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Praise for Head First PMP

“I have been doing project management for over 30 years and am considered a subject matter expert in
the PMBOK(r) Guide -Third Edition primarily because I am the Project Manager who led the team
that developed this edition.... I can honestly say that Head First PMP is by far the best PMP Exam
Preparation book of all I have reviewed in depth. It is the very best basic education and training book
that I have read that presents the processes for managing a project, which makes it a great resource for
a basic project management class for beginners as well as a tool for practitioners who want to pass the
PMP exam. The graphical story format is unique, as project management books go, which makes it
both fun and easy to read while driving home the basics that are necessary for preparing someone is just
getting started and those who want to take the exam.”

— Dennis Bolles, PMP
Project Manager for the PMBOK® Guide, 3rd Edition Leadership Team, DLB
Associates, LLC and co-author of The Power of Enterprise-Wide Project
Management

“This looks like too much fun to be a PMP study guide! Behind the quirky humor and nutty graphics lies
an excellent explanation of the project management processes. Not only will this book make it easier to
pass the exam, you’ll learn a lot of good stuff to use on the job too.”

— Carol Steuer, PMP
PMBOK® Guide, Third Edition Leadership Team

“This is the best thing to happen to PMP since, well, ever. You’ll laugh, learn, pass the exam, and become
a better project manager all at the same time.”

— Scott Berkun, author of The Art of Project Management and The Myths of
Innovation

“Original, fresh, and fun... this is truly the perfect study companion for anyone aiming for PMP
certification”

— Teresa Simmermacher, PMP and Project Manager at Avanade

I'love this format! Head First PMP covers everything you need to know to pass your PMP exam. The
sound-bite format combined with the whimsical images turns a dry subject into entertainment. The
organization starts with the basics then drills into the details. The in-depth coverage of complex topics
like Earned Value and Quality Control are presented in an easy to understand format with descriptions,
pictures, and examples. This book will not only help you pass the PMP, it should be used as an daily
reference for practicing project managers. I sure wish I had this when I was studying for the exam.”

— Mike Jenkins, PMP, MBA



Praise for Head First PMP

“I think that under the fonts and formalized goofiness, the book has a good heart (intending to cover
basic principles in an honest way rather than just to pass the test). Head First PMP attempts to educate
potential project managers instead of being a mere “how to pass the PMP exam” book filled with test
taking tips. This is truly something which sets it apart from the other PMP certification exam books.”

— Jack Dahlgren, Project Management Consultant

“Head First PMP is a great tool to help make sense of the Project Management Body of Knowledge for
the everyday Project Manager.”

—Mark Poinelli, PMP

“It 1s like an instructor with a blackboard in a book, and the little devil and angel over your shoulder
telling you what is right or wrong. I am getting instant results from the first 5 chapters, An excellent
guide/ training tool for all those new and somewhat new to project management methodologies.”

—B]J] Moore, PMP
Nashville, TN
Amazon Reviewer

“Following the style of the “Head First” series, the authors of this book took the subject of the PM
science and turned it into a fun-to-read and easier-to-learn-and-internalize collection of graphics,
questions, answers, mental games and scenarios, stories. They deconstructed the topics to their essence
and then reconstructed them in a way that makes sense to everyone who is willing to focus and
think. The book is very engaging and, in my opinion, is a must to read, at least to make sure that you
understand all the answers.”

—Alex Finogenov (alefinus)
El Dorado Hills, CA
O’Reilly.com Reviewer

“Studying for your PMP exam? Would you like the ability to carry not only an instructor but an entire
classroom in your briefcase as you prepare? Then buy this book! The drawings and diagrams are
reminiscent of your favorite teacher utilizing the whiteboard to step you through the key points of their
lecture. The author’s use of redundancy in making the same point in multiple ways, coupled with the

“there are no Dumb Questions” section, gave the feeling of being in a classroom full of your fellow PMP
aspiring peers. At times I actually caught myself feeling relieved that someone else asked such a good
question. The “Sharpen your pencil” and “Brain Power” exercises, as well as the exam questions, forces
you to learning by doing, just like homework. This book is enjoyable, readable, and most importantly
takes the fear out of approaching the subject matter. If you are testing the PMP waters with your big toe,
this book will give you the confidence to dive into the deep end.”

—Steven D. Sewell, PMP



Praise for Head First PMP

“This is the book. I have read 4 different books to study for the PMP (without taking any classes) and this
one by FAR is the easiest, simplest, and best book that is out there. The exercises reinforce the concepts
in new and different ways (matching, crossword puzzles, short answer, etc). Even when I thought I had
to memorize the formulas, I now discover I don’t need to because the book explains the concepts in
such simple terms that the formulas go together and just “logically” make sense. They explain a lot of
terms from both a project manager AND a sponsor’s perspective. This is by FAR the greatest book. The
concepts are SO simple. I do recommend using PMP Practice Questions Exam Cram 2 or some book
with test questions in it to go along with this book only after you have read this book.

“Even after being through project management in the real world I learned a few things to help me in my
current job. Anyway, I rate this a NUMBER ONE MUST HAVE. I look forward to more books in this
series or any other concept out there that I want to learn. OUTSTANDING JOB TO O’REILLY, the
Publisher. I give kudos and more kudos.”

_(GGjunebug”)
South Carolina

Amazon Reviewer

“Head First PMP by Jennifer Greene and Andrew Stellman offers complete coverage of the PMBOK
Guide principles in a way that’s engaging, not tedious... The book helps readers prepare for the PMP
certification exam with a unique method that goes beyond answers to specific questions, leading them
to think about the big picture of project management. By putting project management concepts into
context, readers can understand, remember, and apply them — not just on the exam, but also on the
job.”

—Aaron Smith, Projects@Work

“This guide helps readers prepare for the Project Management Professional (PMP) exam not through
practice questions but through visually instructive illustrated outlines and diagrams, conversational and
humorous text, and unconventional activities (i.e. crossword puzzles) which, assert the authors, are not
voluntary.”

—Shannon Hendrickson, Reference & Research Book News
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To our friends and family, and the people who make us laugh
(you know who you are)



the authors

Thanks for buying our book! We really
love writing about this stuff, and we

hope you get a kick out of reading it...

Andrew /\

Photo b\/ Nisha Sondhe /

Jennifer Greene studied philosophy in
college but, like everyone else in the field, couldn’t
find a job doing it. Luckily, she’s a great software
tester, so she started out doing it at an online
service, and that’s the first time she really got a
good sense of what project management was.

She moved to New York in 1998 to test software
at a financial software company. She managed
a team of testers at a really cool startup that
did artificial intelligence and natural language
processing.

Since then, she’s managed large teams of
programmers, testers, designers, architects, and
other engineers on lots of projects, and she’s done
a whole bunch of procurement management
(you’ll learn all about procurement in Chapter 12!).

She loves traveling, watching Bollywood movies,
drinking carloads of carbonated beverages, and
owning a whippet.
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... because we know
you're going to kick ass
on the test!

Andrew Stellman, despite being raised a
New Yorker, has lived in Pittsburgh twice. The
first time was when he graduated from Carnegie
Mellon’s School of Computer Science, and then
again when he and Jenny were starting their
consulting business and writing their first project
management book for O’Reilly.

When he moved back to his hometown, his first
job after college was as a programmer at EMI-
Capitol Records—which actually made sense,
since he went to LaGuardia High School of
Music and Art and the Performing Arts to study
cello and jazz bass guitar. He and Jenny first
worked together at that same financial software
company, where he was managing a team of
programmers. He’s since managed various teams
of software engineers, requirements analysts, and
led process improvement efforts.

Andrew keeps himself busy eating an enormous
amount of string cheese and Middle Eastern
desserts, playing music (but video games even
more), studying taiji and aikido, having a
girlfriend named Lisa, and owning a pomeranian.
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Introduction
Why get certified?

Tired of facing the same old problems? If you've worked on
a lot of projects, you know that you face the same problems, over and over
again. It's time to learn some common solutions to those problems. There’s
a whole lot that project managers have learned over the years, and passing
the PMP exam is your ticket to putting that wisdom into practice. Get ready to

The Boss's change the way you manage your projects forever.
delivery date

/ <4 Do these problems seem familiar?
Z:

. When & Projects don’t have to be this way 4
«::{?;ﬁ; :CI“do»c Your problems... already solved 5

Let’s start with the areas of responsibility 12

E" A PMP certification is more than just passing a test 16

Here’s what happens to a certified PM 17

Organizations, processes, and projects

(Keeping) In good company

If you want something done right... better hope you’re in the
right kind of organization. Ail projects are about teamwork—but how your

team works depends a lot on the type of organization you’re in. In this chapter, you'll

learn about the different types of organizations around—and which type you should look

Scope for the next time you need a new job.
A day in Kate’s life 20
Kate wants a new job 21
Three types of organizations 24
Kate takes a new job 29
What a project IS... 30
Back to Kate’s maintenance nightmare 32
Managing cost, quality, scope, and schedule 34
Cost Time Kate makes some changes... 38



The process framework
It All Fits Together

All of the work you do on a project is made up of processes.
Once you know how all the processes in your project fit together, it's easy to remember
everything you need to know for the PMP exam. There’s a pattern to all of the work that
gets done on your project. First you plan it, then you get to work. While you are doing the
work, you are always comparing your project to your original plan. When things start to
get off-plan, it's your job to make corrections and put everything back on track. And the

process framework—the process groups and knowledge areas—is the key to all of this

happening smoothly.

Cooking up a project

Projects are like recipes

Break it down

Anatomy of a process

Combine processes to complete your project
Knowledge areas organize the processes

The benefits of successful project management
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Integration management
Getting the Job Done

Want to make success look easy?

It's not as hard as you think. In this chapter, you'll learn about a few processes you

can use in your projects every day. Put these into place, and your sponsors and

stakeholders will be happier than ever. Get ready for Integration Management.

Time to book a trip 70

o These clients are definitely not satisfied 72

\ ‘- i "’ The day-to-day work of a project manager 73

!!.i The seven Integration Management processes 74

Enterprise Start your project with the Initiating processes 77
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scope management
Doing the Right Stuff

Confused about exactly what you should be working on?

Once you have a good idea of what needs to be done, you need to track your scope
as the project work is happening. As each goal is accomplished, you confirm that all of
the work has been done and make sure that the people who asked for it are satisfied

with the result. In this chapter, you'll learn the tools that help your project team set its

goals and keep everybody on track.

Out of the frying pan... 140
It looks like we have a scope problem 145
The five Scope Management processes 149
The Scope Planning process 151
Inside the scope management plan 153
Define the scope of the project 154
Build on the preliminary scope 155
How do you define the scope? 156
The scope isn’t preliminary anymore 158
Question Clinic: The “Which-is-BEST” Question 162
The Create WBS process 164
Breaking down the work 166
Decompose deliverables into work packages 168
Templates are a useful shortcut 169
Inside the work package 174
The baseline is a snapshot of the plan 176
The outputs of the Create WBS process 178
Why scope changes 181
The Scope Control process 183
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time management

Getting it Done on Time

Time management is what most people think of when they
think of project managers. It's where the deadline is set and met. It starts with

figuring out the work you need to do, how you will do it, what resources you'll use, and how

long it will take. From there, it’s all about developing and controlling that schedule.

Reality sets in for the happy couple 212
Time management helps with aggressive time lines 214
The Time Management processes [time magnets solution] 216
N‘etwork The Activity Definition process 219
Resource Diagram Roli lanmin let L 990
Calendar olling wave planning lets you plan as you go
ctivity Definition Outputs
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around under heat lamps! But too More tools for sequencing 9230
late and the band won't have time
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to play. I just don't see how we'll
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Rob and Rebecca have resource problems 234
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e Figuring out how long the project will take 238
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Influence the factors that cause change 274
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cost management
Watching the Bottom Line

Every project boils down to money. if you had a bigger budget, you
could probably get more people to do your project more quickly and deliver more. That’s
why no project plan is complete until you come up with a budget. But no matter whether
your project is big or small, and no matter how many resources and activities are in it,

the process for figuring out the bottom line is always the same!

-
Time to expand the Head First Lounge 300

Head First Introducing the Cost Management processes 303
Lou“ge TWO: The Cost Estimation process 304
Tools and techniques used only in Cost Estimation 307

Let’s talk numbers 308

The Cost Budgeting process 310

What you need to build your budget 311

Cost Budgeting: How to build a budget 312

The Cost Control process 318

A few new tools and techniques 321

Question Clinic: The Red Herring 322

Earned value tells you how you’re doing 324

Look at your schedule to figure out your budget 325

How to calculate planned value (PV) 326

How to calculate earned value (EV) 328

Put yourself in someone else’s shoes 330

Is your project behind or ahead of schedule? (SV and SPI) 332

Are you over budget? (CV and CPI) 334

The Performance Measurement Analysis formulas 335

Interpret CPI and SPI numbers to gauge your project 338

Forecast what your project will look like when it’s done 340

Once you've got an estimate, you can calculate a variance!

(EAC, ETC and VAC) 341
Finding Missing Information 344
Exam Questions 354
Exam Answers 359
The Cost Baseline

XV



table of contents

quality management
Getting It Right

It’s not enough to make sure you get it done on time and under
budget. You need to be sure you make the right product to suit your stakeholders’
needs. Quality means making sure that you build what you said you would and that you
do it as efficiently as you can. That means trying not to make too many mistakes and

always keeping your project working toward the goal of creating the right product!

What is quality? 366
You need more than just tests to figure out quality 367
Once you know what the product is supposed to do, it’s easy to tell which tests
pass and which fail 368
Quality up close 369
“An ounce of prevention...” 372
The Quality Planning process 375
/\j How to plan for quality 376
The quality management plan gives you what you need to manage
The Black Box 3000™. quality 378
The Perform Quality Control process 381
Use the planning outputs for Perform Quality Control 382
Lisa also ins etted the The seven basic tools of quality 383
blue prints for the black Pareto charts, flowcharts and histograms 384
:::5:’:;" ‘H’CY wevre Run charts and scatter charts 385
Question Clinic: The “Which-One” Question 390
Quality control means finding and correcting defects 392
Trouble at the Black Box 3000™ factory 395
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A closer look at some tools and techniques 397
More ideas behind quality assurance 398
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human resource management

Getting the Team Together

Behind every successful project is a great team. So how do you
make sure that you get—and keep—the best possible team for your project? You need to
plan carefully, set up a good working environment, and negotiate for the best people you
can find. But it's not enough to put a good team together... If you want your project to go
= well, you've got to keep the team motivated and deal with any conflicts that happen along
the way. Human resource management gives you the tools you need to get the best team

for the job and lead them through a successful project.

Mike needs a new team 418

The Human Resource Management processes 420

i : The Human Resoucre Planning process 422
- The staffing management plan 426
?'Jhll ¢ The Acquire Project Team process 428

\J ll/ The Develop Project Team process 432

d Develop the team with your management skills 433

__; Lead the team with your management skills 434

s e ‘_E'i‘! Motivate your team /theories of motivation] 436
How’s the team doing? 438

The Manage Project Team process 440

Conflict management up close 441

WL o H;ﬁ]ﬁ' ;‘ How to resolve a conflict 442
'_,lﬁ WO Question Clinic: The “Have-a-Meeting” Question 448

3 Exam Questions 454
LOW5 EORE Exam Answers 458
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communications management
Getting the Word Out

Communications management is about keeping everybody

in the Ioop. Have you ever tried talking to someone in a really loud, crowded room?
That’'s what running a project is like if you don’t do get a handle on communications.
Luckily, there’s Communications Management, which is how to get everyone talking about
the work that’s being done, so that they all stay on the same page. That way everyone has

the information they need to resolve any issues and keep the project moving forward.

Party at the Head First Lounge! 462
Anatomy of a phone call 464
The Communications Management processes 466
The Communications Planning process /exercise solutions] 470
The Information Distribution process 472
Get the message? 474
More information distribution tools 476
The Performance Reporting process 479
Take a close look at the work being done 480
Now you can get the word out 483
People aren’t talking 485
The Manage Stakeholders process [exercise solutions] 488
Count the lines of communication 490
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risk management
Planning for the Unknown

Even the most carefully planned project can run into trouble.

No matter how well you plan, your project can always run into unexpected problems.

Team members get sick or quit, resources that you were depending on turn out to be

unavailable—even the weather can throw you for a loop. So does that mean that you're

helpless against unknown problems? No! You can use risk planning to identify potential

problems that could cause trouble for your project, analyze how likely they’ll be to occur,

take action to prevent the risks you can avoid, and minimize the ones that you can’t.

What’s a risk?

How you deal with risk

The Risk Management Planning process

Use a risk breakdown structure to categorize risks
Anatomy of a Risk /the Risk Management processes|
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how to use this book

Who is this book for?

If you can answer “yes” to all of these:

You tan also @ Are you a project manager?
. )
'Z:chflh is book Do you want to learn, understand, remember, and We'll }.‘"F You S{Z“d‘/ for the PmP
elp You @ apply important project management concepts so that exam in 3 way that will definite|
S’Wd‘/ for you can prepare for the PMP® exam, and learn to be a make it easier for You to pass !
the CAPM better project manager in the process? T P
exam—3a lot of
the Conccp{;s @ Do you prefer stimulating dinner party conversation
are rcally to dry, dull, academic lectures?
similay.

this book is for you.

Who should probably back away from this book?

If you can answer “yes” to any of these: But even if you don’t have quite
enough hours yet, this book ean still
@ Are you completely new to project management? hC'P You s{:ud\/ how, so You ¢an be
)
(To qualify to take the PMP exam, you need to show a :cad\/ When b\/°“ I"‘ 90t those hours
certain number of hours of experience as a professional nder Your belt! Plus, the ideas will
project manager.) elp you on Your job immediately.
-

@ Are you already PMP® certified and looking for a
reference book on project management?

@ Are you afraid to try something different? Would
you rather have a root canal than mix stripes with
plaid? Do you believe that a technical book can’t
be serious if project management concepts are
anthropomorphized?

%

this book is not for you.

[Note ‘CV'om ma\rkc'l:ihgf this book is
for anyone with a evedit eard.]
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the intro

We know what you’re thinking.

How can this be a serious project management book?”
What’s with all the graphics?”

Can I actually learn it this way?”

And we know what your brain is thinking.

Your brain craves novelty. It’s always searching, scanning, wauting for
something unusual. It was built that way, and it helps you stay alive.

So what does your brain do with all the routine, ordinary, normal things
you encounter? Everything it can to stop them from interfering with the
brain’s real job—recording things that matler. It doesn’t bother saving
the boring things; they never make it past the “this is obviously not
important” filter.

How does your brain £now what’s important? Suppose you’re out for
a day hike and a tiger jumps in front of you, what happens inside your
head and body?

Neurons fire. Emotions crank up. Chemicals surge.

Great. Only
445 more dull,
dry, boring pages.

And that’s how your brain knows...

This must be important! Don’t forget it!

But imagine you’re at home, or in a library. It’s a safe, warm, tiger-free zone. \oue beal
You’re studying. Getting ready for an exam. Or trying to learn some i
tough technical topic your boss thinks will take a week, ten days at
the most.

Just one problem. Your brain’s trying to do you a big favor. It’s trying
to make sure that this obviously non-important content doesn’t clutter
up scarce resources. Resources that are better spent storing the really
big things. Like tigers. Like the danger of fire. Like how you should
never again snowboard in shorts.

And there’s no simple way to tell your brain, “Hey brain, thank you
very much, but no matter how dull this book is, and how little 'm
registering on the emotional Richter scale right now, I really do want
you to keep this stuff’ around.”

you are here » XXV



how to use this book

We think of a “Head First’ reader as a learner.

So what does it take to learn something? First, you have to getit, then make sure
you don’t forgetit. It's not about pushing facts into your head. Based on the
|atest research in cognitive science, neurobiology, and educational psychology,

learning takes a lot more than texton a page. We know what turns your brain on.

sSome of the Head First learning principles:

Make it visual. Images are far more memorable than words alone, and

make learning much more effective (up to 89% improvement in recall and

transfer studies). It also makes things more understandable. Put the

words within or near the graphics they relate to, rather than on

the bottom or on another page, and learners will be up to twice

as likely to solve problems related to the content.

There have been reports of
bears causing problems for
people around here lately.
Be careful out here.

a-/ You tould pound in a Use a conversational and personalized

nail with a serewdriver,  Style. In recent studies, students performed up to
but a hammer is movre

£it for the Job-

40% better on post-learning tests if the content spoke

directly to the reader, using a first-person conversational

style rather than taking a formal tone. Tell stories instead of lecturing. Use casual

language. Don’t take yourself too seriously. Which would you pay more attention

to: a stimulating dinner party companion, ora lecture?

Get the learner to think more deeply. In other words, unless you

actively flex your neurons, nothing much happens in your head. A reader

has to be motivated, engaged, curious, and inspired to solve problems, draw

conclusions, and generate new knowledge. And for that, you need challenges,

exercises, and thought-provoking questions, and activities that involve both sides
of the brain and multiple senses.

Get—and keep—the reader’s attention. Wwe've all had the”l really want to learn this but |

can't stay awake past page one” experience.Your brain pays attention to

This sucks... they
lost Frank's luggage,
and T got my wallet
stolen!

things that are out of the ordinary, interesting, strange, eye-catching,

unexpected. Learning a new, tough, technical topic doesn't have to be

boring. Your brain will learn much more quickly if it's not.

Touch their emotions. We now know that your ability to remember

something is largely dependent on its emotional content. You remember what you care

about. You remember when you feel something. No, we're not talking heart-wrenching

stories about a boy and his dog. We're talking emotions like surprise, curiosity, fun,

nyhat the...?”, and the feeling of “1 Rule!” that comes when you solve a puzzle, learn

something everybody else thinks is hard, or realize you know something that“I'm more

technical than thou” Bob from engineering doesn't.

XXVi intro
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Metacognition: thinking about thinking

If you really want to learn, and you want to learn more quickly and more deeply,
pay attention to how you pay attention. Think about how you think. Learn how you
learn.

T wonder how I
can trick my brain
into remembering
this stuff...

Most of us did not take courses on metacognition or learning theory when we were
growing up. We were expected to learn, but rarely laught to learn.

But we assume that if you’re holding this book, you really want to learn about
project management. And you probably don’t want to spend a lot of time. And since
you’re going to take an exam on it, you need to remember what you read. And for that,
you've got to understand it. To get the most from this book, or any book or learning
experience, take responsibility for your brain. Your brain on #us content.

The trick is to get your brain to see the new material you're learning
as Really Important. Crucial to your well-being. As important as

a tiger. Otherwise, you're in for a constant battle, with your brain
doing its best to keep the new content from sticking.

So just how DO you get your brain to think that
the stuff on the PMP exam is a hungry tiger?

There’s the slow, tedious way, or the faster, more effective way.

The slow way 1s about sheer repetition. You obviously know that
you are able to learn and remember even the dullest of topics

if you keep pounding the same thing into your brain. With enough
repetition, your brain says, ““This doesn’t fee/ important to him, but he keeps looking at
the same thing over and over and over, so I suppose it must be.”

The faster way is to do anything that increases brain activity, cspecially different
lypes of brain activity. The things on the previous page are a big part of the solution,
and they’re all things that have been proven to help your brain work in your favor. For
example, studies show that putting words within the pictures they describe (as opposed to
somewhere else in the page, like a caption or in the body text) causes your brain to try to
makes sense of how the words and picture relate, and this causes more neurons to fire.
More neurons firing = more chances for your brain to get that this is something worth
paying attention to, and possibly recording.

A conversational style helps because people tend to pay more attention when they
perceive that they’re in a conversation, since they’re expected to follow along and hold up
their end. The amazing thing 1s, your brain doesn’t necessarily care that the “conversation”
is between you and a book! On the other hand, if the writing style is formal and dry, your
brain perceives it the same way you experience being lectured to while sitting in a roomful
of passive attendees. No need to stay awake.

But pictures and conversational style are just the beginning,

you are here xxvii



how to use this book

Here’s what WE did:

We used pictures, because your brain is tuned for visuals, not text. As far as your brain’s
concerned, a picture really zs worth a thousand words. And when text and pictures work

together, we embedded the text i the pictures because your brain works more effectively
when the text is within the thing the text refers to, as opposed to in a caption or buried in the T tke
text somewhere.

We used redundancy, saying the same thing in different ways and with different media types,
and multiple senses, to increase the chance that the content gets coded into more than one area

of your brain.
Executing

We used concepts and pictures in unexpected ways because your brain is tuned for novelty,

. . . . . A1 ¥
and we used pictures and ideas with at least some emotional content, because your brain ‘o irectsnd mansge \
. . . . . . I project execution
is tuned to pay attention to the biochemistry of emotions. That which causes you to _feel .
something is more likely to be remembered, even if that feeling is nothing more than a little I
humor, surprise, or interest. !
1
We used a personalized, conversational style, because your brain is tuned to pay more !
attention when it believes you’re in a conversation than if it thinks you’re passively listening \ 1 P oy ool
to a presentation. Your brain does this even when you’re reading. \ 4
. . e R Monitnri_ng and
We included more than 80 activities, because your brain is tuned to learn and remember Controlling
more when you do things than when you read about things. And we made the exercises %m  change

control

challenging-yet-do-able, because that’s what most people prefer.

We used mudtiple learning styles, because you might prefer step-by-step procedures, while
someone else wants to understand the big picture first, and someone else just wants to see

an example. But regardless of your own learning preference, everyone benefits from seeing the Q
BULLET POINTS:

same content represented in multiple ways.

We include content for both sides of your brain, because the more of your brain you AIMING FOR THE EXAM
engage, the more likely you are to learn and remember, and the longer you can stay focused.
Since working one side of the brain often means giving the other side a chance to rest, you
can be more productive at learning for a longer period of time. ) )
And we included stories and exercises that present more than one point of view, F_]_'[j??idﬁ LOBS
because your brain is tuned to learn more deeply when it’s forced to make evaluations and
judgments.

We included challenges, with exercises, and by asking questions that don’t always have

a straight answer, because your brain is tuned to learn and remember when it has to work at
something, Think about it—you can’t get your body in shape just by watching people at the
gym. But we did our best to make sure that when you’re working hard, it’s on the 7ght things.
That you’re not spending one extra dendrite processing a hard-to-understand example,
or parsing difficult, jargon-laden, or overly terse text.

We used people. In stories, examples, pictures, etc., because, well, because you’re a person.
And your brain pays more attention to people than it does to things.
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eut this out and stiek it

on Your vefrigerator.

@ Slow down. The more you understand,

the less you have to memorize.

Don’t just read. Stop and think. When the
book asks you a question, don’t just skip to the
answer. Imagine that someone really ¢ asking
the question. The more deeply you force your
brain to think, the better chance you have of
learning and remembering.

Do the exercises. Write your own notes.

We put them in, but if we did them for you,
that would be like having someone else do
your workouts for you. And don’t just look at
the exercises. Use a pencil. There’s plenty of
evidence that physical activity while learning
can increase the learning.

Read the “There are No Dumb Questions”
That means all of them. They’re not optional
sidebars—they’re part of the core content!
Don’t skip them.

Make this the last thing you read before

bed. Or at least the last challenging thing.

Part of the learning (especially the transfer to
long-term memory) happens after you put the
book down. Your brain needs time on its own, to
do more processing. If you put in something new
during that processing time, some of what you
just learned will be lost.

Drink water. Lots of it.

Your brain works best in a nice bath of fluid.
Dehydration (which can happen before you ever
feel thirsty) decreases cognitive function.

the

Here’s what YOU can do to bend
your brain into subwission

So, we did our part. The rest is up to you. These tips are a
starting point; listen to your brain and figure out what works
for you and what doesn’t. Try new things.

@ Talk about it. Out loud.

®

Speaking activates a different part of the brain.
If you’re trying to understand something, or
increase your chance of remembering it later, say
it out loud. Better still, try to explain it out loud
to someone else. You’ll learn more quickly, and
you might uncover ideas you hadn’t known were
there when you were reading about it.

Listen to your brain.

Pay attention to whether your brain is getting
overloaded. If you find yourself starting to skim
the surface or forget what you just read, it’s time
for a break. Once you go past a certain point, you
won’t learn faster by trying to shove more in, and
you might even hurt the process.

Feel something!

Your brain needs to know that this matters. Get
involved with the stories. Make up your own
captions for the photos. Groaning over a bad joke
1s still better than feeling nothing at all.

Create something!

Apply this to your daily work; use what you are
learning to make decisions on your projects. Just
do something to get some experience beyond the
exercises and activities in this book. All you need
is a pencil and a problem to solve...a problem that
might benefit from using the tools and techniques
you're studying for the exam.
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how to use this

Read me

This is a learning experience, not a reference book. We deliberately stripped out
everything that might get in the way of learning whatever it is we’re working on at that
point in the book—although we didn’t take anything out that you might see on the PMP
exam. And the first time through, you need to begin at the beginning, because the book

makes assumptions about what you’ve already seen and learned.

The chapters are ordered the same way as the PMBOK® Guide

We did this because it makes sense... The PMP exam focuses on your understanding of
the Guide and the inputs, outputs, tools, and techniques it references. It’s a good idea for
you to understand the material the way the test organizes it. If you are cross-referencing
this book with the PMBOK® Guide, it will really help you that the structure has been
pretty much maintained throughout this book, too.

We encourage you to use the PMBOK® Guide with this book.

This book talks about the practical applications of a lot of the ideas in the PMBOK®
Guide, but you should have a pretty good idea of how the guide talks about the material,
too. There’s some information that’s on the test that isn’t in the guide, so we haven’t
limited this book to a retread of what’s in the PMBOK® Guide at all. But it’s a great
reference, and you should be cross-referencing the two books as you go. That will help
you understand all of the terminology better and make sure that there are no surprises on
exam day.

XXX
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The activities are NOT optional.

The exercises and activities are not add-ons; they’re part of the core content of the book. Some of them are to help
with memory, some are for understanding, and some will help you apply what you’ve learned. Don’t skip the
exercises. Fven crossword puzzles are important—they’ll help get concepts into your brain the way you’ll see them on
the PMP exam. But more importantly, they’re good for giving your brain a chance to think about the words and terms
you’ve been learning in a different context.

The redundancy is intentional and important.

One distinct difference in a Head First book is that we want you to really get it. And we want you to finish the book
remembering what you've learned. Most reference books don’t have retention and recall as a goal, but this book is about
learning, so you’ll see some of the same concepts come up more than once.

The Brain Power exercises don’t have answers.

For some of them, there is no right answer, and for others, part of the learning experience of the Brain Power activities
is for you to decide if and when your answers are right. In some of the Brain Power exercises, you will find hints to
point you in the right direction.

We want you to get involved.

Part of being a PMP-certified project manager is getting involved in the community and helping others out. An easy
way to start doing this is to head over to the Head First web site where you’ll be able to submit your own Head Libs and
see what other people have come up with, too:

http:/ /www.headfirstlabs.com/books/pmp/

Check out our free full-length PMP sample exam available online.

By the time you reach the end of this book, you’ll have put a lot of new knowledge about project management into
your brain, and it’ll be time to see just how much of it stuck. That’s why we put together a 200 question PMP practice
exam for you. It was developed using the official Project Management Professional Exam Specification and has 100%
coverage of the exam objectives. Download it here:

http:/ /www.headfirstlabs.com/PMP/free_exam/
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the review team

The technical review team Mavk C. Poinell

Carol Steyer

Tequila (the (:luﬁ:\/ doy) | isa Kellner
provided evitical input,
and this book would
ot have been possible
without her valuable
and thorough review.

Dennis Bolles

Rashmi Upadhyay

Technical Reviewers:

When we wrote this book, it had a bunch of mistakes, issues, problems, typos, and terrible arithmetic errors. Okay,

it wasn’t quite that bad. But we’re still really grateful for the work that our technical reviewers did for the book. We
would have gone to press with errors (including one or two big ones) had it not been for the most kick-ass review team
EVER. They did a fantastic job of getting the bugs out of this book. When you read about inspection in the Quality
Management chapter, take a few seconds to think about these guys:

Dennis Bolles led the project core team for the PMBOK® Guide Third Edition, which the PMP exam is based on.
He brought an enormous amount of knowledge and experience to this project, and we’re deeply indebted to him for
his guidance and encouragement.

Carol Steuer was a member of the leadership team for the PMBOK® Guide Third Edition. She was one of our most
prolific reviewers, and this book would not be what it is without her valuable contribution.

After helping enormously with our first book, Lisa Kellner returns to our review team, and we couldn’t be happier.
Lisa made this book much more readable, and helped us catch problems which would have been pretty embarrassing
had we gone to press with them. Thanks, Lisa!

We’re really happy that David W. Robinson and Rashmi Upadhyay were very helpful in making sure the book
made sense from a test-taker’s perspective.

Mark C. Poinelli is currently working at a top-tier financial services firm in the Big Apple. His detailed review of the
math in Chapter 7 indubitably kept us from publishing egregious errors.
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1 Introduction

Why get certified?

Just you wait till T have my
PMP—everyone back home will
be so impressed with all my
successful projects.

Tired of facing the same old problems? if you've
worked on a lot of projects, you know that you face the same problems,
over and over again. It's time to learn some common solutions to those
problems. There’s a whole lot that project managers have learned over
the years, and passing the PMP® exam is your ticket to putting that

wisdom into practice. Get ready to change the way you manage your
projects forever.

this is a new chapter



same old, same old

Do these problems seem fawmiliar?

Kate’s boss promised a delivery date that she couldn’t
possibly meet.

The Boss's /o8
delivery date "

When the /

PY‘OJCC‘{: will

adcually be done Kate
Then, when the project was halfway done, the customer
demanded a big change. How Kate's budget
should have worked
Start 1/2 Way Finish

$0.00

How the budgc{ at{:ua"\/ wovked

Kate's plan had the projeet spending
exactly what was budgeted.

inish
| / |
" ¥ l E 7
g . $0.00 -$14,760.53
; B =
..
Es

1/2 Way

2 Chapter 1



introduction to the pmp exam

Then, just as the project was about to be completed, someone noticed a
typo, and 10,000 leaflets had to be reprinted.

One simple {:\/po, and
now the Fro\)cc{:

is overbudget and
dissatisfying o the

Cus{:omcr.

—

Hello, this is what ALL
projects are like. What
else do you expect?

Jsut catalgo it!

Our new cataloging software will help
you create and maintain a database of
your stock, or your clients, or even your
CD collection!

you are here » 3



PMBOK® guide saves the day

Projects don’t have to be this way

It may seem like all projects have these types of problems, but there are
proven solutions to them... and someone else has already done a lot of
the work for you! Realizing that all projects have common problems with
solutions, The PMBOK® Guide is put together to pass those solutions on
to you.

The PMBOK® Guide

was ereated by a team

O‘F C%Pcr‘ts, drawin5 on

the colleetive wisdom of

many P"'°\)CC"Z managevs...

J.
/ _.all avound the world...

N

The PMBOK® Quide
tontains best practices for
dca'in5 with Prob'crns that

The PMBOK® Guide s 3

haFPCh on ncarly standavd for what PMs
every project. need to know. |££hc\\‘75
: miliav
No book con*:a'ms_én the \) & You s\vo\‘: those vam
khOW\Cdgc O‘c YY‘O\’)C(’{. ) Yro ems.
managm\cn{: betause s , Tl'[e %\so fnown as...

Lons{:ah{:\\/ thangjing.. that's

; by
why Lhis book is 3 Guide: p MBO A G\m{e 1o the

goect Management
U Gl[i(Ie o 3y ot Knowlec[ge

joct Exccution
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introduction to the pmp exam

Your problews... already solved

Every project eventually runs into the same kinds of issues. But a project

manager with good training can spot them and quickly figure out the best
solutions. The PMBOK® Guide will help you:

v Learn from past projects that have run into similar problems to
avoid running into them again.

v/ Plan and exccute your projects to avoid common pitfalls.

Common pitfalls: better avoid these

The PMBOK® Quide has great

H‘. helps |
ideas on how to estimate Your It oublines Sechrioues Cor Plah Ev \/a onl:i ;‘::"‘E:ZW‘;‘E; )
tasks and‘h\:’u‘{: than " ﬂ‘.c :{l-,?H: ?lasv{:ing and tratking Your defects in Jour Pro\)ccf? n
ente et Your proje . .
:;3; v;s l\uit‘?l\/ a\{\d e&icienﬂ\/ @

as yossiblc.

you are here » 5



what project

The PMBOK® Guide is really just a collection of things that you
probably already know a lot about. It defines four major areas
of responsibility for a project manager. We've listed these four

areas below; your job is to write down what you think each area of
responsibility means.

1. Identify the requirements for the project



Process Group Magnets

In addition to the four areas of responsibility, the PMBOK® Guide divides
up the generally recognized good project management practices into
44 processes that fall into 5 process groups. See if you can match the
process group magnets below into the right blanks, in the right order.

introduction to the pmp exam

£\ These two groups
operate in a eytle.

VR

~_

This is wheve the

is is where You
This is W ! work gets done.

Qigwc out how You
will do all
the work.

Here’s where vou
figurc out what Your
Project’s high—level
508 S are.

Monitoring &
Controlling

/

This means tracking

the work, looking
for problems
and 'ci)(ins those
Pkoblans bc«(-\orc
they devail

Your Pro\)cc{:.

?i

Heve's wheve you fill
out all of your £inal
yaycrwork and 36{:
paid for the work
you’VC COW\Y‘C‘{’,Cd-

Heve are a buneh of ma
: magnets that fell off th
fridge! They used £o show the Procczs arou:;:c

draw them in above t
‘l:hcy'\rc in the right order-.

he aPP\r‘oPkia‘Ec blanks so that

you are here »



communication’s the key

8

NIl

The PMBOK® Guide is really just a collection of things that you
probably already know a lot about. It defines four major areas

of responsibility for a project manager. We've listed these four
areas below; your job is to write down what you think each area of
responsibility means.

1. Identify the requirements for the project

(/_\ This is whevre You ask what
the project is all about.

........................................................................................ Don't worvy i your answers
......................................................................................... arcy\)‘{" c%af,‘t\\l k\\c same
as ours. Theve ave lots

of ways 4o destribe these

vesponsibilities.

Evcryonc needs to agree on the
goals so 'l:hcy make decisions
......................................................................................... that help each other sutteed.

sthedule, budget, and t\uah Y \rc!‘uirancr\{:s. Any Lime you make You DO have to manage all
S ihanie Ehat SFFeEks one of Enceé hvce, the bt one re e e For a project to be a
DR Y, R R I I I I I I R R I R I sutccss) You hccd -ho dchvcr
what You said you would on

......................................................................................... {IMC a“d Wl't""'\ budgc-t

A |0‘l‘. 04(‘\ a PM’S iob is

about Communitation.

Chapter 1



introduction to the pmp exam

Process Group Magnets Solutions

In addition to the four areas of responsibility, the PMBOK® Guide divides
up the generally recognized good project management practices into
44 processes that fall into 5 process groups. See if you can match the
process group magnets below into the right blanks, in the right order.

Lookina at the outputs from th
Al of the s that exceing proes o ind somparing
roduted in the exeeuti hem o L
Protess 9roup is mo:i'l:orl:g e Flan Cons{:an{;l\/ thPs You

make detisions about what to do to

in the next group. \ stay on track.

VR

) — ) — =) — =)

S~ ?X

/

Monitoring &
Controlling

he wovk is done,
. . Here’ The vetommendati Onte ¥ )
Thas protess group This is whcv}c you plan a““rz':c “\:Il':rc that Co:c':'ci: :{lons o nccd.JCO £ill out all of
intludes protesses o for how you'll manage g k Compann, kLo khe veauived paperwork .
ereate and define all aspetts of _-l:hc 9 fone ‘/owPPlanaa:I;rmakc so that your tompany il
a veally F\rcliminary project intluding seope, adjustments as reeded have vetords of what you
version of Your visk, time, ¢ost, quality, J needed-  4id. You should alse make
Project’s seope. and a few more. sure that the Jcclam y;u
are using gets veleased so
{‘)\c\/ tan work on
other Vro\’)cd:&
o

You’re going to cover all of this information in a
l lot more depth soon, so for now, just sit back

aX and relax!

: You’ll understand a lot more about project management

¢ if you’re not worrying about getting it all this minute. Using this book together
: with the PMBOK® Guide, you're going to do much more than just learn this
stuff by rote for the exam—ryou’re going to understand these concepts.

you are here » 9



know the

10

.. S | +

T WHAT'S MY PURPQSE
£ -

Across all of the process groups, there are 9 knowledge areas that span all of the
different kinds of information you’ll need to keep up with to manage your project. Match
the knowledge area, on the left, to the description of what that knowledge area focuses on.

Defining contracts and choosing a contractor to

[ 4
R‘SK do werk on your project.

~ s Keeping everybody working toward the same
an'-.‘tg goal and dealing with changes.
sc ~ Budgeting your project and tracking the

, ,ope money you are spending.

« Getting the people Who will do the work and
Procurement keeping them mofivated.

. e Planning for things that could happen (positive
COMMymca'hOﬂ or negative) and dealing With them when they
do.

o Making sure that you build the right product and

Time ;

that you do it as efficiently as possible.

Figuring out whe should talk to whom to keep

Iﬂtegkatlaﬂ everybody in the loop on your project.
- Estimating the time it will take to complete your
COS'& project and making sure you meet the deadlines
you set.
. L Defining the tasks that will (and won’t) be done on
H!J_Ma“ RQSOyRces the project.

—> Answers on page 18.



Areas of responsibility...
processes...process groups...
knowledge areas..what does
any of this have to do with
my project?

All of these terms are ways
of organizing your project,
and solving

common problems.

Remember, The PMBOK® Guide
1s the collective wisdom of a lot of
people, so you can use it to learn from
their experience rather than having to

learn it the-hard-way on your own for

yourself.

introduction to the

11



core job duties

Let’s start with the areas of responsibility

One of the ways that the PMBOK® Guide organizes information is into
four areas of responsibility:

PP . This means writing down what everyone

Identify the requirements needs from the project. Figure out your

|
. : tost and stope, sthedule, a.nd the overa
e o F\_/ rco\uivcmcn{:s for your ?roJcL{:.

If you do this before you begin, your
project starts on the right track.

Establish objectives that Make sure you set up goals
can be achieved : that everyone agrees on
k/ to avoid team Cohﬂic{;s

When everyone understands the goal, latev on.

it's much easier to keep them all on the

right path.
........................................................... Keep track of how your project is doing
. : compared to its planned schedule (time),
Balance scope, time, and budget, and seope vequirements. Any
. cost : Lime you make a change that affeets
© Project managers need to balance one of these three items, the other

these three to succeed. : ones are affected as well. They always

need to be managed together.

Satlsfy everyone’s needs(\ This means all of Your team members,

the people wh inanti
Understanding the needs of everyone people who are ‘c'"a"c"@ the

affected by the project means that the FFOJCC:’ #hcﬁas{:omcrs, or a",\/°"‘_
end result of your project is far more . clse who s d ected 'b\/ what's going
likely to satisfy your stakeholders. : on...intluding the project team.

12 Chapter 1



Your project was delivered early but
it didn’t have all of the features that
the customers asked for.

Neglected area of responsibility:

The project created a great product
but it was still considered a failure
because there was a constraint that
it needed to be delivered in March
to be of any use to the company. It
was delivered in May—so nobody
could use it.

Neglected area of responsibility:

The project manager thought his
job was to meet the deadline above
all else. So he demanded that the
product be released on the date it
was due regardless of quality.

Neglected area of responsibility:

introduction to the

Not paying attention to these areas of responsibility is sure to give your project problems. Which of
the four areas of responsibility was neglected in the failed projects listed below? Sometimes, more
than one area of responsibility will apply; just pick the one that makes the most sense to you.

The project team had so many
conflicts about the project that they
couldn’t work together. They made
decisions that undercut each other,
and in the end they couldn’t deliver
anything at all.

Neglected area of responsibility:

The project was late because the
tasks weren’t planned to occur in
a sequence that would get it done
on time.

Neglected area of responsibility:

The project manager spent all of
his time holding status meetings
with his team and didn’t plan how
to deal with all of the 9 knowledge
areas. When the product was
delivered, it turned out there was
a stakeholder he hadn't identified,
and the project didn’t meet their
needs.

Neglected area of responsibility:

13



exercise solutions

YW mighf also have

written “Managc tost,

and quality.” These

The project was delivered early but !;\’O'Cd: problems can
(4

he vesult of move
than one of the areas

it didn’t have all of the features the
customers asked for.
of responsibility

Neglected area of responsibility:

being ncglccjccdd
Identify the requirements for the project

This is known as a
projett constraint-

The project created a great product,
but it was still considered a failure
because there was a constraint that
it needed to be delivered iR_Marc

to be of any use to the company. It
was delivered in May -- so nobody
could use it.

tame grom outside
the project) it

Neglected area of responsibility:

The project manager thought his ~ [t's never 3 good

job was to meet the deadline above idea to thoose

all else. So he demanded that the  sthedule over cost,

product be released on the date it~ stope, 3hd~°wali’cy.

was due regardless of quality. PMs need to balance
all O'c them {0
deliver suttessful

Froduc{;s.
Neglected area of responsibility:

14 Chapter 1

Sinte the tonstraint

should've been known

Lrom the bcgihh\"‘b'

Not paying attention to these areas of responsibility is sure to give your project problems. Which of
the four areas of responsibility was neglected in the failed projects listed below? Sometimes, more
than one area of responsibility will apply; just pick the one that makes the most sense to you.

The project team had so many £ the ob\')cé{‘.iVCS
conflicts about the project that they weve tlear
couldn’t work together. They made ;| oughout the
decisions that undercut each other vorett, it would
and in the end they couldn’t deliver | easy 4o keep

anything at all. £he team wnified.

Neglected area of responsibility:

The project was late because the
tasks weren’t planned to occur in
a sequence that would get it done
on time.

Neglected area of responsibility:

The project manager spent all of
his time holding status meetings
with his team and didn’t plan how
to deal with all of the knowledge

areas. When the product was [+'s im\vortan£

delivered, it turned out there was ~ that a PM

a stakeholder he hadn't identified, identify and

and the project didn’t make that manage all of

stakeholder happy. the stakeholder
velationships.

Neglected area of responsibility:



Q,? How can the PMBOK® Guide claim
to be the entire body of knowledge for
project management?

A: Actually, it doesn’t claim that at all.
That's why the PMBOK® Guide is called “A
Guide to the Project Management Body

of Knowledge.” It's a reference book that
organizes a lot of information about how
project managers do their jobs—but it
doesn'’t claim to have all the information
itself. Instead, it provides you a framework
for managing projects and tells you what
information you need to know.

Alot of people are surprised to find out that
there are a bunch of things on the PMP
exam that are never explicitly mentioned

in the PMBOK® Guide. (Don’t worry: we'll
cover that stuff in the rest of this book.)
There’s a whole lot of information that
modern project managers should know
about risk management or time management
or cost or quality... And you're expected

to learn more about the knowledge areas

as you move forward in your career. That's
why you should never limit your study to just
what's in the PMBOK® Guide. It's meant just
as a guide to all of the knowledge areas that
project managers use on the job.

tllere are no °
Dumb Questions

Q: What if | don’t do all of this stuff in
my job?

A: Then you should start doing it!
Seriously, it's the best way to learn. You
might find that your projects go better after
you start using a new concept you are
learning while you study.

Q: I've heard that there are a whole
bunch of formulas you have to memorize
for the PMP exam. Will | have to do that?

A: Yes, but it won't be that bad. The

formulas are actually really useful. They help

you understand how your project is doing
and make better decisions. When you read
about them later in the book, you'll focus on
how to use them and why. Once you know
that, it's not about memorizing a bunch of
useless junk. The formulas will actually
make sense, and you'll find them intuitive
and helpful in your day-to-day work.

introduction to the

. Aren't certification exams just an
excuse that consultants use so that they
can charge their clients more money?

A: Some consultants charge more money
because they are certified, but that's not

the only reason to get certified. The best
reason to get PMP certification is because

it helps you understand all of the project
management concepts available to help you
do your job better. If you learn these tools
and apply them to your job, you will be a
better Project Manager. Hey, if it turns out
you can make more money too, that's great.

The PMBOK® Guide is just a guiJe,
but if you understand all the material

in it, then you'll ultimately be a hetter

project manager.

15



what the pmp does for you

A PMP certification is more than just passing a test

Getting your PMP certification means

that you have the knowlec[ge to solve
most common Project Prolalems.

It proves that you know your stuff.

Once you’re certified, your Projects

are more lilsely to succeed because:

You have the skills and lcnowlnge

to make them successful.

16 Chapter 1



introduction to the

Meet a real-life PMP-certified project manager

PMs have demonstrated that they understand the tools it takes to be
successful at leading projects. They know what it means to juggle their
project priorities and still have their projects come out on top. Being
certified doesn’t mean you won’t have problems on your projects anymore,
but it does mean that you’ll have the wisdom of many experienced and
smart project managers behind you when you make decisions about how to

solve these problems.
Runs sueeessful

Pro\)ec{s

/

Earns movre moncy

Has the vespect of

hev peers

Enioys PMI benefits like ‘{')r‘a'ming,.
scva?:\/;rs, and ?ro(:cssional networking

s a\wa\ls w\“\h%
4o teath others
Is an imFor-(;ay,-[;

part of the Pro\)cc{

Managw\cr\{ COmmuni{:y

This could be YOU!
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18
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+* WHMAT'S MY PURPASE
il

Across all of the process groups, there are nine knowledge areas that span all of the different
kinds of information a PM needs to juggle to do the job right. Match the knowledge area to
the description of what it does.

Ros Defining contracts and choosing a contractor to
K do work for the project.
~ e - Keeping everybody working toward the same
era"‘»tg goal and dealing with changes.
sc opa Budgeting your project and tracking the

core meney you are spending.

do mn oA s Al Getting the people who will do the work and
Procurement Keeping them metiated.

. e ’ Planning for things that could happen (positive
COMMB"“Cat\oN \ ’ or negative) and dealing with them when they
do.

Making sure that you build the right product and

T-iﬂe that you do it as efficiently as possible.

4

2 o ® - Figuring out who should talk to whom to keep
I“tegaat‘oﬂ ‘ everybody in the loop about your profect.

oSt Estimating how long you need to do your profect
C: 5t and making sure you get it done by your deadline.

Defining the work that will (and won't) be done on
the project.

Human ReSources



2 Organizations, processes, and projects

(Keeping) In good company

Very good, Johnson. Now we
can spend more time on the golf
course and less time at the office.

Our organization is how
fully projectized.

If you want something done right... better hope you’re in the
right kind of organization. All projects are about teamwork—but how your
team works depends a lot on the type of organization you’re in. In this chapter, you'll learn
about the different types of organizations around—and which type you should look for the

next time you need a new job.

this is a new chapter

19
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time to gather status

A day in Kate's life

Morning

We just finished testing,
and the product should be
ready to go to test on schedule.

This is Kate's \")ob——wri{:ing status

™

rcyor{s.

Status Report

Programming

ready to go to test on schedule.”

Tech Writing

Information Systems

“The web site needs new graphics.“

Chapter 2

“We just finished testing, and the product should be

«“\e're halfway done updating the user manual.”

Lunch time

We're halfway done

Afternoon
updating the user manual.

The web site needs
new graphics.

K All Kate does all day is dotumc-n{‘,
what people say in status meetings.




organizations, processes, and projects

Kate wants a new job

Now that’s she’s working on getting her PMP® certification,
Kate’s learning a whole load of new skills. And she’s even
started to look for a new job—one where she does more
than write down what other people say all day...

All T do all day is collect status. Even if
T have ideas about how to improve the

project, it's not like T have the power to
actually change anything.

Kate's not vesponsible
for the suceess or
failure of her project.
She \)us-{: keeps evcrybody
informed of its Progress.

p—

Kate is a project expeditor

right now.

Kate’s job is to document what’s
happening on a project, but she
doesn’t have the authority to make
decisions on it. She may work on
projects, but she’s certainly not
managing anything.

_ @RA\N

‘PQWEWR
When Kate surfs over to Monster.com, what types of things
do you think she should look for in a new organization?

you are here » 21



Kate’s dream job

Kate spilled a hot cup of Starbuzz half caff nonfat latte on her job hunting checklist. Can

. you match the notes she scribbled at the bottom of the page to what’s covered up by
XeRrcise coffee stains?

. Job Hunting Checkiist

o Tshould have my projects

e Tamdlowed’
- oMy project feam -

fopeople

_’-“

e Jamincontrolof m preject’s

their boss
filing stuff
PaHicgig

___ » Answers on page 40.

@RA\N

PQAQWEWR
What would you look for in your perfect job? Does your wish list look
anything like Kate’s?

22 Chapter 2



organizations, processes, and projects

Organization Magnets

In a functional organization, which is what Kate works in,
project managers don’t have the authority to make major
decisions on projects. Projectized organizations give all of

the authority to the PM. In this kind of company, the team )
Can you work out which description goes with which veports to the ?ro\)ccjf:{:managcr, who
organization type? has a lot move authority.

[n a Qund*jonal

organiza{:ion, the teams x/

working on the Yro{cc‘{:

don't veport diveetly

Functional Organization i e pit btesd e Projectized Organization
Leams ave in departments,

K and the Pro\')cc{: manager
needs to borrow” them

for the project

L 1.

Teams are organized

PMs donlt set
around projects.

the budget.

Project managers
estimate and track
budget and schedule.

a Project managers .neled
to clear major decisions

with department managers.

Project managers choo
the team members, and
release them when the
project is over.

.PMs spend half their
time doing admin tasks.

—— Answers on page 41.

you are here » 23



5 kinds of organizations

Three types of organizations

Kate’s got three major options when looking at the kinds of organizations she can work
for. Functional organizations are set up to give authority to functional managers,
projectized organizations give it to the PM, and matrix organizations share
responsibility and authority between the two.

Functional WEAK BALANCED
MATRIX MATRIX
— o
Matrix Organizations ~—

%  Project management decisions %  PMs have some authority %  Project managers share
need to be cleared with but they aren’t in charge of authority with the
functional managers. the resources on a project. functional managers.

%  Project managers are assistants to %  Major decisions still need to %  PMs run their
the functional managers in getting be made with the functional people-management
the work done. manager’s cooperation decisions by the functional

. or approval. manager, but the functional
%  Project managers spend a lot of PP geb . .
manager runs his project

time doing administrative tasks %  Project expeditors can ..
and oftengonly work as PMs part wogk in wSak matrix decisions by the PM, too.
of the time. organizations.
t\ll of fhg Project work typieally Folks who work in
appens within a particular department, Project coovdinators ave like 2 balanted matvix
and that department’s manager is expeditors, extept that toordinators organization
tompletely in tharge of everything, typically veport to higher—level veport to a PM
managevs and have some detision— AND a functional
making ability. Expeditors have no manager equally.
au{:hori{:\/ at all.

24 Chapter 2



organizations, processes, projects

The Project Manager has the most autlwrity
and power na Projectizeo[ organization.

STRONG
MATRIX

I

assume that You work in 3 matiix

organization unless {:hcy say otherwise.

% Project managers have more
authority than functional
managers, but the team still
reports to both managers.

The team might be judged
based on performance on
their projects, as well as on
their functional expertise. In
a strong matrix, delivery of
the project is most important.

For the PMP exam, most questions,

Projectized

£ you've worked
with a tontrattor or
LonsuH’,\hg tompany,
they are usually
organiz_cd like this. Teams are organized
around projects. When
a project is done, the
team is released, and
the team members

move to another project.

Wait a second. Not all
companies will fit into one
of these five categories,
will they?

The project manager
makes all of the
decisions about a
project’s budget,
schedule, quality, and
resources.

The PM is responsible
for the success or failure
of their project.

This is just one way to
think about it.

Most importantly, it’s the way that
appears on the exam, so you’re
going to need to know it.

25



who’s in

there are no °
b Questions

Dum

Q,: I’'m still not clear on the difference between a project
coordinator and a project expeditor.

A: They're actually pretty similar. A project expeditor is somebody
who keeps track of status but has no decision-making authority on

a project at all. A project coordinator is someone who does pretty
much the same thing, but does get to make some of the minor
decisions on the project without having to run them by the functional
manager. Coordinators usually report to somebody who is pretty high
up in the organization, while expeditors are more like assistants to
the functional manager. Both of them usually exist in weak-matrix
organizations.

Q: What'’s the difference between the way teams are runina
functional organization and a projectized one?

A: Think of a major bookkeeping project being run by the Admin
department. Usually the head of Admin is the one who is ultimately
responsible for what happens to it. If a project manager is called

in to help out, she’s just there to keep things straight for the Admin
department manager. The team is made up of people who already
report to the Admin manager, so nobody questions his authority.
That's an example of a functional organization.

Contrast that with the way the bookkeeping project would be run if a
consulting company that specialized in bookkeeping were contracted
to do it. They would assemble a team of bookkeepers and assign

QBUI.I.ET POINTS: AIMING FOR THE EXAM

m  Functional managers have all the power in a functional
organization, Project managers have the power in a
projectized organization.

If a question on the exam doesn't state an organization
type, assume it’s referring to a matrix organization.
That means the PM is responsible for making budgets,
assigning tasks to resources, and resolving conflicts.

a project manager to lead them. When the project was over, the
team would dissolve, and the team members would go join other
teams working for other project managers. That's how a projectized
organization works. The team is organized around a project and not
around a job function.

Q; Can | be an effective PM in a functional organization?

A: Since project managers don’t have much authority in a
functional organization, it's hard to have as much impactin a
functional organization as you would in a matrixed or projectized one.

Of course, you can be good at your job in any kind of organization.
But, for your company to really get the most out of having project
managers on staff, it really pays for them to look into changing the
way they balance power. The project managers who are accountable
for project success or failure should also have the chance to
influence the team, budget, and schedule for those projects.

Q} Does the PMP exam favor any kind of organization?

AZ When you're taking the PMP exam, if you see a question
that mentions a PM, then you should assume that the question is
asking about a matrix or projectized organization if it doesn't say
up front which kind of organization is being described. Functional
organizations are usually painted in a negative light because they
tend to give less authority to project managers.

m Project coordinators and expeditors don’t exist in a
projectized organization.

m  Aproject expeditor keeps track of project status only.
A project coordinator has some authority, and usually
reports to someone higher up in the company. Neither
role has as much power or authority as a real project
manager, even though an expeditor or coordinator may
have “Project Manager” written on their business cards.
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organizations, processes,

projects

Here are a few excerpts from some of Kate's job interviews. Can you figure out what kind of

\

Exercise

Interviewer #1:

Interviewer #2:

Interviewer #3:

Interviewer #4:

organization each interviewer is representing?

We're looking for someone who can work with our development manager
to deliver our products on time. We have a good programming team,;

they just need a little encouragement to meet their deadlines. You'll be
expected to keep really good status meeting notes. If you run into any
trouble with the team, just kick it back to the Dev Manager, and she’ll
address the problem.

[] Functional [ ] Matrix [] Projectized

We need someone who can manage the whole effort, start to finish. You'll
need to work with the client to establish goals, choose the team, estimate
time and cost, manage and track all of your decisions, and make sure you
keep everybody in the loop on what’s going on. We expect the project to
last six months.

[] Functional [ ] Matrix [] Projectized

We have a project coming up that's needed by our customer service
team. The project is a real technical challenge for us, so we’ve assembled
a team of top-notch programmers to come up with a good solution. We
need a project manager to work with the programming manager on

this one. You would be responsible for the schedule, the budget, and
managing the deliverables. The programming manager would have the
personnel responsibilities.

[] Functional [ ] Matrix [] Projectized

Most of the work you'll be doing is contract work. You'll put together three
different teams of software engineers, and you'll need to make sure that
they build everything our customer needs. And don't forget: you've got to
stay within budget, and it's got to be done on time! It’s a big job, and it’s
your neck on the line if things go wrong. Can you handle that?

[] Functional [ ] Matrix [] Projectized

27



interviewing with different organization types

xercise
oLution

Interviewer #1:

Here are a few excerpts from some of Kate’s job interviews. Can you figure out what kind of
organization each interviewer is representing?

This is J“S{? like the
Job Kate wants

to leave. Just
We're looking for someone who can work with our development manager Saﬂ‘”ihg status
to deliver our products on time. We have a good programming team,; sounds FrcH:\/
they just need a little encouragement to meet their deadlines. You'll be b°‘f"h5~

expected to keep really good status meeting notes. If you run into any M
trouble with the team, just kick it back to the Dev Manager, and she’ll
address the problem.

)g['Functional [] Matrix [] Projectized

Interviewer #2:

Interviewer #3:

Interviewer #4:

We need someone who can manage the whole effort, start to finish. You'll
need to work with the client to establish goals, choose the team, estimate
time and cost, manage and track all of your decisions, and make sure you
keep everybody in the loop on what’s going on. We expect the project to

last six months. Everyjbody moves from

vojett to project in
[] Functional [ ] Matrix ﬂ Projectized \;h-,f ovgah]za{iow

We have a project coming up that's needed by our customer service
team. The project is a real technical challenge for us, so we’ve assembled
a team of top-notch programmers to come up with a good solution. We

need a project manager to work with the programming manager on Shared authority
this one. You would be responsible for the schedule, the budget, and between the P_M ‘
managing the deliverables. The programming manager would have the and the functiond
personnel responsibilities. managey-

[ ] Functional J&Matrix [] Projectized

Most contrattors
Most of the work you'll be doing is contract work. You'll put together three are \’*‘_’]')“{“‘ud: the
different teams of software engineers, and you'll need to make sure that ~ PM builds the JCE:"‘
they build everything our customer needs. And don't forget: you've gotto ~ and makes sure The
stay within budget, and it's got to be done on time! It’s a big job, and it’s work gets done.
your neck on the line if things go wrong. Can you handle that? V

[] Functional [ ] Matrix /m/ Projectized
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organizations, processes, projects

Kate takes a new job

Welcome aboard,
Katel I'm Ben, the
programming manager.

Kate: Hi, Ben. I'm excited to be here.

Ben: We're excited too, since you’ll be taking care
of our main software development project. It’s in
maintenance mode right now.

Kate: Sounds great. How do we handle that here?

Ben: Well, we’re constantly getting business reports
from the field, and when people think of new ideas,
we just add them to the project.

Kate: Umm... So how do you know when you’re
done?

Ben

Ben: We're never really done; we try to release new
versions as often as possible.

- @3\"\“« -
vawew

Why do you think Kate is suddenly
nervous about her new job?

29



a project is not a process

What a project IS...

: Temporary

Projects always have a start and a finish. They start when you 3

decide what you are going to do, and they end Wh?n you create Protesses are ongoing, 1 you e

: the product or service you set out to create. Sometimes they end building tars on an assc"-bl\/ line,

i because you decide to stop doing the project. But they are never V/ Lhat's a protess. |£ \/ou'rc designing
: ongoing. i and building 3 P\ro{',o{:\/\?c, of a .
............................................................................................... Sch-rC'lc Lav modcll {-)\a‘ks a ?YOJ

: Creating a unique result

: When you create the product of your project, it is measurable. If
: you start a project to create a piece of software or build a building,
: you can tell that software or that building from any other one that

¢ has been produced.

Progressively elaborated

¢ You learn more and more about a project as it goes on. When you

¢ start, you have goals and a plan but there is always new information
: to deal with as your project goes on and you are always having

¢ to make decisions to keep it on track. While you do your best to

: plan for everything that will happen, you know that you will keep

. learning more about your project as you go.

.. and what a project is NOT_

i N Kate's “Fro\)ecf" is

veally a process. [£
. . has no definite end.
Projects are NOT: ongoing processes </

Projects are NOT: always successful
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organizations, processes,

projects

1. Building an extension on a house

|:| Process D Project

2. Shelving books at the library

|:| Process D Project

3. Baking a wedding cake

|:| Process D Project
4, Stapling programs for a play

|:| Process D Project

5. Watering your plants twice a week

|:| Process D Project

6. Walking the dog every day

|:| Process D Project

rpen your pencil
\A Which of these scenarios is a process, and which is a project?

7. Knitting a scarf

|:| Process D Project

8. Making a birdhouse

|:| Process D Project
9. Changing your air filters every six months
|:| Process D Project
10. Running an assembly line in a toy factory
|:| Process D Project

11. Organizing a large conference

|:| Process D Project

12. Going to the gym three times a week

|:| Process D Project

Answers on page 42.
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Kate can do

Back to Kate’s maintenance nightmare

Let’s figure out how things are working in Kate’s new organization...
and start to think about how we can improve things.

We release new versions

Right now, we're
handling maintenance
as an ongoing process.

0o p Q0 all the time.

Release
| — Release
September
Release /
X Release
Release x <l
¥
| X X
Release j\
Aind look what that We don't know how
approach has left us with... much we're spending
©0 o ©° in maintenance.
Release Release Release

Release Release
@ > &/ J,
= 522,22
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organizations, processes, projects

We never have a
“final" version of
the product...

... and it looks like
our users are unhappy

0 with the bugs and the
0 uncertainty of the
ilv version stability.
Avgust
September
x x K Thc CI.AS'&)"\CV service

department’s veport
on user feedback.

X

A Pl

That's just the way our
software development
maintenance process has always
worked. You mean there's
something we can do to make it
work better?

Yes!
We can definitely do
better than this!

@RA\N
PQAWEWwR

What would you do to fix this problem?
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the iron triangle

Managing cost, quality, and schedule

When Kate thinks about solutions, she’s going to have to deal with Any time your
the project’s time, its scope, and its budget. Every project, regardless

of what is being produced or who is doing the work is affected by the 10 < ect CIIanges
triple constraint of time, scope, and cost. We refer to these three P ] ’

constraints as the iron triangle because doing something to deal with

9
one of the constraints always has an effect on the other two constraints. y ou ll need to
— SGOPQ l(ﬁOW 110W t]lat
c]mange affects _@LL

three constraints.

J(',cam
he work you and Your .
_l\r—\a:cw{;o do for the projett

E An\/ time tost, stope,

| .n o\&‘l‘,i:c chéngc, it will
\(Tw ?v:gcé’c{_’:' ;fa‘/ . quahfy} )
awa\ls \[4

within a budget.

When Your Front{ sthedule

/\ runs late, you'vc usua”y

. blown Your bud t, 4oo.
Cost Time your budse

For Kate’s project to succeed, she needs to think about the triple
constraint. If she doesn’t manage these three constraints at the
same time, she’ll find that her project is either late, overbudget, or
unacceptable to her customers.

£ you don't manage all three tonstraints Scope

at the same time, You visk s{:rc‘l:ching the _/

triple constraint in favor of just
one tonstraint.

Scope

Cost Time Cost Time Cost Time
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organizations, processes,

When you make a change to one of the triple constraints, the other two are also affected. Can

\

RC’SE you figure out which of the three constraints is going to be affected the most in each of these
Ei@' \

problematic situations? (Sometimes there’s more than one good answer!)

The project was running late, so the
PM decided to release it on time even
though the work was incomplete.

Constraint affected:

The product isn’t passing any of its
quality inspections. The PM added more
quality activities to try to head off bugs
before they derailed the project.

Constraint affected:

The project’s scope had ballooned

out of control, and it looked like the
project was never be completed. The
project manager set up a meeting with
stakeholders to decide what to do.

Constraint affected:

About halfway through the project, the PM
realized that the money was running out
faster than expected. She went through
the schedule to try to find tasks that could
be cut from the project to save money.

Constraint affected:

The company needed this project to be
done by the end of the first quarter but
it looked like it wouldn’t be done until
the third quarter. The PM told upper
management what was going on and
tried to negotiate a new deadline.

Constraint affected:

The company didn’t have much money
to invest in the project so they asked the
PM to cut corners wherever possible to
stay on budget.

Constraint affected:

projects
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constraints affect each other

36

ExerciSe

SoLution

The project was running late, so the

PM decided to release it on time even

though the work was incomplete. The P/ stuck 4o £he
original budget and
sthedule, but veleased
3 produtt that wasn't
COMPlcf& That means
the stope was a«cfct:l;cd,
and the time and cost

weve lef
The product isn't passing any of its t untouched.

quality inspections. The PM added more
quality activities to try to head off bugs
before they derailed the project.

Constraint affected:

The PM added work

+o make sure the

Linal ?rodud{‘, had

good c\uali{:\/. But
k ‘U\a{: wovk Los’cs

money and takes time.

Constraint affected:

cost and schedule

The project’s scope had ballooned

out of control, and it looked like the
project was never be completed. The
project manager set up a meeting with
stakeholders to decide what to do.

Cu'H:ing tovrners
means that Your
team does less work.
A good PM makes
sure that the team
does the work that
H\cy need 1o do for
a quality product.

Constraint affected:

schedule

.................. -

[ looks like the ?vo\')cc{:
will blow its sthedule, and

now the PM is doing
damage tontrol.

Chapter 2

When you make a change to one of the triple constraints, the other two are also affected. Can you
figure out which of the three constraints is going to be affected the most in each of these problematic
situations? (Sometimes there’s more than one good answer!)

About halfway through the project, the PM
realized that the money was running out
faster than expected. She went through
the schedule to try to find tasks that could
be cut from the project to save money.

The project sthedule lists all

of the iasks on the project,

so when You eut SOMCH\ {thCm
out, You're messing wi e

SChedUk!b sthc]ulc! And those tasks
weve important, whith means
that not doing them will
tause quality problems.

Constraint affected:

The company needed this project to be
done by the end of the first quarter but
it looked like it wouldn’t be done until
the third quarter. The PM told upper
management what was going on and
tried to negotiate a new deadline.

The PM detided to
try 1o thange the
sthedule—and that’s
probably a good idea,
because it will V\ro{:cd‘,
quality, and it might
even hcl? with tost.

Constraint affected:

sehedule </

The company didn’t have much money
to invest in the project so they asked the
PM to cut corners wherever possible to
stay on budget.

Constraint affected:



there are no °
b Questions

Dum

Q: Why are these things in a triangle?

A: Because it makes it really easy to think about how they relate
to each other. The whole idea here is that scope, cost, and time are
all related. If you make a change to one of them, the other two also
change.

Q: I’'ve heard of an old saying: “Faster, cheaper, better—pick
two,” but doesn’t that mean it’s a double constraint?

A: No, that’s an old (and somewhat cynical) project management
saying. When a project manager says it to a customer or stakeholder,
what he is saying is that there’s no way to reduce cost, shorten the
schedule, and increase quality all at the same time. At least one

of those things absolutely has to give... but the saying is a little
disingenuous! We already know that all three of the constraints are
related to each other, and there’s almost never an easy, obvious
trade-off where you can sacrifice one to improve the other two.

organizations, processes, projects

Q,: What if | know that a change will impact just scope, but
not schedule or cost. Can | go ahead and make it?

A: Whenever you are making a change that affects the triple
constraint, you need to be sure that the change is acceptable to
your stakeholders. They're the people who will be impacted by your
project. The term applies to your team, your customer, your sponsor,
and anybody else who is affected by the change.

Alot of project management is about evaluating what a change is
going to do to your triple constraint and using that impact analysis

to help stakeholders make choices about what to do when changes
come up. Sometimes a change that affects the quality of your product
is completely unacceptable to your stakeholders, and they would
rather delay the project than sacrifice the product’s quality.

A stakeholder is anyone
who is affected hy the

cost, time, or scope of
your Project.

37



setting project goals

Kate makes some changes...

She divides maintenance into releases,
each with a well-defined start and a finish.

August

| One Bl4 release.

e She works with stakeholders to set scope goals that

each release must meet.

Checklist
All new v 4 features must work as
specified
V" No obvious crashes
V' Installs on all Operating Systems
V' Works with 256MB of RAM free
v

Works with 1/2 GB of diskspace

She manages the budget for each release and keeps

the costs contained.

& All these items must be

completed before the

jee
tan end. Pro)e ¢

Did you expeet this to be ?_cro?
Real projects vavely come in on
budgc{: the dollavr-

Finish
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.. ahd her project is a success!

Now the company knows when their products will be done,
how much they will cost, and that the products will satisfy
their customers...

Thanks, Katel
You're welcomel

..and that earns Kate and Ben l)ig honuses!
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exercise solutions

Kate spilled a hot cup of Starbuzz half caff nonfat latte on her job hunting checklist. Can

you match the notes she scribbled at the bottom of the page to what’s covered up by
coffee stains?

XeRcise
SoLution

Job Hunting Checklist

« T should have authority over mg projects

e T am dlowed to assign work to people
onmy project team

o T amin control of my project’s budget

« T focus on managing projects.
not irrelevant tasks

+ T shouldn't spend my whole day fiing stuff

o 1 can assign work fomy pm‘j‘ecf team
without having to clear it with
their bosses.

Chapter 2



organizations, processes, and projects

Organization Magnets Solutions

In a functional organization, which is what Kate works in,
project managers don’t have the authority to make major

decisions on projects. Projectized organizations give all of the
authority to the PM.

Can you work out which description goes with which

organization type?

' [n this kind of tompany, the team
veports to the project manager, who

[n a functional has a lot move auﬂ\o\ri{:\/-

o\rganiza{:ion, the teams
working on the Vro{cl‘ﬂc
don't veport divee l\/£
. . . . Instead, the . . . .
Functional Organization <[ "% U Projectized Organization

K and the project manager
needs to “bovrow them

Lor the ?ro\')cc{:.

Project managers _ne.ed
to clear major decisions
with department managers.

Teams are organized
around projects.

Project managers choose
the team members, and
release them when the
project is over.

PMs don’t set
the budget.

PMs spend half their

Project managers
time doing admin tasks.

estimate and track
budget and schedule.

you are here » 41



exercise solutions

1. Building an extension on a house

|:| Process Jz\ Project

2. Shelving books at the library

>g<'Process |:| Project

3. Baking a wedding cake

|:| Process Project

4. Stapling programs for a play

|:| Process \/E/\ Project

5. Watering your plants twice a week

Process |:| Project

6. Walking the dog every day

ﬁ'\ Process |:| Project

Which of these scenarios is a process, and which is a project?

7. Knitting a scarf

|:| Process

)z( Project
8. Making a birdhouse
|:| Process K Project

9. Changing your air filters every six months

M Process |:| Project

10. Running an assembly line in a toy factory

XL Process |:| Project

11. Organizing a large conference

|:| Process Project

12. Going to the gym three times a week

jiProcess |:| Project

42
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3 the process framework

It all fits together

We're using process
groups and knowledge
areas to do our part!

All of the work you do on a project is made up of processes. Once
you know how all the processes in your project fit together, it's easy to remember everything
you need to know for the PMP® exam. There’s a pattern to all of the work that gets done

on your project. First you plan it, then you get to work. While you are doing the work, you are
always comparing your project to your original plan. When things start to get off-plan, it's your
job to make corrections and put everything back on track. And the process framework—the

process groups and knowledge areas—is the key to all of this happening smoothly.

this is a new chapter
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a birthday surprise

Cooking up a project

When you cook something from a recipe for the first time, there are
certain steps you always follow:

€@ [First figure out what you’re going to make.

My girlfriend's gonna
love coming home to my
home-baked cookies as
a birthday present!

©® Then you make all your plans

Make a shopping list of
cvcr\/{;hing You need.
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the process framework

©  n~ext, it’s time to start cooking!

_ - Set the oven to
q a temperature
e 2l J of 315°F
e — &N
COOk )Cm uhfil 'H’\CYIV‘C SO'dCh 7| e
(around 8-10 minutes) iy
= —

@ Finally, you can give the cookies to a loved one.

She's going to love these.
Tonight, T'll bask in the warm glow
of her love (and the knowledge of

a project well done).

you are here » 45



a bird’s-eye view

Projects are like recipes

All projects, no matter how big, or small, break down into
process groups. Process groups are like the steps you use
when following a recipe.

Needs

Initiating
PI‘OCGSS gl‘Ol[P ——

This is wheve You Fiswc ]\
ou{ Wha‘t i‘t is \/ou

need: a huge product,

planning

PI‘OCQSS gl‘OlIP

: Th imids Next, you determine what
or maybe just some ; en \fu initiate Your Srove d:/cn £ you alveady have
homemade cookies. Project—researching and Jredie .
deciding what you've aoi and whith ones you still need.
to build to ful ilr ;—;csmhs You'll figure out where to get
Project’s needs. those missing vesources, and

think about what {hcy’ll tost.
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the process framework

This is wheve the bulk of the
Vrojeé{ work is done.

Executing
10Cess

— group

I4 (Y ) \

:}‘ )
)0 Closing  OUCCESS]

100y, >

This is wheve you actually
d mix. the ingredients, put the \ |
' dough on a tookie sheet, pop ‘ Cl osing ou ‘s Pro\)cc{; e

the sheet into the oven... makina sure You 56{: paid... and

Llosing out a vetipe means makin
sure you get to eat 900d ‘Food/

I |
! ]
1 I

\ ; A:o‘Jchir lavge part of
gnogec managcmc.nf is keepin
/ . ye on cvcr\/'l:h.mg that’s
Pening, and adJuS{:ing
/ Processes as needed. So a5

Monitorin, you're mixing, You check that

the Consisten is vi
& Controllmg enty is vight, and

you keep an eye on the oven
process group temperature while baking,

you are here » 47



processes help you plan a trip

Break it down

Within each process group are several individual processes, which is
how you actually do the work on your project. The PMBOK® Guide
breaks every project down into 44 processes—that sounds like a lot to
know, but don’t start looking for the panic button! In your day-to-day
working life, you actually use most of them already... and by the time
you’ve worked your way through this book, you’ll know all of them.

Taking a vacation is simple, even though there are several steps.

Forty-four processes might seem like a lot to remember, but once you’ve been using
them for a while, they’ll be second nature—just like all the things you do without thinking
when you go on a trip.

Shuff you do when You The PMBok® Guide
take a vacation Protesses that those skeps
cov-rcspoy.d 4o P

o Figure out how much time you o Develop project charter
have off, how much money you
can spend, and where you
want to go.

e Find your flights and hotel information e Develop project management plan
: and put together an itinerary using a
Gimultaneous  travel web site.

e Take your flight, stay in the hotel, see the e Direct and manage project work
C ‘2 sights. Enjoy yourself.

e Make sure you get the seat you want on e Monitor and control project work
the plane, your hotel room is clean, and
the sight-seeing tours are worth your

money. If not, complain, correct any Don't worvy about
problems that come up, and try to get memovizing these
better service. _ voless names now...
e Come home, pay all the bills, and e Close project oull see a lot more
. . . Y
write up your reviews of the trip for of eath of them
the hotel feedback web site. {-,hvoughou{i +he book.
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the process framework

process Magnets

Below are several of the 44 processes. Try and guess which process

group each process belongs to just from the name. We've done the
first two for you.

!

. Initiating Planning Executing Monitoring }“1“ Closing
process group process group process & Controlling J process
group process group

, Sy grou
a®s* """

Develop Direct and
Project Manage
Management Project Work

Plan

Quality
Planning

Scope
Monitor Control
and Control
Develop Project Work Riok
Project s o
Ide i
Charter ntification
Activity Ing -
Schedule Duration ntormation

Control Distribution

Close
Project

Estimating

you are here » 49



process group answers

Process Magnets

Below are several of the 44 processes. Try and guess which process
group each process belongs to just from the name!

. Initiating Planning Executing Monitoring }"“3,‘1 Closing
process group process group process & Controlling 1 process
group process group ,

Develop Develop Direct and A

Project Project Manage Scope

Charter Management Project Work Control Prodect
Plan J

Information
Distribution

Monitor
and Control
Project Work

Risk
Identification

Theve are only
two protesses

in the entive
|niJcia‘l',in3 protess : i‘__:;e iulle
group, and this is Qual:x._ty o
e of ther o This one was 3 little |
{:rick\l, but i You kccv in When 3 j
mind that the E*cCu‘l:ing protess en ds in—1
gs::::.ty protess is whctrc you do Conbrol” its
EStimtz;lg your work, it makes part o(_‘ the
move sense. Moni{'prmg and
Con*{:ro“ing
SY‘OMY-

Come of these exertises ave hard—and it's okay to 96{ some answevs
wrong! Making mistakes actually helps you vemember.
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the process framework

Anatowmy of a process

You can think of each process as a little machine. It takes the inputs—information
you use in your project—and turns them into outputs: documents, deliverables, and
decisions. The outputs help your project come in on time, within budget, and with high
quality. Every single process has inputs, tools and techniques that are used to do the
work, and outputs.

¢ J / Heve's where Yyou put all the in(:zrmal{:izn
d v wovk (like templates
YFW “:::' J;Zcu:\z:z,s or policies and vules All of the processes in the

or . PMBoKi i
|npl'lts ﬁa{gow company Lollows—that kind like '[:his.® Quide work
no.

7 |
ﬂ. ‘\H Z/_ T nd A” {')\C Pko\)ctf

oo O A e
| .L here. The +ools
and fﬁﬂhniqucs
== take the inputs
and turn them

. . into °“+.Pu{;s.

m— Il th {hings Yyou make du\ring
A et v ot

Your projett ave outputs—
dotuments, plans, sthedules,

* budgc{:S, and the attual ?rodué{:
that \/ouyvc bu\lding.

you are here » 51



input, tool,

— Ganarpen your pecil
=X ““-k Think of the vacation we talked about on page 48 as a project,

and each of its steps as a process. Here are some inputs, tools,
and outputs that could be used in each of the vacation steps. Can
you look at each of the underlined words and figure out if the
words represent an input, tool, or output? (Here's a hint: some of
them are an output from one process and an input for another.)
Look at eath of these underlined
. N
£hings, and figure out if it's an
'm?u{-‘, ou{‘)ut and/OY' ‘{‘pol

1. You log in and check your company’s vacation calendar to see how much vacation time
you have for your trip.

[] Input [] Tool [] Output

2. You create an itinerary on a travel web site. You'll use the itinerary when you board your
flight.

[ ] Input [] Tool [] Output

3. You have some hotel reservation documents you created on the travel web site, too. You'll
use those when you check into your hotel.

[] Input [] Tool [] Output

4. You use a travel web site to book the plane, hotel, and sights you'll see on your trip.

[ ] Input [] Tool [ ] Output

5. You verify your bank account balance to make sure you have enough money to pay for
everything.

[ ] Input [] Tool [] Output

6. You use a hotel feedback web site to review your stay in the hotel once you get back home.

[] Input [] Tool [] Output

Answers on page 62.
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Okay, I understand how this
works for vacations and cookies,

but 44 processes on every project?

You've got to be kidding me...

the process

These processes are meant to
work on any type of project.

The processes are there to help you organize

how you do things. But they have to work on

small, medium, and large projects. Sometimes

that means a lot of processes—but it also

ensures that what you’re learning here will

work on all your projects.

Q: Can a process be part of more than
one process group?

A: No, each of the processes belongs
to only one process group. The best way to
figure out which group a process belongs
to is to remember what that process does.
If the process is about defining high-level
goals of the project, it's in Initiating. If it's
about planning the work, it's in Planning.
If you are actually doing the work, it’'s

in Executing. If you're tracking the work
and finding problems, it's in Monitoring &
Controlling. And if you're finishing stuff off
after you've delivered the product,

that's Closing.

therejare no o
Dumb Questions

Q: Do you do all of the processes in
every project?

A: Not always. Some of the processes
only apply to projectized organizations or
subcontracted work, so if your company
doesn’t do that kind of thing, then you
won't need those processes. But if you
want to make your projects come out well,
then it really does make sense to use the
processes. Even a small project can benefit
from taking the time to plan out the way
you'll handle all of the knowledge areas. If
you do your homework and pay attention to
all of the processes, you can avoid most of
the big problems that cause projects to run
into trouble!

Q- Can you use the same input in
more than one process?

A: Yes. There are a lot of inputs that show
up in multiple processes. For example, think
about a schedule that you’d make for your
project. You'll need to use that schedule

to build a budget, but also to do the work!

So that schedule is an input to at least two
processe ’swhy it's really important
exactly how you use each
process, so you|know what its inputs and
outputs are.

Your ompany has vecords of all of
these protess dotuments, and the
stuff the PMs learned Lrom doing
theiv projects. We call these {',,\]\ings
“Ovrganiza ional Protess Assets,” and
youll see a lot of them in the next

thapter.
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outputs can also be inputs

Combine processes to complete your project

Sometimes the output of one process becomes an input of the next
process. In the cookie project, the raw ingredients from the store are
the outputs of the planning process, but they become the inputs for the

executing process, where you mix the ingredients together and bake them:
h ._;,: ‘i"‘.";,r-, — - ’:-:‘ :‘} :
nouts G ) =) =
a A

N

\/ou,“ need a {-xay to ?uf,
the tookie dough on during
the tooking protess:

The output of the mixing
Protess—the cookie

d°“ﬂh—bez‘,omcs an in
put
to the tooking process.

Cooking Process

*Olg- ——
—-—

b ol

The final ou{:\?u{: of the

tooking protess is tookies.

-
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the process framework

Knowledge areas organize the processes

. —+he protess
The process groups help you organize the processes by the kind of work you in two wa\lsabtu;, f\ow You
do. The knowledge areas help you organize by the subject matter you'’re dealing groups are K, and the
with. The following nine elements of the cookie process are the PMBOK® Guide do the work, there
Knowledge areas. knowledge areas are

The protesses are organized

4o help You orgranize them

and help you learn.

Integration Scope

Making sure all the right parts of Could you have decorated the
the project come together in the cookies? Or made more
right order, at the right batches?
time

Time

Preparation and
cooking time

Cost

Budgeting for the
cookie project

Quality

Checking that
the cookies look
and taste right

Human Resource

is clear and your honey is
going to be home on time

Comwunications

Making sure you’re not
mixing metric and imperial

Risk

Could you burn the cookies
or yourself on the range? Are

measurements the eggs fresh?

Procurement

Selecting the right store to
supply your ingredients

you are here »

Making sure your schedule
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knowledge area magnets

Knowlnge Area Magnets

Match the knowledge areas to each description. We've done the first for you.

Time
Management

Coordinating all of
the work so that it
happens correctly.
Making sure changes
are approved before
they happen.

Figuring out what
work needs to

be done for your
project. Making
sure your end
product has
everything you said
it would.

Risk
Management

Human Resource

Management
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Figuring out the

time it will take to do
your work and the
order you need to do

Knowing how much
you’re able to invest
in the project and
making sure you

it in. Tracking your spend your budget
schedule and making  accordingly.
sure everything gets
done on time.
Procurement

Quality

Management

Management

Making sure you
work as efficiently as
you can and don’t
add defects into

the product.



the process framework

Communications
Management

Getting the people to work Making sure that everybody — Figuring out how to Finding contractors to help
on the team and helping knows what they need to protect your project you do the work. Setting
them stay motivated. know to do their job right. from anything that the ground rules for their
Rewarding them for a job Tracking how people talk could happen to relationships with
well done and resolving to cach other and dealing it. Dealing with the your company.
conflicts that come up. with misunderstandings or unexpected when it

miscommunications if does happen.

they happen.

Scope
Management

Integration
Management

Cost
Management
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what the knowledge areas mean

Match the knowledge areas to each description.

This knowledge avea intludes

protesses to diveet and
manage project work as well

as monitor and tontrol it.

Scope Time
Management Management

Integration
Management

Knowlnge Area Magnets Solutions

Qua\ibj is about \W‘c%n{mg
defects and working
cu:icicn{:\\/

Cost

Management

Quality
Management

Coordinating all of
the work so that it
happens correctly.
Making sure changes
are approved before
they happen.

Figuring out what Figuring out the

work needs to be time it will take to do
done for you project.

Making sure your

your work and the

order you need to do
end product has it in. Tracking your
everything you said

it would.

schedule and making
sure everything gets
done on time.

|£ You nail down Your stope in
the bcgim\ing, you have a muth
better thance of sutless in
the end.

A lot of People think that this
is all g Pro})cd’, manager does,

but it’s only one of Lthe nine

knowledge areas!
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Knowing how much
you’re able to invest
in the project and
making sure you
spend it right.

How well you keep {:ozow
budget tan be the di

Making sure you
work as efficiently as
you can and don’t
add defects into the
product.

‘(: erente

between suttess and Lailure for

your Vrojcd:-



Sinte the PMBOK® éuidcicovcrs
?ro)ct{:iud organiza{:ions, it
about attually acauiving your team

as a protess, too-

Pco‘ylc in most

ovganiza{:ions don't 5ch a thante

4o do that. The team is

determined by the
assigned to it

Human Resource

Management

often
time you Sd"

Communications
Management

the process framework

This one is another avea that a lot
of PMs don't have muth experiente
with. [t's all about selecting suppliers,
tontrattors and vendors, and setting

wp contracts with them.

Risk
Management

Procurement
Management

Getting the people to work
on the team and helping
them stay motivated.
Rewarding them for a job
well done and resolving
conflicts that come up.

Communitation is

\m\’o?'ha"‘t ‘:av{: fr(:

Making sure that everybody
knows what they need to
know to do the job right.
Tracking how people talk to
cach other and dealing with
gaps if they happen.

a veally j]

he

\’w{)cd: managey s job:

Figuring out how to
protect your project
from anything that

could happen to

it. Dealing with the

unexpected when it
does happen.

Risk Mana

abou{:
in the

Finding contractors to help
you do the work. Setting
the ground rules for their
relationships with your
company.

5cmcn'l: tan also bc
matizg sure that You are
vi ositi

advanlcagsc owa b

the opportunities

"la'l: Comc ycuy- way.
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process groups are about

60

therejare no
Dumb Questions

Q,: So what’s the difference between process groups
and knowledge areas?

A: The process groups divide up the processes by function.

The knowledge areas divide the same processes up by subject
matter. Think of the process groups as being about the actions
you take on your project, and the knowledge areas as the
things you need to understand.

In other words, the knowledge areas are more about helping
you understand the PMBOK® Guide material than about
running your project. But that doesn’t mean that every
knowledge area has a process in every process group! For
example, the Initiating process group only has two processes,
and they both show up in the Integration Management
knowledge area. The Risk Management knowledge area only
has Planning and Monitoring & Controlling processes. So the
process groups and the knowledge areas are two different
ways to think about all of the processes, but they don't

really overlap.

Q; Is every knowledge area in only one process group?

A: Every process belongs to exactly one process group,
and every process is in exactly one knowledge area. But a
knowledge area has lots of processes in it, and they can span
some, or all, of the groups. Think of the processes as the core
information in the PMBOK® Guide, and the process groups
and knowledge areas as two different ways of grouping

these processes.

Q,: It seems like the Initiating and Planning process
groups would be the same. How are they different?

AI Initiating is everything you do when you first start a
project. You start by writing down (at a very high level) what
the project is going to produce, who's in charge of it, and what
tools they need to do the work. In a lot of companies, the
project manager isn’t even involved in a lot of this. Planning
just means going into more detail about all of that as you learn
more about it, and writing down specifically how you're going
to do the work. The Planning processes are where the project

Process groups and
lcnowlnge areas

are two different
ways to organize the
processes... but tltey
don’t really overlap
each other! Don't get
caugltt up trying to
make them

fit together.



the process framework

The benefits of successful project management

Oh, Honey, thanks for the
cookies! How did you ever manage
to cook them all?

Don't thank me, thank
the 44 PMBOK® Guide
processes!

Take a moment to digest all this new knowledge because
you’re going to start putting it all into practice when we take
a look at project integration management in Chapter 4.
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input, tools, or output solution

$h

wharpen your pencil
ol

8
o 0" Think of the vacation we talked about on page 48 as a project, and
each of its steps as a process. Here are some inputs, tools, and

outputs that could be used in each of the vacation steps. Can you
look at each of the underlined words and figure out if the words
represent an input, tool, or output? (Here's a hint: some of them are
an output from one process and an input for another.)

You log in and check your company’s vacation calendar to see how much vacation time
you have for your trip.

% Input [] Tool [] Output

You create an itinerary on a travel web site. You'll use the itinerary when you board your
flight.

The i{:incra\r\/ was an ou'EFu{: of

£ the Develop Plan protess but an
Input |:| Tool Output input to the Divect and Managc
P\ro\)cd: Work protess.

You have some hotel reservation documents you created on the travel web site, too. You'll
use those when you check into your hotel.

K Input [] Tool jg/\Output

You use a travel web site to book the plane, hotel, and sights you'll see on your trip.

é_//_rhis one was the tool you
I:‘ Input KT@@ I:‘ Output used... to book Your tickets

and hotel vesevvations.

You verify your bank account balance to make sure you have enough money to pay for
I DanK acCoumnt balance X

everything.. You had to know this to know
how muth Yyou tould spend on
ﬂw Tool |:| Output Your trip. [+s an in\’u‘[:.

You use a hotel feedback web site to review your stay in the hotel once you get back home.

[] Input ﬁ Tool [] Output

.R 1i&}c\rc's the tool You used to give

eedback about Your hotel in the
Close Pro\)cc{: protess.
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the process

— Exam Questions

1. You’re a project manager working on a software engineering project. The programmers have
started building the software, and the testers have started to create the test environment. Which
process group includes these activities?

A. Initiating
B. Planning
C. Executing
D. Closing

2. Which of the following is not a stakeholder?

A. The project manager who is responsible for building the project

B. Aproject team member who will work on the project

C. Acustomer who will use the final product

D. Acompetitor whose company will lose business because of the product

3. Which of the following is NOT a characteristic of a project?

A.  Aproject is unique.

B. Aprojectis temporary.

C. Aprojectis progressively elaborated.

D. Aproject always critical to the company.
4. You’re a project manager for a construction project. You don’t control the project budget, the
team doesn’t report to you, and you routinely have to request their time from their manager. What
kind of organization do you work in?

A.  Functional

B. Weak matrix

C. Strong matrix

D. Projectized

5. Which process group contains the Develop Project Charter process and the Develop
Preliminary Project Scope Statement process?

A. Initiating

B. Executing

C. Monitoring and Controlling
D. Closing
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exam

Exam Questions

6. Which of the following is NOT a project?

A. Repairing a car

B. Building a highway overpass

C. Running an IT support department
D. Filming a motion picture

7. Which of the following is NOT one of the triple constraints?

A. Time
B. Scope
C. Cost
D. Quality

8. Which of the following is NOT true about the triple constraint?

A. The project manager needs to pay attention to all three constraints.

B. You can increase quality by increasing scope.

C. Achange in one of the three constraints often leads to a change in the other two.

D. Any change in time, cost, or scope can potentially affect quality.
9. You're the project manager for an industrial design project. Your team members report to you, and
you’re responsible for creating the budget, building the schedule, and assigning the tasks. When the
project is complete, you release the team so they can work on other projects for the company. What kind
of organization do you work in?

A.  Functional

B. Weak Matrix

C. Strong Matrix

D. Projectized
10. You're a project manager working in a weak matrix organization. Which of the following is NOT true?

A.  Your team members report to functional managers.

B. You are not in directly charge of resources.

C. Functional managers make decisions that can affect your projects.

D. You have sole responsibility for the success or failure of the project.
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the process framework

1. Answer: C

The Executing process group is the one where the team does all the work. You'll get a good feel for the
process groups pretty quickly!

2. Answer: D

One of the hardest things that a project manager has to do on a project is figure out who all the
stakeholders are. The project manager, the team, the sponsor (or client), the customers and people who
will the software, the senior managers at the company—they're all stakeholders. Competitors aren’t
stakeholders, because even though they're affected by the project, they don’t actually have any direct
influence over it.

3. Answer: D

There are plenty of projects that aren’t necessarily critical to the company, even if they're very important to
the project manager, the team and the sponsor! There are plenty of research projects that are important
to the team and the project manager, but which aren’t mission-critical for the company.

4. Answer: A

In a functional organization, the project manager has very little power or influence. The project team
members report to a separate functional manager who has discretion over the tasks to which they’re

assigned. F
In a ‘(:uncﬁonal organiza{:ion, PMs

ave basicall\/ Just administrators.
5. Answer: A

The first things that are created on a project are the charter and the preliminary scope statement. You do
those things when you're initiating the project.
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exam answers

6. Answer: C

The work of an IT support department doesn’t have an end date—it's not temporary. That's why it's
not a project. Now, if that support team had to work over the weekend to move the data center to a
new location, then that would be a project!

I see—so even when
something is a process and

not a project, there could be
projects related to it.

dale gy

——
1

| -

7. Answer: D

The triple constraint consists of schedule, cost, and scope. And every decision that you make about
the project will affect at least one of those constraints.

Inputs,
Teels,
You can remember this because Ovtyuts
you always want to build the Faster g
software Faster, Better, Cheaper. . . Lev
Make it Stiek™ 2o

You want to do all three of
these, but You need to strike
a balanee between them.
Even if that expression isn't
always true (see page 37,
it's easy to remember.

66

Chapter 3




the process framework

8. Answer: B

This is a tough question because all four answers sound right. But think about what answer B really means. Let's say
you're working on a weekend project to help your neighbor build a tree house for his kids. Think about what quality
problems could come up... things like holes in the roof, an uneven floor, or a wall that's not stable. Now think of ways
you'd add to the scope: say, building a rope swing or adding another window. How could that fix the quality problems?
It wouldn’t! That doesn’t mean you can't find ways to increase the scope that will fix quality problems, or increase your
product’s quality. But you definitely can't always increase quality just by adding to the scope.

Sometimes you ean think your wa throuah
/\-' some of the questions by \'{maginin?; wh;lra

9. Answer: D would happen in a veal Pro\)cc{:.

In a projectized organization, the project manager has the power to assign tasks, manage the budget, and release the
team.

10. Answer: D

In a weak matrix, project managers have very limited authority. They have to share a lot of responsibility with
functional managers, and those functional managers have a lot of leeway to make decisions about how the team
members are managed. In an organization like that, the project manager isn't given a lot of responsibility.

W Thatts why youre el J“’
find a project expeditor

n a weak matri%-
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4 Project integration management

Getting the Job Done

A tall, wholesome glass of milk
and a good project management
plan are all you need to start
every day off right.

Want to make success look easy? Its not as hard as you think. In this
chapter, you'll learn about a few processes you can use in your projects every day. Put

these into place, and your sponsors and stakeholders will be happier than ever. Get
ready for Integration Management.

this is a new chapter
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larry gets a client

Time to book a trip

Everyone in the Midwestern Teachers’ Association has gotten
together and planned a trip—a tour of Asia and Europe, starting
with Mumbai, India.

We want to go in February,
and we need to stay in budgeft.
Can you get us a good deal?
Gotta run, we've got classes
in five.

Yes, T got
that: you

want window,
not aisle...

. S
Acme-/\

Lavry, the Leathers
Travel fravel agent

Agency

{

Joanne and Tom ,
weve “vo\un{zch‘Cd, to
organize the trip

by 4he other eight
Leathers in the oroup-

Larry’s cutting corners

Larry wants to dive into the project and make his
clients happy. When he sees an opportunity to save
them money, he takes it! But sometimes the cheapest
way to do things isn’t the way that will end up
satisfying everyone.

Hmm... If I book
their tickets in June instead of
February, that'll reduce the fare.
T'll bet that convinces them to change
their plans. Who wouldn't love
those savings?!
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integration management

The teachers are thrilled... for now

Larry convinces the teachers to travel in June because of the great price he got on

tickets. But he’s not really planning for the results of that decision—and neither
are the teachers.

lJ;awy may think this
itinerary i i
One of the keys of project management is thinking a project through before doesn't Zci:ll Falan, :Ei;‘{
starting the work, so problems that could arise down the line are anticipated broblems £hat Cn‘/ld che
ahead of time. That’s why so much of project management is spent planning. ula arise

on the teachers’ vacation.

TRAVEL ITINERARY FOR
MIDWESTERN TEACHERS ASSN.

Agent ID
Record Locator HF184-2 g

Acme Travel
435163
Trip ID 189

Travel Details

Flight Information

; 0 M
ting 1:45P
Leg 1 irlines Liiper ¢ )
Airline }ZZ?LZO Air oA i.OOAM
i Terminal

Fl%gl}t st. Paul, MN Airiving June 13
Origin N Mumbai, INDIA e 7942mi
Destinati1o 17 hours 45 Minutes 1
Est Time

Larry thanged the date o
une, and now the project’s
Eoming in way under budget.
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larry hung his clients out to dry

These clients are definitely not safisfied

When the clients arrived in Mumbai, they found out why the fare was so low:
June is monsoon season in India! Larry may have saved them a bundle, but he

also got them all wet.

Larry never mentioned
the cheaper fares were
because of the rainy
season.

None of us
packed raincoats.

We're all soaked!

Even J(:\'\oug\\ the itinevary

\
Lhem theve exaetly
3:;\{-;» Larey svcc\(:‘\cd, chhcrc
weve no plans 4o deal with

Lhe pouring vain-

Larry’s been let go

From the minute they got off the plane, the clients were extremely
unhappy. The senior managers at Acme Travel don’t want to lose the
teachers’ business... so they’ve appointed YOU as the new travel agent.

It’s your job to finish planning the trip, and make sure that the teachers
leave their vacation satisfied.
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integration management

The day-to-day work of a project manager

Project managers make projects run well. They plan for what’s going to
happen on the project. A big part of the job is watching closely to make
sure the plan 1s followed, and when things go wrong they make sure
they’re fixed. And sometimes the plan itself turns out to be madequate!
Project managers look for those kinds of problems, and fix them

too. That day-to-day work is what the Integration Management
processes are all about.

A bird’s-eye view of a project

Every project follows the same kind of
pattern. First it gets initiated, then planned,
Here's wheve then executed (and monitored), and finally
f\ Project or cvery closed. That’s why the process groups are
b so useful—they’re a good way to think

sub—pyo; :
Project beﬂ"‘s about how you do the work.
First you get assigned
to a youd 9 For a large project, you’ll often see this
project

pattern repeated several times. Each major
chunk of deliverables is treated as its own
sub-project that goes through all of the
process groups and processes on its own.

This is done b\/

{‘,wo proctesses

in the [nitiating
group So you always need o
Then you plan out all the use the proesses i h
work that will get done Closing group, even thc
’ ]

i'(:’s -] Sub—Py—o\)'cc.l: OF a
'araer P"OJCC‘(;

Then you make sure the

Three @;_fm and work is done properly,

Moritoring ¢ Controllin dealing with changes
Protesses make sure the along the way
PV'OJCC‘E runs SMOO“ZHY

And once it’s finished,
you close out
the project
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the integration management processes

The seven Integration Management processes

The PMBOK® Guide divides Integration Management into seven processes Without the Proiect Ch

that you need to understand for the exam. They’re what people usually think of You don’t have fgc auth a'j'lxh

as a project manager’s “core” responsibilities. to tell your team wh:{ Z:'sy
o

and when 4o do it

]
N J‘ - .
©  Vevelop Project Charter o f;{a{?« iy
The very first thing that’s done on a new project is the f » /7, ;-'f,{ f i /; [
development of the project charter. That’s the document that ) .
authorizes you to do your work. But you’re not always involved in ST T
.. . . Project Charter
making it—oftentimes it’s handed to you by the gponsor. \

The sponsor is the
pevson who pays
Lor the \wo\')cc{,

Preliminary Scope

Statement
©  Vevelop Preliminary Scope Statement
This is a document that lays out all of the goals of the
project. You create it before you've started to plan the
project—that’s why it’s preliminary. When you learn more Wh
details, you’ll come up with a more detailed project scope. o Fu make one of
these for the teathers,

it will talk about 5oih3
to Asia and EwoPc

Develop Project
Management

© Develop Project Managewent Plan

The project management plan is the most important document in the
entire PMBOK® Guide because it guides everything that happens on
the project. It spans all of the knowledge areas.

A big part of the Project Management Plan is

that it Lells You how fo handle ¢hanges when
Froblcrns Come up
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integration management

Direct and Manage Project Execution

After you’re done planning; it’s time to do the work. Your job is to
make sure that everybody is doing what they should be doing, and
that the products or services your project creates meet the needs of the
stakeholders.

Keep everyone satiskied ‘?\, catehing
Monitor and Control Project Work roblems as early as possble

A good project manager is constantly monitoring every single thing that y
goes on in their project. Remember, the later you find a problem, the
harder and more expensive it usually is to fix.

Onte You eateh problems, this s wheve

YOIA iah?‘c OlA'l', how 'EO ‘le _{:h .
they shou ; em—or if
Integrated Change Control '// Y should be fixed at ll

Once you've found problems on your project, you've got to work with your
stakeholders and sponsors to figure out how to deal with those problems.
You should also update your project management plan to reflect any extra
steps you’ll need to take to complete the project. Updating the project
management plan also makes sure everyone working on the project stays on

the same page. (\
Keep an eye out for potential thanges. Part
of .\/cfw{)ob is helping the people around You
antitipate thanges, and maybe even prevent them.

Close Project

The last thing you do on the project is close it out. Make sure you
document everything... especially the lessons you and your team have
learned along the way. You can never tell when these lessons may help
you out on your next project.

you are here » 75



start your project

Here are a few of the things you might have to deal with in
working on the teachers’ vacation trip. Figure out which of the
seven Integration Management processes you'd use in each
situation, and write down the process name in the blank.

It turns out that one of the teachers is a vegetarian, so you need 1
to change your plans to include vegetarian meals on the airlines DQVQ\O PrO]QC

and find restaurants that accommodate him. Charter

You get one of the teachers on the phone and come up with DeVelO p l

a list of all of the places they want to go for the rest of the C P re lmmary
trip, and anything that may limit the tour. OPe S a emellt
You come up with a detailed description of everything that Develo Pro Ct

you plan to do to get the teachers where they want to be. Managemeﬂt an

The CEO of Acme Travel sends you a document that Dlrect aIlC[ Manage
assigns you to the project. ro]ect Execuﬁon

You check in with the teachers at each destination to M
make sure everything is going according to plan. OnltOI‘ anc[ COntl‘Ol

I‘OJect Wor

When the teachers get back, you write up everything you
learned while handling the trip so other travel agents can Integrate(l Cl\ange
learn from your experience. COﬂtro

You book the tickets and hotel accommodations.

Close project

— > Answers on page 123.
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integration management

These are the onl
Start your project with the Initiating processes b0 protescs i {he

m'l:la'(:ihg Protess group.
All you need to get your project started are the only two processes in the
Initiating process group.* First, the Develop Project Charter process
tells everyone in the company why the project is needed, and gives you . Initiating
the authority you need to make it happen. Then you use the Develop % process group
Preliminary Scope Statement process to write down everything you
need to know about the work that’s going to be done. Once these things
are done, the project is ready to begin!

Information about Customer or
company needs

your company\

Everything you know
about the work that
needs to get done

The ?vojcc{ tharter is

the output from the fivst /
protess Yand the input to the
setond. [t means the ?vo)')wl:
ou:'lcia“\/ skarts and \/o? re
authovized to work on it

Now you can start
planning the scope,
schedule, budget,
risks, and more...

% flip the page to see how the [nitiating processes it into [ntegration Management.

P
Fi 4 ..___f
Project Charter /
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the picture

Integration management and the process groups

Here 1s how the process groups all fit into this whole Integration
Management thing. The process groups show you the order in
which these things happen, and how the processes interact.

\{ou a\wa\ls Si’,aYk

ith the needs
\:‘C your tustomers

a“d C\\CV\{'/S

Needs

> Initiating planning

The chart © Develop © Develop project
e Charter givcs ou :
the authority you \f_\,, project charter management plan

need 1o do the wovk. ¢
Planning your ?rojcd:

© Develop preliminary will make sure you'e
project scope prepared for problems

!\ and thanges.

Wri‘tc down as much
as you know abou,{:
[4 SCOPC So cveyyo'\c

tan start op the
Same FaSC~
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project execution

f

/
I

L Manage the

integration management

\ett: You and
The Soa\ of st 775 :s‘(:'\c;! with

our (,us{'meY'S ave s3

1,\\c cesult of the project

A4

@
\ —- ) Close project
‘ 7
\

’1-.
’ !
' - “Executing %5 Closing SUGCesi
1 . 1 © o Sy

Closina out the

wovk so it 56‘{',5 i
2 Project makes sure
done C‘F‘Clﬂlth‘u\l- ‘ You sc{: Paid—and
movre imFo\r‘f‘,ah‘Hy,
| that you have a
thante ‘l:o wrifc down
' all the lessons YYou
f learned along the way.
/ Monitor and control
/ project work
/ T‘HS is h re
Consty You
2 Problc,:ffi {Z:k for an
. . ¢ Pr )
Momtormg and deet
Controtllng YOM need 'EO make sure

that you make ONLY

H—/ those thanges Jchlalﬁha;rc
ntegrated change . netessary and will help
y ? your project.

control
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develop the project charter

The “Pevelop Project Charter” process

E . Initiating
. . X . PK'OCCSS gruu])
If you work in a matrixed organization, then your team doesn’t report to you.

They report to functional managers, and might have other work to do. But
when they’re on your project, you're effectively their boss. So how do you make
that happen? Well, you need some sort of authorization, and that’s what the
project charter is for. It says exactly what you’re authorized to do on the project
(like assign work to the team members and use the company’s resources), and

why you’ve been assigned to it. But the charter 1sn’t just important for matrixed This is a list of I
companies. In any kind of company, it’s really important to know who’s in charge, {:hinas that o all of the
and what resources you have available to you when you manage a project. as part ye P:-ce'd {{:;o Create
o)elt.

are Lalled #"ivfrab\l)es These
The teathers contract <liverables.
said that they needed to ‘
9 to Asia and Europe Fo,rw. on_tract _ rgject
$71,500 per person. You'd ' ———

better make sure that
shows up on the tharter.

(where applicable) Statement of Work

_. \

Enterprise ‘ el
Environmental Factors %

Sinte this proj eet will be done at
Aeme Travel, eme’s work ulture
will affect it At Aeme, cvev;/onc
Ls a two—hour lunth everyday, so
%;c sehedule will need to Lake that

inko attount.

Organizational
Process Assets

While he was writing the charter
the CEO looked at lessons learned
from past trips to be sure that
Aeme 90t the best aivline and hotel

attommodations for the teachers’ trip.

Develop Project Charter

foo)
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¢kion methods are ways
hoose whith Y‘ro\')cc{‘;s your
l?m;a:;sworks on. They ve ways
{hat you ean ob\')cc{:'we\y tom .avc )
two ?o{',cwt'\a\ yvo)ctts, and figur

.
ouwk whith one makes sense Yor You

COm\?ah\[ 'l',o J(,akc on.

Project sele

The project mana
gement
Zzstc,m PMIS) is 5 Computer {00
e ;jcp\rz\)'e’d:’ rzanagcrs treate
S) aleulate ¢
thanges that otlur d:ill::‘g aa"d fentel

PV‘OJCC{’S lifc,:ydc.

i"":.°"‘"\a'l:ion

integration management

You might alveady be Lamiliar w:

a PMIS like Mi(,v-lso«c{ Pvié:cf fr
OpenWorkbench,. Don’t wov-\;)y—fhc
€Xam docsn"{: ‘l:CS'l: \/ou on ‘l:hc
details of how use specifie

PM|Ses, You just need to know

what they(ave.

TAf

Develop Project Chal}e/r process

oS
BB

Y

g—

Project Management

Yro):clg ko gpve You Information System
g . her
PM BOK@ :“; Gite of \end Wis ©F ¢
Guide expectise
Project Selection
Project Management M etjh ods
Methodology /t\

r
' E
A
r __,.{f;_;.;j-,jf;:.

¥ A R e

Project Charter ¥

)

We'l take a eloser
look at this one on

fhe next page-
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select the right project

Choose your project with project
selection methods

The Midwestern Teachers’ Association contract wasn’t the only one that Acme
could have taken. They’ve got more work than they can handle right now, and
occasionally they need to turn away a client. That’s where project selection
methods come in handy. If a project is too risky, won’t make enough money, or
1sn’t strategic, or isn’t likely to succeed, then the senior managers at Acme could
choose to pass on it.

But to figure all that out, you need an objective way to compare projects:

Benefit measurement models

are the most common models used to choose between
projects. These models compare projects by figuring
out how much each project benefits the company.
These often involve simple calculations or scoring of
different projects, based on factors like cost, risks, or
even community goodwill. 9‘\

A lot of Companies use murder boards,

gt

selection mc{\:\mzds
ark of the +ools &

i:c:n\qucs for Develop

on\')cd: Chavter

Project

This is also called the comparative
approath because it involves tomparing

'\\,{:hc benefits and featuves of two or

more vr03€¢£5-

meetings wheve People ask a Tof of touah . .
questions to ‘EY\/ to “murder” the Fr°\;3'£ T]ﬁle main C[l{{er ence

between the two

Mathematical models are less types of Project

common than benefit measurement models,
and involve complex mathematical formulas

selection methods is

that attempt to predict the success of a tllat maﬂlemaﬁcal

particular project before you start.

These ave often Don't K
talled constrained. on L worvy, You won't need {o

models try to preJict

success rates using

T do a lot of eompl

- Th omplex math for {h . .
O;L“ljm ‘:i‘”ha,c ‘ zxam—\/ou'il“)'“sf need b kg {Ormulas, while benefit
Levm sometimes, so he names of a few methods.

be veady for it.
Here's a hint: any Lime You
see “programming,” it's usually a

measurement moJeLs

compare them LaseJ on

mathematical model! features anc[ benefits.
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management

Here are a bunch of project selection methods. Try to figure out which ones are benefit
measurement models and which ones are mathematical models.

. Murder boards are meetings where people ask a bunch of questions

about how the project can go wrong, and try and figure out if a project is
really worth doing. Which model is a murder board?

A. Benefit measurement B. Mathematical model

. Linear programming involves predicting a project’s success by

optimizing a formula based on linear constraints.

A. Benefit measurement B. Mathematical model

. Benefit-to-cost ratios compare projects by evaluating the benefit of

the project versus its projected costs.

A. Benefit measurement B. Mathematical model

. Peer review has people within the organization review the candidate

projects and give their opinions on them. The opinions are
compiled and compared.

A. Benefit measurement B. Mathematical model

. Dynamic programming maximizes the present value of a project by

subjecting the investment to known constraints.

A. Benefit measurement B. Mathematical model

—> Answers on page 124.
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project charter up close

A closer look at the project charter

The charter 1
e harer a1ts itthe olznly output of the Develop Project Charter process
makes sense to do the proj ’ .
e kno _ project—that’s what we did wi
thatp ‘ 1]le((::t se(ljectlon rflethods. And we know that it assigns authoritWIth
you can do your job. But what else does a charter have in it? YSO

2\: char{:c.r assigns You the authority to use
ourcées, |||(c Fcoylc on \/ow ‘l:cam, £om\>u+.crs

office equipment, conf
) erent ms— [
You need to get the job :iho:c.mo o the things

Project Charter

Project Description: World vacation in 4 weeks
Agroup of teachers from Minnesota want to take a trip around the world, starting with
Mumbai, India, and ending somewhere in Europe. They have contracted Acme Travel

Agency to make their dream a reality. La\r\r\/ should ha
ve paid

Project Requirements: é/ attention £o this information.
« Trip should be planned to coincide with good weather

« Need to see famous monuments at each point of destination Ds the \w-o\')cc{: charter
. Restaurant recommendations and nightiife information on request offier "’“‘I assigns the PM,
+ Need assistance for missed flights, lost luggage and other issues in transit & ean be written be Love
Assigned Project Manager and Authority Level: ( the PM is even involved:
You have the authority to use dedicated money and resources to accomplish this goal
Summary Milestone Schedule ,Co_"sf‘”?i"fs are any known
June 13-20—Mumbai June 20-23—Hong Kong """Eabons, and assumpt;
June 24-20—Shanghai June 30-July 4—Rome are the things Pions
July 5-8—Barcelona July 9-14—Paris assumi you are
ming to be £
outs rue at the
. . utset of the pro:

External Assumptions and Constraints: PVOJccf.

Project budget cannot exceed $7,500 per person. We are assuming that group rates for
accommodations in all cities will be available.

Business Case:
This project will be a sound investment for Acme. Provided it is planned and executed properly,
we should receive around $700 per person in profit. Theve wi Il be two ,

SIGNED, / signatuves here; s OK
'/ i \wo:)d"t has move

than one svonsor

I . —
CEO, Acme Travel Acme VP of Asia Travel

Chapter 4

Outputs

\lou,rc ‘rca\\\’ making 3
case to Lhe business

fhat one project
dhould be thosen

ay\o"’,\\ (AQ
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management

Take a look at the charter for the teachers’trip, and write down
what you think each of the following sections of a typical project
charter is used for.

Project Description:

Project Requirements:

Assigned Project Manager and Authority Level:

Summary Milestone Schedule:

External Assumptions and Constraints:

Business Case:

85



get some practice

P

Project Description:

The purpose of the project $_/
Project Requirements:
has to make

Assigned Project Manager and Authority Level:

he has to do

Summary Milestone Schedule:

A list of dates that your project
needs fo meet

External Assumptions and Constraints:

Any rules or judgments you're
waking about the project

Business Case:

Why your company has

Pescribes the produet your project <

Who the project manager is and what </

decided to do this project \_

Take a look at the charter for the teachers’trip, and write down
what you think each of the following sections of a typical project
charter is used for.

This is a high—level deseription of the goals
of your project. [t's usually a few sententes
that destribe the project’s main purpose.

stomer,
thing You know that the cu
é{:;,kc\:?d\ir, o sponsor expetts to get
out of the projett should 9o heve.

This is where you're assigned 4o the project. £ it's
known who is going to be the project manager, the name
of that person is noted. Otherwise, You may just have

a department listed that you know the PM will tome
from. This is also wheve any syctixcic dccision—making
Au{thori{:\/ You might need can be deseribed.

These are any dates that your project must
hit in order to be suctessful. This is usually a
very high—level sthedule—you haven't assigncfi
vesourtes or done any planning yet, so theve’s
no way to know an\/{zhing but rca”\/ generic
details when the charter is written.

A date given {:ol ou is only one kind of tonstraint. This
tharter had a 1,500 budget limit per person, which is a
tost ctonstraint. That project also had an assumption about
group rates. When there isn't a definite answer to a evitical
issue, it's often necessary to make assumptions—and \/ou'”
need 1o write those assumptions down so You €an remember
them, or in tase they turn out 4o be false.

This seetion lists the veasons why it makes
sense for Your business £o do this project.
You might note the veturn on investment,
building infrastructure, goodwill with
tlients, or anything else that will help people
understand why this projeet is impor-tant.
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integration management

Two things you’ll see over and over and over...

There are two inputs that you’ll see repeatedly for a bunch of different processes
throughout the rest of the book. Enterprise Environmental Factors arc anything
that you need to know about how your company does business. And Organizational
Process Assets have information about your projects: how people in your company

are supposed to perform them, and how past projects have gone.

En'Eer-prise

Environmental Factors

L

Organizational
Process Assets

g

Can you think of how these would be useful for starting and planning your project?

RANN
QWEWR

Enterprise Environmental Factors tell you about
how your company does business.

There’s a lot of information about your company that will be really
useful to you when you’re planning your project. You need to know
how each of the different departments operates, the market conditions
you’re working in, the company’s overall strategy, any policies you
need to work with, your company’s culture, and all about the people
who work at the company.

One of the Enterprise Environmental Factors you’ll use in the
Integration Management processes is the work authorization
system, which determines how your company assigns work to people
and ensures that tasks are done properly and in the right order.

Organizational Process Assets tell you about how
your company normally runs its projects.

Every company has standards for how to run the projects. There are
guidelines and instructions for managing projects, procedures you
need to follow, categories for various things you need to keep track of,
and templates for all of the various documents that you need to create.
These things are usually stored in some sort of library.

One of the most important organizational process assets is called
lessons learned. At the end of every project, you sit down with the
project team and write down everything you learned about the project.
This includes both positive and negative things. That way, when you
or another project manager in your company plans the next project,
you can take advantage of the lessons you learned on this one.

you are here » 87



no questions

therejare no
b Questions

Dum

Q} I've never had a project charter. Is it really necessary?

A: Yes, definitely. Have you ever been on a project where you
didn't feel like you had enough authority to do your job? The project
charter gives you the authority to manage your project. Every project
should have a charter, and writing the charter is the first thing that
should happen on any project.

Q: Wait a minute! How can | be the one writing the charter,
when it’s what gives me all of my authority and | might not even
be assigned to the project yet?

A: Right, you're not usually going to write a charter. The charter is
usually handed to you. The project sponsor usually writes the charter.
And it's always easy to tell who the project sponsor is: the sponsor is
the person who pays for the project, and comes up with the project’s
overall goals.

Q,: I don’t get some of these terms on the charter. What's a
business case, constraint, or assumption?

A: The business case is a description of what your company

is trying to get out of the project—like how much money you're
planning on making from the project, how it will benefit parts of your
organization, and future business you might gain from the project.

A constraint is any sort of limitation that comes from outside of your
project. For example, you could be required to work within a certain
budget. You might need to work with certain vendors. Or you could
have a contract that requires you to be done by a certain date.

An assumption is a temporary decision that you make to compensate
for information you don’t have yet. Here’s an example: Let's say you
don’'t know whether the teachers prefer to spend the extra money for
a nonstop flight. You need to know this in order to book the tickets,
so you might assume that they want the cheaper fare... but as Larry
learned when he booked the trip in June, some assumptions can be
wrong!

All three of these things need to be in the charter because you should
know them all before you begin the project.

88

Q; I’'m still not clear on who the sponsor is. How’s that
different than the customer?

A: The sponsor is the person (or people) paying for the project.
The customer is the person who uses the product of the project.
Sometimes the customer is the same person as a sponsor. This is
often true in consulting companies. For the teachers’ project, the two
sponsors are the CEO and VP of Asia Travel, and the customers

are the teachers. But it's possible that in another travel agency, the
teachers themselves would be the sponsors. This happens a lot in
contracted work.

For the exam, you'll need to be careful about this. Sometimes you'll
see the word “customer” in a question that’s asking you about the
sponsor. You might even see the word “client’—a word that only
appears in the PMBOK® Guide twice! (It's usually used when you're
talking about procurement.) When you see this, you should assume
that the question is asking you about a consulting situation, where
the sponsor, customer, and client are all the same person. 7

The CEO and VP of Asia Travel ave paying for this
project in the sense that they've providing funding for the
project team at the travel agency and eubting checks 4o
the airlines, hotels, tour groups, ett. The customers are
definitely paying Acme Travel, but they've not paying out
the budget for the specific work that has o be done +o
tomplete the project.

The sponsor of a Project
15 res]oonsil)le for creating
the project charter.

The sponsor of a Project
pays for the Project. The
PM manages the project.



integration management

QBUI.I.ET POINTS: AIMING FOR THE EXAM ——

m The project charter officially sanctions the project. Without a charter, the
77 project cannot begin.

In matvixed m The sponsor is the person (or people) responsible for paying for the project
organizations, Your and is part of all important project decisions.
JJCC:"': docsvj«c' t report m Develop Project Charter is the very first process performed in a project.
chaZ£l:rs;ivctcy°u m  The project chartt_er gives the project manager agthority to do the project .
the au’choﬁ{y Lo but work, anq to assign vyork or takel control of project resources for the duration
them 1o work. of the project. It also gives the project manager authority to spend money and

use other company resources.

m The charter documents project assumptions. An assumption is any decision
that you make temporarily in order to compensate for things that are unknown
about the project.

/} m The project charter does not include details about what will be produced or

The \avo\')cdl thavter how. Instead, it contains the business case, constraints, and assumptions.

shouldn t be J“’; ot m  Two inputs to Develop Project Charter are the contract and the statement of
detailed. ‘(0“; j’;\c work. The contract is what you agreed to do, although not all projects have a
have to vpdate Lime You contract. The statement of work lists all of the deliverables that you and your
i\;;r{;vs:lc:gh_m‘;ablu team need to produce.
'\ .
your projett for it o
stay atturate

ia Teavel
t Aeme, the CEO and VP of Asia
‘{‘ICYC the sponsors. But at another travel
agenty, Frank and Joanne tould just )as
easily sponsor the project, since theyve the

Lus{'meY'S-

When you’re taking the PMP® exam, be
careful when you see a question that
asks you about the customer or client.

it
Wﬂt@l’l 1t' There’s a good chance that the question is
: asking you about a consulting or procurement
situation where the customer or client is also the sponsor.

you are here » 89



preliminary scope statement

Scope: what needs to get PONE

You’re in charge of the project (thanks to the project charter). So
what’s next? You need to figure out what your clients need and write
a preliminary scope statement. Time to talk to the teachers...

We want to go to
Paris, we don't want any
more monsoons, and I hate
overpaying for those expensive
hotels.

ow BSkcd

s what they
wanked, va’c,\\cv.{hav\
making assumv{:\onsv

Th\s ‘E\MC) \f
he Leather

Since this is a preliminary scope
statement, we can just get the big
picture, right? So the teachers want
a frip to Paris, but we'll probably figure out
exactly what restaurants they'll eat at a
little further along.

The preliminary scope
statement is PRELIMINARY.

At this stage, the project hasn’t even
started. Focus on the major details of
the project, and you’ll fill in all the other
stuff’ as you get deeper into the project.
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integration management

The “Pevelop Preliminary Scope Statement” process

. Initiating
. . . Process group
Now that you know what the preliminary scope statement 1s, let’s look at

what it takes to put it together. A lot of this should look familiar—most of

these are the same ir?puts you've a%ready used to develop the project charter. Ary Lime there's a new
The only new input is the charter itself: votess, look heve to see

what protess 9rout it's in

This is the tharter You
developed in the last

. ‘{‘. bc(‘.omcs one O‘(:
hese three nputs ave ﬂ; protess ! .
1;1;;1 \\I the same ?;cs . Project the mpu{‘,s to this protess.
e\o! -
that you used in L€V

Project Charker”

Statement of Work

/i oy
Organizational /f' i’y J'{f fj/ )&

Process Assets
PrOJect Charter b |

Enterprise " 'I

Environmental Factors \

MAf

Develop Preliminary Scope
Statement process
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develop the scope

Develop Preliminary Scope Statement

Te

You saw these sam

Expert Judgment tools in D ¢ three

CVC’OP Pro\)'cc,l:

C}’av‘)

PMpOKe
Guide

Project Management

Methodology Project Management

Information System

So each process has inputs that
you provide, some tools and

techniques to help you work through
the process, and an output, right?

Remember Lhis firom
the last chapter?

Inputs + Tools & Techniques = Output

Tor the exam, what you’ll need to know about any
process are its inputs and outputs, what processes came
before it and after it, and what the tools and techniques
are that help you work through that process.

So, for example, take the preliminary scope statement.
You need to know that it comes after the project charter,
that it contains a preliminary version of the information
that’s in the project scope statement (which you’ll learn
about next chapter), and that it’s created within the
Initiating process group.

be
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integration management

The preliminary scope statement: a closer look
Outputs

The Pre'iminay-y seope

S'l-‘af""Cn'l: is the 0
Ou'l;‘;we 04‘: DCVCIZP NLY

PV'C’iminay- Se
S'(:a'l:emc.\-z OPC

Not all of £his information
will be available before
some projects start—which
means that not all of these
settions will appear on every

yrcliminary stope statement.

) bout :
Don L t*’:‘:;\laa :E ks we'll
memort ot dc{'ﬁ\\ \a{;c\',

tover L™

: wis 1o et 2
S\;)a‘s)':’:%dfac X ‘?N\\a\: e stofe

% \ooks like: T~

Preliminary Scope Statement
Project and product objectives: what business goals need to be met

Product or service requirements and characteristics: this explains what the
results of the project will be

Product acceptance criteria: this is where you and the stakeholders come to an
agreement on what it means for the project to succeed

Project boundaries: explains that certain activities are not part of the project
Project deliverables: the specific products or services that will be produced

Project constraints and assumptions: just like in the charter, any known
limitations to the project and assumptions that need to be made

Initial project organization: an initial idea of how the work will be organized and
assigned

Initial defined risks: a list of potential problems that could affect the project
Schedule milestones: any known dates that the team must commit to

Order of magnitude cost estimate: this is an initial, rough estimate of how much
the project will cost

Project configuration management requirements: the level of change control
needed for the project

Approval requirements: who will give the okay for the project, and what they will
do to verify that the results meet their needs

Eot all preliminafy scope s_tatements have all of the information that's shown here
or the teacher§ trip to Asia, which sections would make sense to fill out? Would .
all of those sections be helpful for this particular project? .

you are here »
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Question Clinic: The “Just-The-Facts-Ma’am” Question

A great way to prepare for the exam is to learn about the different kinds of

Take a litle time out:

é?aP{:e;r:&por this C;:cs‘(:(i’fnfhc
inic. [£'s heve 4o i

brain g break and fsh;l:kyai;::f

somc‘(:hihg di«cfcrent

questions, and then try writing your own. Each of these Question Clinics will look
at a different type of question, and give you practice writing one yourself.

A lot of questions on the exam are pretty
straightforward—but it's the answers to those
questions that can really hang you up. Here, take a look:

27. Which of the following can be found in
the Preliminary Scope Statement?

A. Project Selection Methods
Some answers will clearly be wrong. Project Selection Methods
is one of the tools and techniques from Develop Pro\)cc{:
Charter.

B. Project Management Methodology

Some answers ave a little mislcading! This is part of the
Develop P\rclimina\r\/ Seope Statement protess—but it's from
the tools and tethniques, not a part of the Preliminary
Seope Statement itself.

C. Authorization for the project manager

This is somc{hing \/ou'" £ind in the Charter, not the
Preliminary Seope Statement

D. Schedule Milestones
Heve's the vight answer. Milestones should be intluded

as pavt of the Preliminary Seope Statement.

When you see a "Just-The-Facts-Ma'am”
question, read the question really carefully!
If you don't, it's easy for a wrong answer to
look right.
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Fill in the blanks to come up with your own “Just-The-Facts-Ma’am” question.

You are managing a , project. You are using
(an fndusfry)
and n
(an jput) (an Tpup)
to create a . What process are you performing?
(@n oufpur)
A.
(the mme ol the wreng process)
B.
(the mame o {he tight Process)
C' 1 1 1
(@ made-Up Process {haf SeUnds e a eal Troeess)
D.

(he mame of  foe] and fechriue from fhe Hght Trocess)

-

|

Lavies anv (ENTLEMEN,

We Now RefurN You
To CHap#er Fowr
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build your plan

Plan your project!

Planning the project is when you really take control. You write a plan that says exactly Planning
how you’re going to handle everything that goes on in the project. The Develop process group
Project Management Plan process is where you organize all of the information
about your project into one place, so everyone knows exactly what needs to happen )
when they do the project work—no matter what their jobs are. This is wheve o r
the work authorization
This \\5{',5 al o£ the system, w\'\.léhl is one -
evables for your our tompany's Enterprise
dc\NCY' Y to
YYO\')C(,{: Envivonmental Factors.
Project
This input vepresents knowlcdge
how Your tompany does project
0 L"ha"ascmc,,{ in general, and how
; ey implement all of £
h ] '] . ’ € Protesses
Statement of Work — llill ;.-4 t -’ g {':'; tht P/lﬂBOK@ Quide. You need
Organizational -.‘ -§ ¥ now this betause Your Project

\

\ Process Assets
Enterprise apply that 4o Your project.
|npUtS / Environmental Factors )

|I ‘ 1 [ Management Plan says how you'll

PMeOKe

Guide

"

Project Management Processes

MAf

Develop Project Management Plan

oS
QO
Expert Judgment

Onte agaw
et sam

e PM 0K

o ) Guide

Projet

Project Management Proi
ject Management
Methodology Information System
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integration management

The project management plan lets you plan ahead for problewms

The Planning process group is where you figure out how you’re going to do the
project—because you need to come up with a plan before you bring the team in
to do the work. This is where you think about everything that will happen on your
project, and try to plot a course to completing it with as few errors as possible.

Outputs

And 1t’s where you figure out how you’ll handle changes—because every project has
plenty of problems, but not all of those problems mean that you need to change
course. If you plan well, your project will make only the right changes.

] . 0 \\C ro. Cct
The project management plan is a collection of other plans Tmanﬁgcim
The project management plan is a single document, but it’s broken into a bunch of pieces \’\3" is {Z:E :;Z
called subsidiary plans. There’s one subsidiary plan for each of most of the knowledge Ou‘t\”“t Prol etk
areas: scope management, time management, cost management, quality DC“C\"Y evxjf),
management, human resource management, communications management, Ma“ascmuss-
risk management, and procurement. Plan pro

The Project mang

°‘F doe
subsid s Gotuments ¢alleq
L kno\«:’cjgz Ety:la 2‘3‘2}" dedicated 4, ,
. m n
s YWJ\T?\,::E&\RQ:'\:S “ld babten relsteg 4, Jy H:::afhaﬁ
plan is 3 .

for Yvo\)\c"«s, and having
the '\v\{:o\rma{\ovx you need k
covrett those ‘?YO\J\CMS when

Communitations Mahagcmcn{:
fhey ottur:

is another khowlcdgc area.
In that plan, we've 9ot
important numbers for the
: < _ trip, like the US. Embassy..
and we ¢an help Frank get

. tM 2 Pl hIS FaSSFor{: VCFIaCed.
£ Projec anagement Plan
| You take over 3 Wo"):d‘, that's J 9

alveady wnder way, but theve isnt

a ?ro\')ct.{ manag,Cmcn{: plan or.

s out of date, the Livst thing

you need to do is get a curvent, There's a sub—plan Cor Risk

acturate plan written up. Managemen L We uscd’ £ when
we took out traveler's insurante
for the teathers trip. That
means if bags or tash ave
stolen, we'll have a plan for
dealing with it
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the plan contains other plans

Isn't a project plan just something T
get out of Microsoft Project?

No. The project management
plan is not the same thing as a
project schedule.

You’ll use a tool like Microsoft Project
when you’re doing Time Management

to build the project schedule. (It’s also
useful for other knowledge areas as well.)
But you’ll use your project management
plan as a guide to help you develop that
schedule. It will tell you what tools to use
when you develop it, and how changes will
be handled.

Don’t worry about memorizing all of
the subsidiary plans.

Relax You're going to learn about all of the

: knowledge areas throughout the book, so
: don’t worry about memorizing all of these subsidiary plans
right now. Just know that the project management plan has
plans within it that map to each of the knowledge areas.
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A quick look at all those subsidiary plans

You’ll be learning about each of the knowledge areas throughout this
book, and you’ll learn all about the subsidiary plan that goes with each
area. But let’s take a quick look at what each subsidiary plan focuses on.

Project Management Plan—Subsidiary Plans

The project scope management plan describes how scope changes are handled—like what to do
when someone needs to add or remove a feature to a service or product your project produces.

The schedule management plan shows you how to deal with changes to the schedule, like updated
deadlines or milestones.

The cost management plan tells you how you'll create the budget, and what to do when your project
runs into money problems.

The quality management plan deals with problems that could arise when a product doesn't live up to
the customer or client’s standards.

You use the staffing management plan to deal with changes in your staff, and to identify and handle
any additional staffing needs and constraints you might have in your specific project.

The communications management plan lists all of the ways that you communicate with your project's
team, stakeholders, sponsors, and important contacts related to the project.

The risk management plan is about detailing all the bad things that might happen and coming up with
a plan to address each risk when and if it occurs.

The procurement management plan focuses on dealing with vendors outside of your company.

The project management plan is the core of Integration
Management. It’s your main tool for running a project,

management
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which plan do you use?

Below is a whole crop of problems that the teachers are running into. Write down which subsidiary
\ . plan you'd look in to get some help. If you're not sure, just reread the descriptions of each
EiQRClse subsidiary plan on the last page, and take your best guess.

1. The teachers want to go Bali, but Acme Travel doesn’t book flights there so you
need to subcontract one leg of the travel to another travel agency.

2. The teachers are having so much fun that they want to stay at a better hotel. They
tell you to increase their budget by 15% to do that.

3. Just as you're about to mail off the teachers’ tickets, you notice they've been
printed incorrectly.

4. The teachers might run into more bad weather, and you’ve got to figure out what
contingencies you can put into place if that happens.

5. The teachers are concerned that they won’t be able to get in touch with you when
they’re away.

6. One of the teachers realizes that he needs to come back earlier, and you want to
make sure the budget reflects his lessened costs.

7. You find out that you need to get the tickets out earlier than expected, because the
teachers’ contract requires that all trips be preapproved by the superintendent of
their school district.

——— Answers on page 125.
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therejare no
b Questions

Dum

Q; How far should | go when trying to anticipate every
possible problem and list it in the project management plan?

A: It's really important to think about everything that could go
wrong on your project, so that you can have plans for what to do
when problems crop up. An unexpected change can sometimes
derail a project, and doing some planning up front can keep
issues like that to a minimum. Planning can help you avoid
problems in the first place, which is a lot better for everyone than
reacting to them when they happen. So think of everything you
can; the extra time you spend planning could be what keeps your
project a success.

Q,: Does the project manager create the project
management plan all by himself?

A: No, it should be a group effort between the PM and the
stakeholders. Everyone on the project team and all of the
stakeholders need to agree that the plan is acceptable.

QBULLET POINTS: AIMING FOR THE EXAM —

m  Remember that the project management plan is formal—which means
that it's written down and distributed to your team.

m You may get a question on the exam that asks what to do when
you encounter a change. You always begin dealing with change by
consulting the project management plan.

m The work authorization system is a part of your company’s Enterprise
Environmental Factors, and it's generally part of any change control
system. It defines how work is assigned to people.

management

Q; What about things that | don’t think about? And
sometimes, | know there could be problems in a certain area,
but I'm not sure what they’ll be until the project gets going.

A: You're never going to think of everything that could go
wrong. To help keep your plan flexible, you should add an Open
Issues section to the plan. You can write down any open issues
or concerns in this section, and deal with them as they come
up down the line. However, you have to have all your project
requirements complete before starting the project—you should
never have any requirements in your Open Issues section.

Q: I still don’t get what Enterprise Environmental
Factors are.

A: Your company’s Enterprise Environmental Factors are

all of the information you have about its policies, processes,
departments and people. You need to know how your company
does business in order to do a project. For example, you need to
know about the different departments in your company if you're
managing a project that will be used by people in them.
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projects make deliverables

The Direct and Manage Execution process

Executing
. . . Process
Once you have a project management plan, your project is ready to group
begin. And as the project unfolds, it’s your job to direct and manage each
activity on the project, every step of the way. That’s what happens in the

Direct and Manage Execution process: you simply follow the plan
you’ve put together and handle any problems that come up.

These ave ackually four separate inputs, but

hey've basically all aﬂﬂrovcd thanges that You now
V tc:zrfp m:kc. Z‘/c'll £3lk more about them shortly-

K Thc Proj .t
—— . JCC mang eme ,l: '
é— '-_'l-._-‘- Is 'éhc MOS‘E imFor‘tsan{: yi‘h ch
S it tells your ¢ put
£ buil Your team what +
Approved Change Project Management Plan w"' d, "0“'/ to build it, ang
Request, or Defect €n You're set o delivey

Repair, Preventative, Your produet.
or Corrective Action

T Direct & Manage Execution
=y i
C 1N The bl d b
Should be tamilig now.
ol " Y now

.. This is(:a bv':-h
of differen
.r-: PMBOKe outputs lumped
l ’ Guide '| together: we'l
: 4alk about them
Pr°J:n°tt:¥'ad"a:geme"t Project Management in a touple
ethodology Information System of pages.
—
————
—

Implemented Change
Request, or Defect
Repair, Preventative,
or Corrective Action

Work Performance
Information
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integration management

The project team creates deliverables

The work you’re doing on the teachers’ project creates lots of things: airline
reservations, hotel reservations, invoices, defect reports, and customer comments (to
name a few). These things are all your deliverables, and they are one of the two
outputs of the Direct and Manage Execution process.

The other output is work performance information, and that’s what we call

the reports Acme’s running on the project. These reports track how many negative
versus positive customer comments the project gets, and how well the project is doing
at meeting its cost estimates. In fact, a project manager should figure out a way to
measure how well the processes from each knowledge area are being performed.

v iob is to divect the work, but
\\/{:: n\icd 4 do more than deliver the
vesults. You also need to keep track
of how well your team performed—and

that's what the work ?CY‘CO\”M&Y\CC
in‘(:orma{:ion ou{?u{: is about. x

/ Work Performance
Information

Project Management Plan Direct and Manage
Execution process

Sinee You ereate the . 2

project 7
.vh:?hagcmcn‘(: plan dwring ihc Frojccf Deliverables
it's actually a deliverable itself”

R
owever, it’s 3 special case, since it

. o o) ett jl
still requires You to use chansc tontrol A“\I e \Iowc{-\,?h\n‘?b in the

tes som » .
when you need to update or thange it. YY\‘:fu’c:\ﬁ' “something is 3

deliverable of your project

You create work Performance information lay measuring how well
the processes from each lmowlec[ge area are Leing Performec[.
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dealing defects

Executing the project includes repairing defects

The Direct and Manage E).(CCl.ltiOH process has a bunch of .inputs and out.putsf.but Ay Lime you have to tovrett
most of them have to do with implementing changes, repairs, and corrective action. If 3 mistake or make a vepair n
, . , . . . al
there’s a defect repair that’s been approved, this is where it happens. Once the 1s 3 deliverable, \,ou'v . ‘(:"“"5 P

repaired, the result is an implemented defect repair. The same is true for changes defect.

and corrective actions; once they’re approved, they become process inputs, and then

they can be implemented and become process outputs.

The three components of the Direct Deliverables ave anything
and Manage Execution process: you produce in the course o

doing Your ?ro)cd: activities.

. Use the plan to create deliverables <—
2. Repair defects in deliverables < [ @ity Managenent o,

Yoduses on tatehing defects s
3. Make approved changes and 3¢ Soom 30 sy T ther
corrections to de]iverah]es

Peliverables include everything that you and your The Direct and
team produce for the project Mana ge Execution
The word deliverable is pretty self-explanatory. It means .

anything that your project delivers. The deliverables for your process 18 Wl‘ere

project include all of the products or services that you and your
team are performing for the client, customer, or sponsor.

yOU anJ yOUI'

But deliverables include more than that. They also include every
single document, plan, schedule, budget, blueprint, and anything
else that gets made along the way... including all of the project
management documents that you put together. e

team actually

does the project
work to ProJuce

the deliverables.

iy
Deliverables
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Somc{jmcs
somc{')\'mg

3 defect in @
deliverable is

Jgo make to
the ?\ah‘

— dgaharpen your pencil
. \- Here’s a list of things produced by some typical projects. Some of them

that looks like 5. The construction crew worked 46 hours of overtime in March.
at loo

veally @ £ha3€6 The construction crew built the six houses required by the plan.
.{.)\a-t \lou hCCd

management

are deliverables, and others are work performance information produced
by running reports. There's also a list of changes, some of which affect
the project management plan, and some of which just affect the project
deliverables. It's up to you to figure out which is which.

1. The software project team builds software.

[ ] Deliverable [] Work performance information

2. A builder hangs a door.
[ ] Deliverable [ ] Work performance information

3. A wedding photographer sends the photo proofs to the client.

[ ] Deliverable [ ] Work performance information

4. The cable repair technicians takes an average of four hours per job.

[ ] Deliverable [] Work performance information
[ ] Deliverable [] Work performance information

[ ] Deliverable [] Work performance information

7. A software test team finds bugs in the software.
|:| Defect in deliverable |:| Change to project management plan
8. A bride asks the photographer to stop asking her mother for permission to make changes.

|:| Defect in deliverable |:| Change to project management plan

9. A construction crew used the wrong kind of lumber in a house.

Answers on page 126.

|:| Defect in deliverable |:| Change to project management plan

10. A photographer’s prints are grainy.

|:| Defect in deliverable |:| Change to project management plan
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handling problems

Eventually, things WILL go wrong...

Even if you work through all the processes you've seen so far, things
can still go wrong on your project. In fact, the teachers are already
letting you know about some issues they’re having:

This sucks... they
lost Frank's luggage,

and I got my wallet
stolen!

I can't find my passport.

What am I going to do?

.. but if you keep an eye out for problems, you can stay on top of thewm!

You called just in
timel We've run into

some serious problems.
You can help us, right?

[t's a good thing you've .
been v?oni{:ovlng the Yro{t‘c.

Otherwise Yyou m35h£ ot
have found out about their

problems in Yime to help-

>
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integration management

m Executing

/o Direct and manage \
1 project execution

Sometimes you need fo change your plans

Take a minute and flip back to page 79. Notice how there’s a loop between the
Executing and the Monitoring & Controlling processes? That’s because when |
your team is executing the plan and working on the deliverables, you need to keep I
a constant lookout for any potential problems. That’s what the Monitor and !
Control Project Work process is for. When you find a problem, you can’t just |\
make a change... because what if it’s too expensive, or will take too long? You \
need to look at how it affects the triple constraint—time, cost, scope, and how they \ N ,’
impact quality—and figure out if it’s worth making the change. That’s what you

e
i Manitori'ng and
do in the Integrated Change Control process. Controlling
V.*lggrated change

Monitor and control
project work

control

The Monitor and Conttro] Losp Up Close

g o

You start with
information about

how the work is bein
9 Once the g

changes and performed.

repairs are )

cpraved. you

send them back

to the team

to put them in

place.

Integrated
Change Control Monitor
and Control

A thange tontrol board (CCB) is a PrOjeCt Work

group of Peoylc——usuau‘j intluding the
s‘vonsov—ﬂ\a{: approves or rc)cé{s

thanaes. Any time a thange goes

{:hroegh lnjlg\ra’ccd Change Con’cr?l, e
the CCB detides whether or not i

should be made. When they approve

the ¢thange, You send it on to the

team to im?ltmthh

Next you figure out
any changes that
have to be made to
the plans, and repairs
that have to be made
to the deliverables.

doina.

Heve, You let
stakeholders know about
the thanges, and make
sure everyone is in the

,ooF with what you'y-c
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monitoring and controlling

L . .
Look for changes and deal with them & Conall
g
PK‘OCQSS gruuP
You need to stay on top of any possible changes that happen throughout your

project, and that’s what the Monitor and Control Project Work process is for.
Usually the work is progressing just fine. But sometimes you find out that you need
to change something, and that’s when you use the Integrated Change Control
process to see if the change 1s worth the impact it will have on your project.

This is the onl\/ in\?u{:
[\ \/ou haVCn'{: seen
before. You need +o
—_— look at any thange

<«  a —_— vequest that was
) | A — V‘C\)CC'&Cd bC‘FOY‘C, ‘{‘p
Work Perf Project Management Plan make sure the veasons
ork Performance .
R ted Ch ieetina
Information ejecte ange for rejecting it are

Requests still valid.

Ealuly

Monitor and Co_ntrol Project Work

(i,

Te

Expert Judgment

T PMpOK®
Guide

Project Management
Methodology

Project Managément
Information System

=7 Earned value management

This is the onl\/ new +ool

for this protess. [t's a

way of measuring how well —

our ?ro\')c.:{; is ?cr‘(:orming = e

We'll take a .vcall\/ closc7 _ o= Recommended

look at this in chapter |- b, — Corrective &

TEa [— Preventive Actions

we'll £ake a closer P Recommended
look at these outputs Defect Repair
in 3 minute- Requested Changes

108 Chapter 4



integration management

Make only the changes that are right for your project

The Monitor and Control Project Work process is where you Monitorin
find the changes that you may want to make. The Integrated ' ﬁrggﬁst:;lrléﬁ‘}",
Change Control process is where you decide whether or not to
make them. But you’re not the one actually making that decision
— a big part of Integrated Change Control is that you need to get
your changes approved by the Change Control Board.

-,

Project Manag:ement Plan

Deliverables

Ealuly

Integrated éhange Control

Expert Judgment

PMBOK® |
}ric outputs from Guide
ntegrated 2
COn‘Erol alsoci:in?; Project Management Project Management
updates 4o th ‘ Methodology Inf ion S
e project nformation System
management plan and

the projeet
\)c stope
S'EG'ECMCn{, F

‘-’

L))

———

Approved & Validated

—
After Integrated Change e, —_ Defect Repair
Control, we go back to the E Approve;?ejected
Direct & Manage Project —_— Change Requests
Execution process to put the Approved

approved changes in place COf"?Ctive &
Preventive Actions
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changes defects

Changes, defects, and corrections

You've already seen how a project can change as it goes along. When the teachers
asked for their hotel to be upgraded, you took the request through the change
control process at Acme, and when the change control board approved the
change, you directed the agents to make the booking for the group.

But sometimes, things go wrong with what you intended to have happen in the
first place. When your quality department told you that you had booked the
teachers on the flight to Rome without putting them in the same row, you quickly
fixed the reservation. But you intended the teachers to sit together in the first place,
so that’s not a change, its a defect.

In the process, you realized that your team wasn’t reading your documentation
carefully, which is why they screwed up the airline reservations. To fix the way
your team is working, you need to take corrective action. That’s when you need
to change the way you’re doing the work on your project. Got all that?

Whoa... repairing defects, making
changes, and taking corrective

action all sound like the same thing
to me.

If you’re finding that your team isn’t reading all your

corrective action, and involves changing what you do

Defects relate to what you produce, and

plans, then you’ve got to change the way they work. That’s

When the team

1S repairing

Jefects to

Jeliveral)les,
t]ney sl_lu need
to go tlu*ougln

change control.

a change to what you were producing—you always meant to

book the ticket, but you found a mistake. But the change still

needs to go through change control, because the team should

only repair the defects that make sense to fix. (There may be < ~_

defects that are acceptable but that would be too expensive to C°”‘cc~é,
repair.) With ho ow
rathe, 4 tha

a‘fually

and how you do it, not what your project creates. Corrective

actions and preventive actions both need to go through change

control—that’s what turns them from recommended

actions into approved ones.

110

corrective actions relate to how you work. A defect velates to
When the trip you planned doesn’t include one teacher’s & 3 Y-ob\tm with your
ticket, you’ve found a defect. The service you were supposed wor\( Yto/duﬂ:"“\‘a

to produce had a problem. But fixing the reservations wasn’t your \wo\)cc{ Yrodut,csv

ve ac'élom d
)’ou Work eal
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integration management

How the processes interact with each other

While monitoring the teachers’ trip, you notice that they all ask for nonsmoking rooms
every time they check into a hotel. But some hotels don’t have enough nonsmoking rooms
available, and the teachers aren’t too thrilled about that.

After talking it over with the teachers it’s clear that it’s worth splitting up the group over
multiple hotels to make sure they all are in non-smoking rooms—and some hotels are
more expensive than you’d planned. The cost change will put you over budget, so the cost
management plan needs to be updated. Time to take the request to change control:

Heve's where you
notite 3 ?roblc"h

Monitor
and Control
Project Work

—

| the Integrated Change Control
protess says it's OK to g0 ahead, you
make the thange. The im?or{‘,&n{:
£hing to vemember is that the .
thange vequests come from Monitor
and Con{'xol Pro\')cc{: Wovk, but ave
achuall\/ made during Dirct{: and
Manage Execution.

Direct and Manage
Execution

Make the change!

/ Approvel

Co You write down exattly
what that change should be

\/ou use the Chan
ge Control
and send it to fhe CCB

System to evaluate the
mevits of Lhe requested
changc and detide 4o
approve or veject it.

—

ﬁ

b Integrated

R Change Control
Change Request

T was dying in those
smoky rooms; it's well
worth the extra cost.

you are here »
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change control system

Control your changes; use chanae control

There's a beautiful hotel across
the street, and we want to transfer.
Increase the budget by 15%, and
book us there.

Project Management Plan

Your project management
Flah should detail how You
deal with changes that

happen during Your P\ro\)c{;{;.

Clnange control is

Any time you need to make a change to your plan, you need to .
start with a change request. Thif isa éocurlilent Zhat either how y ou Jeal Wltll
you or the person making the change needs to create. Any Clla nges 1o our 1,,0' ect
change to your project needs to be documented so you can g y P ]
figure out what needs to be done. Once you have a change
regquest, that then kicks off your project’sy set of change cintrol management Plan‘
procedures.
This means You need to
wite down excetly 3 ) change control
The key here is PROCEDURE— needs J°° be Cha’fﬁc‘i alvl\dd g
changc tontrol is about how Your ‘7“{" it in somc{‘)\m@ria {_’;c system is tlle set 0{
tompany handles thanges. You may a "‘WP” 2 Z
use 3 tomputer s\/s{xm to monitor a form tha you Jcnh ou g PI'OCEC[UI"CS tll at le t you
and doéumcn{; ﬁ"\aV\sCS, bu‘{; 'H\&‘{',IS to send 3 C\'\angt \roud
Just one part of your change ehange contrel make those changes n
¢ontrol S\/S‘{‘,Cm,

an organizeJ way.
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integration management

This is Aeme’s thange tontrol system.
[t's specifie to their company, but 'f{:
tontains all of the steps youd see in a
{:\/yical thange control S\/s{:cm.

4 Acme Travel Change Control System
The fivst thing you do with
any thange is to tonsult the

proper managcmcv\'{i ?lah

Next, You dotument +
| 5 YYou dotum he change,
\ !I / i}abg{: it o the board 'l:hafhg:cizz‘:
_ \ - e thange will be implemented.
=t /

Cost Management —

Plan T

/ \ . ’
The teathers want 4o Change Request m

intrease their budgcf, so

You look at theiy 4 Agenc
management plan. “ Changel: g y :

/ Control Board

board (CCB) s
COV\JC(O\C :\\: (,onS\d‘Y

oval- N°{" every

Not every thande gets
a?Yrovcd, bu{: {',HS
one did—and now the
project management
plan can be updated.

A chanoe
a grovf of \7°°\7\

Approval thange ton

Thanks! We love the
new place. The views
are magnifique!

Project Management Plan

At Aeme, the ?lan is u?da{:cd using / _ﬁ-—
the configuration management Project Management

s’cf::k':'a“:l ‘:}ri:f ct\zi;ylg et Information System
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preventive corrective

Preventing or correcting problems

When you monitor your project, you might be checking the actual
time 1t’s taking you to do scheduled work versus the amount of time
you planned, or you might be gathering information on the number
of defects you have found versus the number you expected. In both
cases, it’s possible that you might find problems. If you do, you have

to change the way you do your work and keep your project from being
dragged down. When you make a course change on your project,
that’s taking corrective action.

It’s also possible that you might see problems that are going to occur When people prediet problems on
even though they haven’t happened yet. If you do, you will want to k projects before they happen, it's
take preventive action, or steps that you take to avoid talled a forecast A forecast can be
potential problems. a 90od reason to make a thange ool

In both corrective and preventive action, you always need to submit
your proposed change and put it through the Integrated Change
Control process- and only if it is approved will you implement it. If
your recommended action makes it through, you need to change the
plan and any of your baselines to include it.

Here is a list of actions that are recommended by a project manager. Which are preventive and
which are corrective?

EieaqiSe

1. A software project is running late, so a software project manager looks to find slack time and
reassign resources to get things done more quickly.

[ ] Preventive action [ ] Corrective action

2. A caterer notices that the crudités are all gone and assigns a chef to make more.

[ ] Preventive action [ ] Corrective action

3. A photographer brings an extra camera body to a shoot, in case one breaks down.

[ ] Preventive action [ ] Corrective action

4. A consulting company assigns extra resources to a project to compensate for possible attrition.

[ ] Preventive action [ ] Corrective action

— Answers on page 124.
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Q: Sometimes my team members
come to me and tell me that the project
could have problems later. What do | do
with that?

A: For some project managers, it seems
natural to dismiss these “negative Nellies”
who seem concerned with problems that
could go wrong in the future. But this is one
of the best ways you can satisfy

your stakeholders.

When someone makes an estimate or
prediction of a future condition that could
lead to trouble, it's called a forecast, and
that's very valuable information. You
should distribute it along with your work
performance information, and try to think of
ways to avoid the problem—which is what
preventive action is all about.

A big part of your job as a project manager
is to figure out how to prevent changes.
This might seem a little weird—how can
you prevent changes before the project is
implemented? One way to do this is plan as
well as possible, because a lot of changes
happen because of a lack of planning.

But it also means talking to stakeholders
throughout the project and keeping an

eye out for potential problems. When you
take the PMP exam, if you see the phrase
“Influencing factors that cause change,”
this is what it’s referring to.

Q} Who approves changes?

A: Usually there’s a change control
board (CCB) that approves changes. That's
a group of people, most often including the

therejare no
Dumb Questions

stakeholders and sponsor, who look at the
benefits of a change and figure out if it's
worth the cost. If there’s a CCB, your change
control system will include a procedure that
mentions it. But not every company has a
CCB, and there is no requirement in the
PMBOK® Guide that you have one.

Q: What if there’s a problem outside
my project, and I'm not sure that it affects
me?

A: You should still consider its potential
impact when you're monitoring your project’s
work. It's important that you're always on the
lookout for potential problems. If you're not
sure whether something could impact your
project, it's your responsibility as a project
manager to bring it to the attention of your
stakeholders. And if you can make a change
on your own that doesn’t impact scope, cost,
schedule, or quality, then it's completely
within your rights as a project manager
to do it.

Q: Once a change is approved, what
do | do with it?

A: You change your project management
plan to incorporate the change. This can
mean that you create a new baseline with
the new project management plan. For
example, say you forgot to add a stakeholder
to the change control board, so your project
plan now describes the wrong process for
making changes. You'll need to fix that, and
you'll need to go through change control to
do it.

management

Q,: What about changes that don’t
affect schedule, cost, scope or quality?

- If you evaluate the impact of a change
and find that it won’t have an impact on the
project’s triple constraint, then you can make
the change without going through change
control. Sometimes you need to change
resources or move tasks around, and you
can make those changes without affecting
the bottom line or the end product. In these
cases, change control wastes time and
resources, rather than helping your project.

You always have
the authority to
make c]nanges to
your project if
t]uey don't affect
cost, sc]meJule,

or c[uality.
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close the project

. . ;i Closing
Finish the work, close the project !:5 et

‘ gruup

You can’t finish the project until you get paid! Most projects start
proj you get p proj

with contracts, and when they do you need to make sure the terms The most lmporta.nt Ol_lt
are met. Acme signed a contract with the Midwestern Teachers’ of the Close Project is
Association when the project started, and now it’s time to make sure the final product that you
all of the parts of that contract are met. And that’s part of what you deliver to the customer!

do in the Close Project process. But an even more important part
of this process is that you create the lessons learned and add them
to your company’s Organizational Process Assets. That way you and

You’ll also create an
administrative closure

other project managers can learn from the project in the future. The procedure and a contra_‘:t
inputs to the Close Project process include the project management closure procedure that list
plan, organizational process assets, enterprise environmental factors, out all of the steps you’ll
work performance information, and deliverables, along with any need to close the project
contract you have for the work (if there is one). And you use the same
familiar tools and techniques you’ve seen all chapter: project You learn a lot of information over the tourse
management methodology, the PMIS, and expert judgment. of the proje ¢t, and You need +o save it so Future
Outputs f Pro\')cc{‘, managers an learn from it. That's what
the organizational protess assets ave for.

You've seen the Organizational Process Assets input a bunch of times now. But where does
it really come from? It turns out that it comes from other project managers just like you.

Every time a project is closed, you update those assets so that you can use them later. And
new project managers will be able to learn from everything that's happened on your project.

This is every piece of

During the teathers — — aper or com?u{:cr file

trip you eollected RN — —_— £/ Yo“: made along the way
ion that showed ——— — Y - 1. ies

doLMMCV\‘{Da'{'JOV\ a ' g — rcscv‘Va‘bOV‘S) itinevavies,

H‘c\/ a{‘{-’ua"\’ theked into N DuRrs copies of tickets, notes,

every hotel along the way: e S oke.

This proves You delivered Project Closure Project Files

everything in the stope. Documents

This is a written
dotument that shows the
sponsors and stakeholders

\/‘ These are the lessons
learned, so that future

— T P\ro\)cd:s tan {:akc
) rganizational h

aSY'CC 'H\a‘{‘, \/ou ve dOhC grog:ess:ssetls — advan{:aac O‘F 'H'\Cm, Th|5

what You said You would. - Comes ‘From the wovrk
—
= L Pcrlcormam‘,c ih‘pov'ma{‘,ion
— that You and Your team

Formal Acceptance Historical Saﬂ‘t"td throughout the
Documentation Information Project.
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You don’t have to go home, but you can’t stay here

The teachers have gone through their entire itinerary. They’re
now on their way to Paris, which is the final leg of their tour.
They’ve had a great time, and now it’s time for you to finish up.

j ’ : Lessons learned ave Finished
e ot ot b vl gt e 1o in Close Protess, bu written

process is all about. You want other travel agents at Acme to 4_\_/ down throuah out the entive
learn from anything new you've discovered. Remember how you pro\')cc{:. And it's not \')us{: by
had to scramble with the nonsmoking room request? Maybe khe proje ¢t manager — the
your friends at Acme can learn from that, and ask new clients up whole £eam writes down lessons
front what they want! That’s why you write down your lessons leavned.

learned, and that’s a big part of closing the project.

You always need to ¢lose o
ut th \
and write down lessons lea  Prject

rned, even
when the projeet terminates early—like

if a elient pulled the Plug on the project.

An\/onc who taves about

the Vro)cd{ goifsﬁ‘f‘ﬂl o
;ﬁ:cdsc‘“‘ t’: satisficd ¥ \sing the Adwinistrative Closure Procedure
e vresults.

Administrative closure is about doing everything that Acme needs )
you to do in order to end the project. f

The whole point of the project is that you need to deliver what
you promised. By making sure that you delivered everything you
said you would, you made sure that all of the stakeholders were
satisfied. Once that happens, your project can finish.

Close
Project

- @wam«
Pawew

Think about a major project you've heard of that did not end well, like one
that was shut down before the work was done. What lessons could have
been learned from that project?

How can the project manager use the Close Project process to make sure
that something good comes out of early termination?
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so what it means!

So why INTEGRATION management?

The Integration Management knowledge area has all of the processes that
you do in your day-to-day work as a project manager. So why are they called
“Integrated Management” processes? Because when your team is estimating
how long it will take to do the work, they may need information or to consult
with experts elsewhere in your company, and it’s your job to get that for them.

And when they need to work with consultants, your job is to procure the
services for the team. And you need to plan for all of it at the beginning—
which is when you integrate all of these things together into a single plan.
It’s your job to make sure that every one of the 44 processes in the PMBOK®
Guide is addressed in the plan, even if you’re not going to use it (like if you
don’t need contractors, you won’t use Procurement processes).

T get itl When I'm putting
together my project management
plan, I need to look at every
single process and figure out how
it's integrated into my project.
So that's what “"Integration
Management” means.

What else is there?

Integration
Management
means malcing
sure that all of
the processes
work togetlter
seamlessly to
make your
Project successful,

Hubh... It seems like we covered the whole project, right? You got authorized to do
the work, you planned the project, you executed it, you corrected problems along

the way, and you closed it out. Isn’t that everything?

Well, of course not! There’s a whole lot more planning that you have to do, and
many skills that you need to have. Luckily, we’ve got the PMBOK® Guide to help
us figure out exactly what we need to know to manage projects effectivel
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integration management

Project Integration Management Magnets

These inputs, outputs and processes are all scrambled up on the fridge.
Can you reconstruct them so that they work?

Initiating Planning Executing Monitoring and Controlling Closing

INPUTS / OUTPUTS Tools

Develop Preliminary
Scope Statement

Work Performance
Information

Direct and )
Manage Execution

Project Management
Information System

organizational
process Assets

Expert Judgment
Project ‘ Earned value Technique '
Management

Processes

Approved
COrrectiVe
Action

Develop
Project

Close
Project

Charter

Develop Project
Management Plan

Mon?tor and Control
Project Work

Integrated
Change Control
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get some practice

Project Integration Management Magnets Solution

These inputs, outputs and processes are all scrambled up on the fridge.
Can you reconstruct them so that they work?

Initiating Planning Executing Monitoring and Controlling Closing

Develop Project

Integrated
Management Plan

Change Control

Develop
Project
Charter

Close
Project

pirect and
Manage Execution

Develop Preliminary
Scope Statement

Mon?tor and Control
Project Work

INPUTS / OUTPUTS Tools

organizational
process Assets

Work Performance
Information

l Earned value Technique '
s —~Expert Judgment

Management
Processes

Approved
C°rrective
Action

Project Management
Information System

120 Chapter 4



integration management

Integration Managewment kept your project on
track, and the teachers safisfied

By using all of the Integration Management processes, you kept the
project on track. You handled all of the problems that came up, made
some important changes in the process, and the teachers got to all of their
destinations on time and on budget.

Thanks so much! We had a
great trip, and we'll definitely
be using Acme again next year.

Ah, mon dieu! Quel projet
magnifique! Hey, Joanne's
right.. Acme really did us
right on this trip.
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satisfied

Integrationcross

Take some time to sit back and give your right brain
something to do. It’s your standard crossword; all of
the solution words are from this chapter.

ANEEEEEEEN
ANEEEEEEEENE;
Illlll

Across
1. The things your project produces.

3. Atemporary decision you make to compensate for
information you don’t know.

5. Fixing problems that have already happened is called
action.

7. The Project Management Plan is a collection of
plans.

8. Work culture and company policies are called
Enterprise Factors.

10. The Project is a document that gives the
project manager authority over the team.

11. When you watch what's happening in your project to
look for changes, corrective and preventive actions you
arein the

122

and Control Project Work process.

Down

2. When you ask someone who has experience to help you
figure something out you are using the Judgement
tool and technique.

4. Aproblem in a deliverable that shows that it does not do what
you meant for it to do.

6. The Process Group contains the processes
that help you start your project.

9. Arecord of all of the decisions you have made and their
consequences that you write when you close your project is
called learned.

—> Answers on page 127.



integration management

your pencil
Here are a few of the things you might have to deal with in
sallltlﬂl'l working on the teachers’ vacation trip. Figure out which of the
seven Integration Management processes you'd use in each
situation, and write down the process name in the blank.

It turns out that one of the teachers is a vegetarian, so you need 1
to change your plans to include vegetarian meals on the airlines Devet() PrO]QC
and find restaurants that accommodate him. cl‘arter

lnﬁcg\ra{cd Change Con‘{:\rol

You get one of the teachers on the phone and come up with DeVelO p l
a list of all of the places they want to go for the rest of the C P re lmmary
trip, and anything that may limit the tour. OPe S a emeﬂt

Develop Preliminary Seope Statement

You come up with a detailed description of everything that Develo Pro Ct

you plan to do to get the teachers where they want to be. Managemeﬂt an
Develop Project Management Plan

The CEO of Acme Travel sends you a document that Direct aIIC[ Manage
assigns you to the project. roject EXGCUﬁOn

Develop Projett Charter

You check in with the teachers at each destination to M
make sure everything is going according to plan. Omtor anc[ COntl‘O[
Monitor and Control Project Work I OJeCt

When the teachers get back, you write up everything you
learned while handling the trip so other travel agents can Integrate(l Change
learn from your experience. COﬂtro

Close Project

You book the tickets and hotel accommodations.

Close project
Diveet and Managc Prq')cc{: Exetution
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exercise solutions

Here are a bunch of project selection methods. Try to figure out which ones are benefit
measurement models and which ones are mathematical models!

%eRciSe

SoLution

. A. Benefit measurement B. Mathematical model
2. A. Benefit measurement B. Mathematical model
3. A. Benefit measurement B. Mathematical model

4. A. Benefit measurement B. Mathematical model
5. A. Benefit measurement B. Mathematical model

Here is a list of actions that are recommended by a project manager. Which are preventive and
which are corrective?

xercise
SoLution

1. A software project is running late, so a software project manager looks to find slack time and
reassign resources to get things done more quickly.

[ ] Preventive action E/Cﬁective action
2. A caterer notices that the crudités are all gone and assigns a chef to make more.

[ ] Preventive action [J-Corrective action

3. A photographer brings an extra camera body to a shoot, in case one breaks down.

[ Preventive action [ ] Corrective action

4. A consulting company assigns extra resources to a project to compensate for possible attrition.

Eﬁeventive action [ ] Corrective action
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Below is a whole crop of problems that the teachers are running into. Write down which subsidiary
. plan you'd look in to get some help. If you're not sure, just reread the descriptions of each

' P.C\§e subsidiary plan on the last page, and take your best guess.

oLvtion

1. The teachers want to go Bali, but Acme Travel doesn’t book flights there so you
need to subcontract one leg of the travel to another travel agency.

Proturement management plan

2. The teachers are having so much fun that they want to stay at a better hotel. They
tell you to increase their budget by 15% to do that.

Cos‘f: m&n&gtmcn{‘, Plan

3. Just as you're about to mail off the teachers’ tickets, you notice they've been
printed incorrectly.

Quali{:\/ managc"\cn{: Plan

4. The teachers might run into more bad weather, and you’ve got to figure out what
contingencies you can put into place if that happens.

Risk management plan

5. The teachers are concerned that they won’t be able to get in touch with you when
they’re away.

Communitations manayrncn{: Flan

6. One of the teachers realizes that he needs to come back earlier, and you want to
make sure the budget reflects his lessened costs.
Cost management plan

7. You find out that you need to get the tickets out earlier than expected, because the
teachers’ contract requires that all trips be preapproved by the superintendent of
their school district.

Sehedule manaSCw\cn{: plan
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exercise

& Sharpen your pencil

Here’s a list of things produced by some typical projects. Some of them
sollltlﬂl'l are deliverables, and others are work performance information produced
by running reports. There's also a list of changes, some of which affect
the project management plan, and some of which just affect the project
deliverables. It's up to you to figure out which is which.

1. The software project team builds software.

E/Deliverable [ ] Work performance information

2. A builder hangs a door.

B(Deliverable [ ] Work performance information

3. A wedding photographer sends the photo proofs to the client.

[~ Deliverable [] Work performance information

4. The cable repair technicians takes an average of four hours per job.

[] Deliverable @/Work performance information

5. The construction crew worked 46 hours of overtime in March.

[] Deliverable E/Work performance information

6. The construction crew built the six houses required by the plan.

E/Deliverable [ ] Work performance information

7. A software test team finds bugs in the software.

8. A bride

E/Defect in deliverable [ ] Change to project management plan
asks the photographer to stop asking her mother for permission to make changes.

[ ] Defectin deliverable E/Change to project management plan

9. A construction crew used the wrong kind of lumber in a house.

E/Defect in deliverable [ ] Change to project management plan

10. A photographer’s prints are grainy.

@/Defect in deliverable [ ] Change to project management plan
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Integrationcross Solution

Take some time to sit back and give your right brain
something to do. It’s your standard crossword, all of
the solution words are from this chapter.

R ' |
Pelolrkle]elof (v e a
ﬂdﬂ H

]

G

1
ANNONENMANEN

't
: |
(C AR [T (B[R]

.

H
mlllﬂ
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exam

— Exam Questions

1. You've just received a change request. This means:
A. The project charter is complete, but the work cannot begin yet because you need to make a
change to the preliminary scope statement.
B. You are in the Direct and Manage Execution process, and you can implement the change now.
C. The change needs to be approved before it can be implemented.
D. Thereis a defect in a deliverable that must be repaired.

2. Which of these is not an input to Develop Project Charter?

A. Enterprise environmental factors
B. Preliminary scope statement

C. Contract

D. Project statement of work

3. What is the output of Direct and Manage Execution?

A.  Approved change requests

B. Project management processes

C. Deliverables

D. Forecasts
4. You’re managing a graphic design project. One of your team members reports that there is a
serious problem, and you realize that it will cause a delay that could harm the business of the
stakeholders. Even worse, it will take another two days for you to fully assess the impact—until
then, you won’t have the whole story. What is the BEST way to handle this situation?

A. Create a change request document and submit it to the change control board

B. Pull out the project charter and show them that you have authority to make decisions

C. Meet with the stakeholders and tell them that there’s a problem, but you need two more days to
get them the information they need

D. Update the lessons learned and add it to your organizational process assets
5. You’re a project manager on a construction project. The electrician has started laying out the

wiring, when the client comes to you with a change request. He needs additional outlets, and you
think that will increase the cost of the electrical work. What is the first thing you do?

A. Refuse to make the change because it will increase the cost of the project and blow your
budget

B. Refer to the project management plan to see how the change should be handled

C. Consult the contract to see if there is a clause

D. Make the change, since the client requested it
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— Exam Questions

6. The work authorization system:

A. Ensures that every work package is performed at the right time and in the proper sequence
B. Authorizes the project manager to spend money on work

C. Isasetof processes and tools that aids project manager in effectively guiding the project to
completion

D. Is aformalized, written description of how to carry out an activity

7. You're the project manager at a telecommunications company. You recently had stakeholders
approach you with changes. You figured out that the changes would cost additional time and
money. The stakeholders agreed, you were given additional time and budget, and the changes
were approved. Now you have to incorporate the changes into the project. What do you do next?

A. Modify the preliminary scope statement to include the changes
B. Use the work authorization system to make sure the work is performed

C. Make sure to track your changes against the project’s baseline so you know how much they
eventually cost

D. Incorporate the changes into the baseline so you can track the project properly
8. You are a project manager on a software project. When you planned the project, your
Enterprise Environmental Factors included a policy that all changes that cost over 2% of the
budget need to be approved by the CFO, but smaller changes could be paid for by a management
contingency fund. One of your stakeholders submitted a change request that requires a 3%
increase in the budget. Your company has an outsourcing effort, and you believe that a small
change to the way that the change is requested could allow you to take advantage of it and cut
your costs in half. What is the BEST way to handle this situation?

A, Work with the stakeholder to figure out how to reduce the cost of the change by a third

B. Request approval from the CFO

C. Refuse the change because it is over 2% of the budget

D. Document the change request, since all changes must be documented
9. You’re on the project selection committee. A potential project is being presented by its sponsor.
Everyone else in the room is asking questions intended to discover its potential value, its
likelihood of success and to expose weaknesses and flaws in the project. What BEST describes
this meeting?

A. Constrained optimization

B. Murder board

C. Benefit measurement method

D. Linear programming
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— Exam Questions

10. One of your team members has discovered a defect in a deliverable and has recommended that it
be repaired. Which of the following is NOT true:

A. The project charter has authorized you to perform the work

B. Your project is in Monitor and Control Project Work process

C. The defect repair must be approved before the deliverable can be repaired

D. You must update the project management plan to document the defect
11. You are holding a formal, approved document that defines how the project is executed, monitored
and controlled. You are holding:

A. The project management plan

B. The preliminary scope statement

C. The project charter

D. The work breakdown structure
12. You are the project manager for a software project, when the sponsor pulls the plug and cancels
the project. What do you do?

A. Give the team the day off to recuperate from the bad news

B. Create a budget summary for the remaining unspent budget

C. Create the closure procedures and update the organizational process assets

D. Find new assignments for any people previously assigned to your project
13. You are managing a software project, when you find out that a programming team who you were
supposed to have access to has been reassigned to another project. What is the first thing that you
should do?

A. Figure out the impact that this will have on your project

B. Bring a copy of your project’s charter to the other manager, and explain that you need that team for
your own project

C. Go to your sponsor and demand the team
D. Figure out a way to compress the project schedule so that you can work with the team if they
become available

14. You are a project manager on a software project. There are several changes that need to be made,
and you need to decide how to apply project resources in order to implement them. What do you do?
A. Decide the priority of the changes and announce them to the team

B. You should call a team meeting and invite the stakeholders, so that everyone can reach a consensus
on the priority

C. Deny the changes because they will delay the project
D. Consult the Change Prioritization Plan for guidance on prioritizing new changes

130




management

— Exam Questions

15. You're a project manager on a software project. Your team is busy executing the project and
creating the deliverables, but there have been several changes requested by stakeholders over the
past few weeks. Each time you got one of these changes, you called a meeting with your team and the
stakeholders to discuss it. Why did you do this?

A. Every change needs to be evaluated by a change control board

B. You're delegating the work of evaluating changes

C. You do not have a good change control system in place

D.  You are using a work authorization system to assign the work
16. You are the project manager on a construction project, and you have just received a change
request. You consulted the project management plan, and followed the procedures laid out in the
Change Control System. You are in the process of reviewing the change and documenting its impact.

Your manager asks you why you are doing this. What are you doing by reviewing the change and
documenting its impact?

A. Integrated Change Control

B. Monitor and Control Project Work
C. Manage Requested Changes

D. Direct and Manage Execution

17. Which of the following is NOT true about the project charter?

A. The project charter defines the requirements that satisfy customer needs

B. The project charter defines the work authorization system

C. The project charter makes the business case that justifies the project

D. The project charter includes the summary budget
18. You have just verified that all of the work on your project is completed. Which of these things is NOT
part of the Closing process?

A.  Update historical information by documenting lessons learned

B. Document the work performance information to show the deliverables that have been completed and
record the lessons learned

C. Verify that all of the work has been completed correctly
D. Follow the administrative closure procedure

19. Which of the following is NOT true about the preliminary scope statement?

A.  The preliminary scope statement is refined into a more detailed scope statement later on in the project
B. The preliminary scope statement will serve as the basis for directing the project work

C. The preliminary scope statement contains the project and product objectives

D. The preliminary scope statement is used to develop the project management plan
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20. Which of the following is NOT an output of Direct and Manage Project Execution?

A.  Work performance information

B. Deliverables

C. Implemented change requests

D. Forecasts
21. You are a project manager starting a new project. Your manager warns you that
previous projects ran into trouble. Which of the following would be BEST for you to rely
on to help plan your project:

A.  Our project management expertise

B. Historical information

C. The change control system

D. Forecasts

22. Which is NOT true about the project charter:

A.  The project manager must be consulted before the charter is finalized

B. The charter is issued by the project sponsor

C. The project manager’s authority to manage the project is granted by the charter
D. The charter describes how stakeholders influence the project

23. Which of the following is NOT an example of a project selection method?

A.  Amurder board

B. A mathematical model for predicting project success

C. Expert judgment

D. Cost-benefit analysis
24. You are the project manager on a network engineering project. Two weeks ago, your
team began executing the project. The work has been going well, and you are now a
day ahead of schedule. Two stakeholders just approached you to tell you that they have
an important change that needs to be made. That change will put you behind schedule.
What do you do?

A. Implement the change because you're ahead of schedule

B. Refuse to make the change because the stakeholders did not take it to the change
control board

C. Refuse to make the change until the stakeholders document it in a change request

D. Make sure the stakeholders know that you're open to change, and tell them to talk to
the project sponsor
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25. Which of the following is NOT an output of Integrated Change Control?
A.  Approved change requests
B. Rejected change requests
C. \Validated defect repair
D. Recommended change requests

management

S{:.?\r-{: ‘l:hinking about the kinds of qucs{:ions
You've seeing. Some have extraneous details—
we Lall them “red hervings”. Others are about
inputs and outputs. That will dc«cini{:cly

make the exam more Lamiliar and easiev.

Just remember... if you get s0met11ing

Oh, T see. Sometimes the
details of the question don't

matter. They're just there to
throw you of f track.

Exactly, watch out for
those red herrings.

Take some time to go over the answers
to these questions and if they did throw
you off track, reread the question to
understand why.

wrong now, that means you're | !
actually MORE likely to remember ' i

it on the exam! That's why practice

exams are so useful.
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exam answers

1. Answer: C

This is really a question about inputs and outputs. There’s only one process that
takes “requested changes” as an input, and that's Integrated Change Control.
That's where your changes get approved. The other answers all refer to other
processes: A is about Develop Preliminary Scope Statement, while B and D are
both about Direct and Manage Execution.
This is 3 “which—is—not” question.

When You see a question asking You
N [\ to thoose which input or ou{:yu{: is

not assotiated with 3 Protess, one
The preliminary scope statement is created in the Develop Preliminary Scope 320d strategy is bo try to think

Statement process, which happens after Develop Project Charter. Develop Project of what it is that protess does.
Charter is the very first process on any project, and the inputs in answers A, C

and D exist before the project started. The preliminary scope statement is created

during the project.

3. Answer: C

The whole reason for the Direct and Manage Execution process is to actually do the

project work, and the deliverables are the products or services that are created by That makes sense. You need to
the project. Don't get fooled by answer D—even though the work is performed in monikov the work to gigwc
“Direct and Manage Execution”, the information about how that work is performed is out how well it’s

turned into forecasts in “Monitor and Control ProjectU being Ycracomfd'

4. Answer: C

When you get a question about communication, look for the answer that provides
the most complete, honest, and up-front information, even if that information won't
necessarily solve the problem or make everyone happy.

5. Answer: B

All changes must be handled using the change control system, which is a set of
procedures that is contained in the project management plan. There is no way to
tell from the question what specific steps will be in that change control system—
answers A, C and D are all possible ways to deal with changes, depending on the
situation. The only way to know for sure what to do is to follow the change control
procedures in the project management plan.
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6. Answer: A

This is a “just the facts” question, and answer A is the actual definition of the work authorization
system from the PMBOK® Guide. After you're done with these questions, look it up—it's on
page 379. Underline or highlight it, and then read it out loud. Once you've read about it in the
chapter, answered this question about it, and then looked up the definition, you'll never forget it!

7. Answer: D

The first thing you do after a change is approved is to update the baseline. If you chose answer
C, don't feel bad—it's easy to get a little mixed up about what a baseline is used for. The whole
purpose of the baseline is to figure out whether your project has deviated from the plan. But

a change isn't a deviation from the plan! A deviation is accidental, while a change is done on
purpose. That's why it's so important to get the change approved: that way, everyone knows
about it, which means that you can plan for it. And updating the baseline is how you do that

pamng You use the baseline to protect
\/owscl-c Lrom nasty surprises... and an

approved thange is not a surprise.

8. Answer: B

When your company has a policy, you need to follow it and not try to work around it. Also, don’t
get fooled by answer D—the question said that a change request was submitted, so it’s already

documented. The exam could contain tricks like that! The i
’L/ he important stuff i fhis question
is all in the first sentence. The

9. Answer: B ou{:s"w“'i"f) detail is 3 veqd herring.
This is a murder board—a group of people asking tough questions in order to try to figure out
whether a project is likely to succeed. Answer C is also true, but it's not the BEST answer

because B is more specific.
/\ There will be questions on the exam
where there are two valid answevs
10. Answer: D but only one BEST answer-

Defects do not need to be documented in the project management plan. Take a look at the other
answers—do you understand why they are correct? Answer A is simply the definition of the
project charter; it doesn’t have anything to do with the defect, but it's still true. “Recommended
defect repair” is an output of the Monitor and Control Project Work process, so answer B is

true as well. And as far as answer C goes, that's the whole purpose of the Integrated Change
Control process: to approve defect repairs, changes, and preventive and corrective actions!
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11. Answer: A

This is the definition of the project management plan!

12. Answer: C

Even when a project is terminated, you still need to close it out. And what are the outputs of the Close
Project process? They're the administrative and contract closure procedures, and updates to the

organizational process assets.
‘ P A t\ucs{:ion like this needs You to achuaIIy

think about what \/ou'd do—it's not Jus{:

13. Answer: A about applying a vule that you've learned.

If a resource is not available to you, it doesn’t matter what’s in your project charter or what your V/\/
sponsors and stakeholders want. You need to figure out how to move forward from here, and the first

step in doing that is evaluating the impact that this new problem will have on your project.
There's no suth {:hins as a Change
Prioritization Plan/ Keep an eye out for
14. Answer: A fake artifacts and Protesses.

The project manager must decide the priority of the changes. If the changes need to be made, that

means that they were approved. So you can’t simply deny them. And you can'’t call the team in for a

meeting, because they need to do the work. Some people may think that the stakeholders need to be

involved—but since the change was already approved, you've gotten their buy-in. Now it's up to you to

decide the order in which they’re implemented.
This is NOT a good ¢hange tontrol
board betause a CCB docsr\'{: usua”\/

15. Answer: C intlude the whole team!

When you get a change request, you need to consult the project management plan and follow the
procedures defined in the change control system. It is generally not a good idea to involve the entire
team in evaluating each change that comes in—there may be many changes, and if you pull your team

off the job for each one, they'll never get their job done!

Doesn't C seem like the r\g\\{:

\/—\ answex? Too bad it's not 3
e veal Yvocess!

Once a change is requested, all of the work that you do with it falls under Integrated Change Control,
right up until it's approved and you can implement it.
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17. Answer: B

The work authorization system is defined by the company, and it’s external to the project.
You can think about it as the rules that you are told to follow in order to assign work
in your company. They are part of the Enterprise Environmental Factors, an input to

Develop Project Charter. Remember that lessons leavrned

arc.documcnfcd Jchroughou{: the
Pro\)c'd:, not JuS{: at the end!
e That's why Jchcl’rc part of Work

. o . Per-formance Inform ation.
The work performance information is documented as part of Direct and Manage

Execution. By the time the project closes, it's too late to use the work performance
information! That's why it's an input to Monitor and Control Project Work—so you can
take corrective action if the work is not being performed well.

/::I/CI” learn about Seope
. anagement

19. Answer: B next Chapfer.m the
By the time the project work is occurring during Direct and

Manage Execution, the preliminary scope statement has already

been refined into the a more detailed scope statement.

It seems like historical
information is an important
concept. T'll bet there will a
question or two about it on
the exam.

20. Answer: D

Forecasts are created in Monitor and Control Project Work. The
forecasts are important because they are used to help predict )
whether the project will come in on time and within budget. If not, (o)
preventive or corrective actions will be needed!

21. Answer: B

Historical information is an important input into Develop Project

Charter, which is the first process that you perform when you start a new
project. Historical information is very important, because it's how you learn
about past projects’ successes and failures. It’'s not actually listed as its
own input. It's a part of Organizational Process Assets—and it really is a
huge asset to any organization!
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22. Answer: A

The project manager may be consulted when the project charter is
created, but that's not always the case. It's possible that the project
manager for a project is not even known when the charter is created!

Sometimes you need fo say
no to people to make them happy
in the end—they might not like it,
but they'll end up satisfied when
the project goes well.

23. Answer: C

While you may employ good judgment in determining the benefit of
various projects, Expert Judgment is not a project selection method. It's
an input into various processes.

24. Answer: C

The first step in handling any change is to document it. That's why
“Requested Change” is the input to Integrated Change Control; the
change control process cannot begin until the change is written down!

Didn't D look like a 900d answer?

25.Answer:D  —

If you're having trouble remembering what the inputs and outputs are for *" !
Monitor and Control Execution and Integrated Change Control, one way L
to think about it is that change control is all about deciding whether or

not to do something. Monitor and Control Execution is where you spot

the problems—that’s why all of the RECOMMENDED actions and R o

changes are outputs of it, and inputs into Integrated Change Control. Ff”‘f"bcr' this is how you handle thanges:
ICC is where those recommendations get evaluated turned into ind it... evaluate it... fix it.
APPROVED actions and changes. The ones that are not approved

are REJECTED. Then they go back to Direct and Manage Execution,

where they are IMPLEMENTED, because that's project work and all

project work happens in that process.

So how did you do?
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Doing the Right Stuff

Gee, Billy, didn't Mom say
we should stop horsing
around and get back to
our homework?

Confused about exactly what you should be working on?

Once you have a good idea of what needs to be done, you need to track your scope as
the project work is happening. As each goal is accomplished, you confirm that all of the
work has been done and make sure that the people who asked for it are satisfied with
the result. In this chapter, you'll learn the tools that help your project team set its goals

and keep everybody on track.
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the ranch hand games

Out of the frying pan...

The people at Ranch Hand Games have been working hard
for a over a year on the sequel to their most successful title,
Cows Gone Wild. It seemed like the project would never end...

COWSs GONE

wreon

I need a break! Every time
T thought we were done,
someone would come up with
something else to add.

I
haven't seen my
girlfriend in two
weeks... and now this game
is ENORMOUS.

S

Brian's the development
managey- ths \')ob is managing
the team that builds and
Lests the software.

Amy's the eveative divector.
She’s in tharge of the story
and {‘)\c arfwo\rk.
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.. ahd right back into the fire

Since it took so long to get this version out, it’s already time
to start working on the next version. But nobody wants to see
that project spin out of control the way it did last time.

We can't lose control of
the project this time around.
Can't we hire someone to help us
keep CGW III on track?

They've wondering what
they tan do 4o get this
new V\ro\')cd: started off
on the vight foot.

- @RA\N
v

QWEWR

The Cows Gone Wild Il team ran into a lot of

changes throughout the project. Could they have
done something to avoid that problem?
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why the last project went off the rails

Cubicle conversation

142

Chapter 5

It took way too long
to get Cows Gone Wild IT
out the door.

Brian: The project rocked in the beginning. We brought in
some really talented programmers so that we could handle
all of the technical challenges that might come up. We spent
all that time whiteboarding and working our way through
the technical issues in design. It really felt like this game was
going to be amazing and fun to build. What went wrong?

Amy: We got sidetracked all over the place. Remember
what happened with the web site? We spent months making
that site look just like the game. It got to the point where it
actually looked a lot better than the game did.

Brian: Yeah, you’re right. And there were all these changes
along the way—the story got updated like a thousand times.
It was nuts.

Amy: I remember that. What a mess.

Brian: Totally. Oh man, and that time we realized you had
to redraw all the artwork for the Haymaker level? We all slept
in the office for like a week!

Amy: Right... Um, so what’s gonna keep that from
happening this time?

1d || projeet
be the Cows Qone W\ ,
T:\}dchave gone better if theyd had a

project manager on board.-
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How would you solve these problems that happened in Cows Gone Wild Il so they don’t cause the
same kind of trouble on CGW 11?7

E RCtSe Just write down 3 s

for each of these. hort sentence

1. The web site got larger and larger and took almost as much time to build as the game itself.

had to vework bunth

The team se the opme

of artwork beea
(&\ skovy thanoed-
2. Last minute story changes.

3. Artwork changes that caused rewrites at the last minute.
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how would you solve scope problems?

Here are some answers that are good for dealing with these scenarios.

xercise
SoLution

1. The web site got larger and larger and took almost as much time to build as the game itself.

Keep the team from doing unnecessary work.

You tan't depend on the team to L“Ckily if you n;ﬂ

m ) d
‘(:igwc out what to do along the Qﬂ’c stope “?Z £ V‘°'\'Il:; yz:’:
way. You need £o seope out the team won't waste time doin
work from the very beginning, Unnecessary work latey. )

2. Last minute story changes.

Wyiting down all of Ehe work
and {:\?c effort vequived to do it
will help everyone undevstand the | .
impact of their changes |€ the ereative team (:ngwcd out e 0
that they'd need to make thanges, c{—;
programmers ctould have worked on par
that wevent going to thange. That would

3. Artwork changes that caused rewrites at the last minute. have been a lot more ekkicient.

[¥'s easier to (:igwc out what's going
4o have to changc ik everyone is in Sounds like Lhis game v.:as la
S\Ihc on {')\c sco?c. [— Lhanging- BCH:CY ?\anmng tou

Le betause the stope kept
|d have fixed this.

4. The game was over a year late. _ Start planning sooher, Figure out what the

Knowing what \/ou'rc 9oing to build
wp BEFORE You build it means /\
You ¢an do a better \)ob F\rcdic‘lzing Doihﬂ move ?Ia"“ihg at the start of

how long it will take. the project helps you priovitize so

that the most important work gets
done c‘“icienﬂ\/-
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It looks like we have a scope problem

All of the major problems on Cows Gone Wild II were scope problems.
The web site was bloated with features that were added on late in the project.
The creative team kept realizing that they had to do a lot more work. These
are classic scope problems.

Wi .
The produtt seope is all about the (:'fm’i‘ ouiclh‘acci:";tju{t{:ib:ut{icxl:'?i es
pr odutt—its Leatures, com\?ov\cw{',S; pietes. {:hc\/’rc ﬁalking about Figwing out

the features of the product, not
the work that goes into it.

Product scope means the features and

functions of the product or service that
you and your team are building.

w should know {:\\i(, stope
ith
ment is NOT conterned Wi
mra::e:{, Csv(io\?c! Your job is about hgw {;\S\c
zrodud: is built, not detiding what 90

into t ard Wha{: 5‘{33\[5 - When we talk about s(,o?'mg out a ?ro\)cc{;, we
mean (:igwing out all of the work that needs

/\ o be done to make the product.

Project scope is all of the work that
needs to be done to make the product.

THIS is what the pro: j\

. Projeet

Is onterned with. . 'l:ﬁc wo::-‘l‘:T}?Cr For the exdm, You should ALWAYS
team has £o g e remember that You've dealing with

the PROJECT <
Produé‘l: SCOFC. ere '\O‘t ’H\c

For the Lest, e

This means changes that just went

in without anyone bothering +o
Scope creep means figure out what effect they'd
changes that cause the team to do extra

work.

have on the yvo\')cc{:'s sthedule,
tost, or stope.

For the exam, think of scope as the
work you do to co:nplete the project
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product versus

harpen our percl
2N
1. Programming

|:| Project Scope
3. Graphic design

[ ] Project Scope
5. Great graphics

[ ] Project Scope

7. Mac and PC compatible

|:| Project Scope

Here are some attributes of Cows Gone Wild Ill. Which are project
scope and which are product scope?

2. 34 levels in the game

[ ] Product Scope

|:| Project Scope

[ ] Product Scope

4. Four playable characters

[ ] Product Scope

6. Testing

[ ] Product Scope

[ ] Project Scope

[ ] Project Scope

[ ] Product Scope

[ ] Product Scope

8. A “boss battle” milk fight level at the end

[ ] Product Scope

|:| Project Scope

[ ] Product Scope

Answers on page 196.

Q: Does the scope include all of the
stuff that | make, like a project schedule
or a budget? What about things that are
used to build the product but not actually
delivered to the people who use it?

A: Yes, the project scope includes every
single thing made by you and the team, and
that includes the project plan and other
project management documents. There

are plenty of things on a project that are
deliverables, but which the people who use
the product will never see... like a project
schedule, specifications, blueprints, and
budgets. And while some of these things are
made by the project manager, there are a
lot of them that aren’t, and it's not your job
to figure out what goes into them. You just
need to make sure they get done.
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therejare no o
Dumb Questions

Q: Won'’t the team care more about
what they are making than how they are
making it?

A: Yes, definitely. It's your job as project
manager to worry about all of the work the
team does to build the product, so that
they can focus on actually building it. But
that doesn’'t mean you don't need their
cooperation to make sure you've written
down all of the work, and nothing else.

Q: Does that mean the project
manager doesn’t care about the product
scope at all, just the project scope?

A: No, you still need to think about your
project’s final product. You can never ignore
product scope, because most projects have

changes to the product scope along the
way. You'll have to change your product
scope to include the work that's caused by
product scope changes. Changes like that
will probably have an impact on time and
cost, too.

Here’s an example: If somebody asks for a
new feature in Cows Gone Wild Ill, the first
thing the team needs to do is understand
how much work is involved to accommodate
it, and what that scope change will do to the
cost and schedule.

As a project manager, your main concern is
understanding that impact, and making sure
everyone is OK with it before the change
gets made. It's not your job to decide which
is the best feature for the product, just to
help everybody involved keep their priorities
in mind and do what's best for the project.




management

You've got to know what (and how) you
will build before you build it

You always want to know exactly what work has to be done to finish your project
BEFORE vyou start it. You’ve got a bunch of team members, and you need to
know exactly what they’re going to do to build your product. So how do you
write down the scope?

That’s the goal of the five scope planning processes. They’re about figuring
out how you will identify all of the work your team will do during the project,
coming up with a way to make sure that you’ve written down what work will

be done and making sure that when things change on your
project, you keep its scope up to date so that your team is always building the
right product. 5

Seope man35Cmcn{', means

‘C'lgwihg out what's OMT,
OF S(’OEC' ho‘l’, \)MS{ Wha‘{:s ; _:,.-:"/
part o it Scope
Can't I just have my team Management Plan
spend a day brainstorming a
o list of every possible thing
0 they might have to do? You need to write down exattly how

\/ou,Y‘C going %o do all of those things
in the stope management plar
That’s a good idea. But what

happens if they miss something?

It often seems like you should just be able

to get everyone in the same room when the
project starts and just hash all this stuff out.
But it’s really easy to miss something, and it’s
even easier for a team to get sidetracked.

It’s way too easy for people to go off track
and start doing things that don’t really
contribute to the project—like building the
web site for a video game instead of building
the game itself.

This is why the stope management
Plan needs o s3y how you're going

to keep unnecessary work out of
the project.

</

The scope management plan describes how you write down the
scope, make sure it's right, and keep it up to date.
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why we manage scope

The power of scope management

When you take control of your project’s scope, you're doing more than
just planning. It turns out that when projects have scope problems, the
results are actually pretty predictable. Take a look at these problems that
the Ranch Hand team ran into. Do any of these sound familiar to you?
Many project managers run into similar problems on their own projects.

148

The team had trouble getting the project off the ground.

Everyone on the team was good at their individual jobs, but it

seemed like nobody knew how to get the project started. .
' : o They'd sit around in meetings talking
about what they wanted to build, but
it seemed like weeks before anything

stavrted ch:ing done.

There were a lot of false starts. Just when they thought they
were getting the project under way, it seemed like something would
shift and they’d be back to square one.

The sponsor and stakeholders were unpredictable. There
were three different times that Amy and Brian thought they were
done. But each time, a stakeholder found a problem that sent them
back to the drawing board.

The worst part about this was that there was no
way to know when they were done with the project
without asking for the sponsor’s opinion... and it
seemed like that opinion was always ¢hanging.

There were a whole lot of changes. They were always
scrambling to keep up with shifting priorities and ideas, and they
never knew for sure what they’d be working on each week.

down the law
The Leam was tempted o 1y
/L an; ‘CZrbid any chanoes... but a lot of those

thanges were netessary, and good deas.
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The five Scope Management processes

Each of the Scope Management processes was designed to help you avoid the kinds
of scope problems that cause a lot of projects to go offtrack. One of the best ways
to remember these processes for the exam is to understand why they’re useful, and
how they solve the kinds of problems that you’ve seen on your own projects.

Scope Planning

You can get the project moving quickly with the scope management
plan. It contains processes that guide you through defining all of the work
that will be done by the team to complete the project. That way, the team
Scope Management Plan doesn’t waste time figuring out what needs to be done.

Project Scope
Statement

Scope Definition

By developing a project scope statement, you figure out exactly what your
stakeholders need, and turn those needs into exactly what work the team
will do to give them a great product.

(K/ When You do this vight, the stakeholders
are never unpredictable because you
alrcad\/ undevstand their needs.

Create WBS

The work breakdown structure (or WBS) organizes all of your team’s work
into work packages—or discrete pieces of work that team members do—so
that you can keep the momentum of the project going from the start.

Work Breakdown
Structure Pay atiention to the WBS—there will be
a lot of questions about it on the exam.
Scope Control
! We already know how important it is to control changes on your project.

When scope changes aren’t controlled, it leads to the most frustrating sort of
project problems. Luckily, you already know about change control, and now
you can use it to manage your project’s scope.

Remember [ntegrated Change
/x/ Control from the last chapter?

Now you)“ see it in action.

N écope Control

Scope Verification

Once the work is complete, you need to make sure that what you're
delivering matches what you wrote down in the scope statement. That way,
the team never delivers the wrong product to th

On the exam, “tustomer” tan mean the—=7
. )
Accepted Deliverables same thing as “elient” and “sponsor.’
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the pm is here to help

Cubicle conversation

Meet Mike, the new
\;vo:)cd: manager at
Ranth tand Games

It looks like I got
here just in time.

!
\ Brian: So we finally hired a project manager. Welcome aboard!

4 Amy: I'm glad they brought you in to help fix this mess.

Brian: So what are you gonna do to help us? Because I don’t see what
you can really change.

Mike: Thanks for the vote of confidence. Look, I might not be able to
fix everything, but we should be able to keep this scope under control.

Brian: Sure, you say that now. But we all thought the last project
would go fine too, and that one was a real pain!

Mike: Well, did you plan out the scope for your last project?

Amy: No, but we’ve built video games before and we knew basically
what we needed to do when we started out.

Mike: It sounds like that wasn’t enough.

@wnm«
— Xvawew

What's the first thing Mike should do to make sure that Cows Gone Wild Il goes
well?
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The Scope Planning process

The Scope Planning process is where you build the scope management Planning

. ; . .S process group
plan. It’s in the Planning process group, so its inputs are really similar to
ones you saw in the last chapter, because they’re the same ones you used

in the Integration Management planning process. The rest are things that
you created earlier in the project.

YOW Compan ma
-l‘;hc wi;l \/ou; coﬁ\yan\/ FOlitlcs a:d fz’rocc)(li:i::a‘gl have
oes 1Ts workK Wi manaama séo
. pe- And you'l
affect h?w{:‘(ou \’lak" !o to Pay attention 4o Z:Lr.ﬁd
your projett's work. L ] [} "“c°""‘3f'°n ’
'I:,;- 8 I,l
g . ] d
Organizational &/
Process Assets

Enterprise
Environmental Factors

Project

Management Plan .«

y r‘{; iy,
I

Preliminary Scope
Statement Project Charter

We've seen these quys before.

Three of these inputs were outputs of Integration Management processes. Write down which
\ . process created each of them, and which process group it was in.
ExerciSe

1. Project Charter:

2. Preliminary Scope Statement:

3. Project Management Plan:

— > Answers on page 196.
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tools & techniques and outputs

The Scope Planning process is the very first thing you do to manage your
scope. The idea behind scope planning is that first you figure out what you
need to do to create and manage the scope, and then you write it down in

the project’s Scope Management Plan.

W

Sometimes You need to look
outside the team for advice.

o

—r Scope Planning Process
@\

Expert Judgment

/‘F ywv- ComPah
Projects like this b ’
be able 1o reuse fe:PT;zIesy

o'ms and othey fhings {:h;f

“ere used by preyigys o -
managers. That should PS':{)C"'{:
You some {:ime! -

)’)S ah-cady done

<

Templates, Forms
and Standards

The stope . \

managemen plan

is the ONLY ﬁ
ouf?v{l 0‘(: Sco\vc

Planning, Scope
Management Plan

Remember how the project
management plan is a
eolleetion of Flahs? Well,
this is one of them.

Project
Management Plan

The scope
management
Plan 15 a
document that
describes
processes for
creating the
scope, veri{ying
that it’s complete,
and c[ealing with

SCOPC clnanges.

The Scope Management Planis the only output of Scope Planning. You use it to
guide how the scope will be defined, how you’ll verify that it contains all of the work required

for the project, how you'll make sure the work done by the team actually created the right

deliverables, and how requests for changes to the
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Inside the scope management plan

When you cre
ati
e Wi}lll i Oi the scope management plan, you’ll write down processes
hacwil proje};t managz the scope. The whole idea here is that when you
, you need to have a clear pi
sart the p 1 : picture of all of the work th
v Fge ton the project, with no extraneous or unnecessary work. A acti e
" .

the fa ject progresses, you need to keep that scope up to date. Th ope

gement plan is your tool to make sure that happens e

Pro'cd: man,
agers use the se
statement and work brcakz:\s:

structure 4o k
Project seope. ¢ep track of the

Cows Gone Wild lll
Scope Management Plan

Overview

Section 1: How we'll prepare the project scope statement

This section contains @ process for taking the preliminary Scope
statement and turning it into the complete project Scope statement

Section 2: Creating and verifying the Work Breakdown Structure

Theves a sepavate Seope /bz

Management. protess for eath
of these settions.

The Work Breakdown Structure (WBS) shows all of the deliverables
of the Cows Gone Wild Ill project, broken down into work packages
that can be estimated and assigned to team members.

Section 3: What we'll do to verify that the deliverables are correct

Remember how ev i

ery piet
of the project man;lgcmc:\‘l:
plan ‘f:c“sijou how to handle

[4 4 )
hanges? Heve's where you

define that. \—%
_ @RA“«
=

QWEWwR

This section contains the procedures that the sponsor and the
stakeholders will use to make sure that the correct deliverables
were built.

Section 4: Controlling sCopé changes

\We don't expect that the first version of the scope will be final, so
this section will describe exactly how to handle the changes that
come up.
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scope definition inputs

Pefine the scope of the project

Now that the Ranch Hand team has a project manager, everything will go smoothly, right? Planning
. . . . Process group
Well, not exactly. Just assigning a project manager isn’t enough to get the scope under control.
That’s why you need the Scope Definition process. Even the best project managers need to
rely on things from the company and the people around them. That’s why the inputs to Scope
Definition are so important. They contain everything you need to know before you can begin
to break the project down into the work that the team members will do.

Remember when you weote Just like with the stope

) . m&n&gtmcn{ plan, {:em\ﬂa‘[:cs and
down?how youd _d,c«cmc the Lorms will help save you time.
stope¢ Now use r(:,

X
Scope Management Plan
You'll need this because it tells you
the business needs, and who Your
sponsor and stakeholders ave.

) Organizational
B 3 Process Assets
- f'}?‘y{?{:’ff
(¥ i .,f‘?',‘f/:r.‘”
» L -;‘IJ" — -
T 7
Project Charter \

Whenever you see something

about change vequests, it

means we |l be talking about =
thange very soon. —

Preliminary Scope Approved Change
Statement Requests

Remember this

‘F\rom 'n{:cgra{:ion
Management? \]
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Build on the preliminary scope statement

Remember the preliminary scope statement? Well, now it’s time
to flesh it out so it’s not preliminary any more. You’re going to
start with the preliminary scope statement, because it contains
alot of the information that you’ll need to develop the project
scope statement. The first thing you do on any project is sit
down with the sponsor—in this case, that’s the CEO—and the
stakeholders to come up with a preliminary scope statement...
and now you’ll find out why you need it.

I+s a 900d ‘H\ins You alrcad\/
made {:his_’ Now You ¢an use it o
build the stope statement.

This won t be

oveliminary Cows ( ne Wild lll: The Milkening
for long Preliminary'§cope Statement

Objective: To create a se
. quel to Cows Gone Wilg /-
that will outsell it ang keep our loyal fan bass o Armoogeddon

Requirements: Great raphi
big bone pee graphics, 24 levels, four playable characters,

Acceptance criteria; The game must pass our intensive testing

process and our beta te '
P ocess sters need to give the game play good

= Deliverables: Story, artwork i
: 3 » graphics, scenery, softw;
manual, box packaging design, web site Y e e

Il;ltial v./ork .breakdown structure: The work will be divided into
Phases: design, construction, testing, project management

Approval requirements: Cows Gone Wild 111 will ship after it has

been approved by the proj
project team, the CEQ
Ranch Hand marketing department sonsar, and the

This list of deliverables will
mckih 'Li"‘il T{avﬁ/‘ t: :;:f “ Youll need 4o know who's going to approve
chect id ’Jcc| c\, any out the final product, because they'll need to
sure he didn T leave any DK the stope atenent, £oo

scope management

BULLET POINTS:
AIMING FOR
THE EXAM

Product scope means the
features and functions of the
product or service being built.
Project scope means the
work that’s needed to build the
product.

The PMP® exam focuses
only on the project scope,
not the product scope. That's
why all of these processes
focus on the work the team
will do, not on features or
components.

Scope management is about
figuring out all of the work
that's going to be needed for
the project, and making sure
only that work is done—and
nothing else.

The scope management plan
tells you how to develop the
scope statement, create the
WBS, verify that all of the work
has been done, and control
scope changes. It's the only
output of the Scope Planning
process.

You'll need to know the order
of processes for the exam.

A good way to remember
them is to understand how the
output of one process is used
as the input for another.
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scope definition tools

These are the Lour tools ¢ .
fethniques of Seope Definition.

How do you define the scope?

You already got a head start on defining the project scope when you put together the
Preliminary Scope Statement—that’s why it’s an input to Scope Planning. But now you ~ ™\
need to go a lot further and write down all of the work that you and your team are going to . \':.

do over the course of the project. Luckily, the Scope Definition tools and techniques
are there to help guide you through creating the scope statement.

You need to figwc out what

the stakeholders need so You

¢an deliver it to them.
Stakeholder analysis

When you do stakeholder analysis, you
talk to the stakeholders, figure out
what they need, and write it all down.

The reason you do this is because you

need to make sure that what you’re o} O

delivering really meets the needs of the q F”
]

We need to
improve customer
satisfaction.

We need to
reduce support
calls by 15%

stakeholders. This keeps the team from

delivering a poor product. That's a 5“?3{5 9 ! Everybody e
An important part of stakehold aoal, but 1 vt : VS. , shooJcy Fo\r-yfh?‘zz
n important part of stakeholder o\uan{:i Ciable. A\_& :

analysis is doing your best to set

quantifiable goals. That means
writing down specific project goals that
you can measure, which makes it a lot

casier for the team to plan for the work
they have to do.

1

Produet analysis
¥ The game needs this .
Remember product vs. project scope? People LORS GORE storyboards
naturally think about the product they are RO T scenery é-/
makl.ng when they start to deﬁn§ the.scope. Thls great graphics
tool 1s all about turning those things into project

work that needs to be done.

to make sure that what you’re delivering matches

Once the work 1s complete, you'’re going to have \ s A"‘Y does this.
what you put in the scope plan. The better your

product analysis is at the start of the project, ﬂ storyboarding sessions y

the happier your stakeholders will be with g .

the product, and the less likely it is that you’ll = drawing the scenery
discover painful, last-minute problems at the end. ‘ h designing the graphics
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scope management

Designing the graphics: alternatives

E’ Hire a graphic designer
B. ' Send the design work

Alternatives identification

Think of other ways that you could do the
work. Exploring different ways to do the work
will help you find the one that is most efficient
for the project. It’s always possible that you
might find a better way of doing things and
need to change your original plan.

A.

to an outside studio

License artwork that
already exists

Expert judgment

You've seen this one before! Bring in an expert to
help you figure out what work needs to be done.

l Expert Judgment

thereqare no o
Dumb Questions

Q: Is product analysis the same as
requirements gathering?

A: Not exactly. When people gather
requirements, they're trying to understand

what needs the product should fill.
Requirements are the contents of the
product. When you use product analysis
to define the scope of the work to be done,
you're figuring out what deliverables the
team needs to work on in order to build
your scope statement. So product analysis
is concerned with how the work will be
done, not what's in it.

Q: What if there is only one way
to do something? Do | still need to do
alternatives identification?

A: There aren’t too many things out
there that can only be done one way, but
if you happen across one, then you don’t
have to spend much time on alternative
identification because there aren’t any
alternatives to identify.

Q,: What if a stakeholder can’t tell
me how to measure his needs?

A: That can get kind of tricky.
Sometimes stakeholders know that

they want things to get better, but they
don’t know how to tell when they've
succeeded. You need to work with them
to find something that can be measured
in their ideas about project success.
Without a way to measure your success,
you won't know whether or not you are
accomplishing your goals.

you are here »
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the scope statement

The scope isn’t preliminary anywore

1 as you
After you have done your scope planning, ﬁ.gureddo'lcllt aiifril:;(::ll ° fythe
1d using stakeholder and product analysis, and iden ed al o the
o ible ways of doing the work, you should be ready toa ﬂyd '
?Oilsilngz ‘t/; zlhe preliminary scope statement and make it a full-fledge
in

scope statement.

All the
Project
ochd:ivcs
need 'l:o bc

measureable.

-

Even though You vobably
ean't £it ALL
vequivements heve, theve

should be enough dc{‘éﬂ to
let you keep on planning

and vefer back to it later. 37 be done by another project team.
n

This means looking for
all the work the project
DOESN'T intlude.

D

The deliverables listed
heve are EVER‘/THIN&
the Project eveates,
induding Fkochf
management sty ff.

L

7

C straints are known
Ii:?{:a’cions. Assum?%ons ave

things you think are true.

f

N
the /‘>the 14th annual gaming convention in San Francisco. The product must meet established

»ProjectAssumptions: The developers will not be asked to work on any other projects.

There ave two more outputs of

Cows Gone Wild [II: The Milkening
Project Scope Statement

Project objectives: The project team-mustrelease Cows Gone Wild || within the next year.
The project must return at least ver Cows Gone Wild |I.
J

Product Scope descriptions: The product must contain 34 levels, 4 playable characters,
and must be created for both Mac and PC platforms.

Project Requirements: The product must meet its schedule so that jt can be released at
quality standards to be considered ready to releage.

Project Boundaries: This project does not include a companion web site. That wil need to

Project Deliverables: The deliverables for this project are:

Game Test Plan Source Code Schedule
Design Documents Test Reports Defect Reports Change Requests
Contract Budget Project Management Pjan

Product acceptance criteria: The product must not have an adverse impact on existing
systems. All defects found must be judged of low enough priority and severity to be
acceptable to all stakeholders.

Project Constraints: Artwork from the previous games cannot be used.

Initial Project Organization:This team will start with a project manager, five developers,
four testers, and five creative staff members,

the protess, and they bo{:‘h ;\Vi:/ﬁ =
4o do with ¢hange cong‘i .abou{ — I"“"‘-

B o o - Change  Scope Management
the Seope Control pro Charge settrsgon
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management

o, ) 4

+* WHAT'S MY PURPASE
o 3

Here are a few things that Mike left out of the CGW III scope statement. Can you
figure out where each of them should go?

1. The game must have fewer than 15 defects A. Project ij’ecﬁ\les
per 10,000 lines of code.

2. There will be four graphic designers

reporting to the art director, and six B. Project deliverables
programmers and four testers reporting to

the development manager.

. Project constraints
3. No more than 15 people can be allocated C. Project constraints

to work on the game at any time.

D. Initial project organization
4. Scenery artwork

E. Project requirements
5. The product shall reduce tech support calls

by 15%

6. The game needs to run on a machine with F. Product acceptance criteria
1 GB of memory or less.

—> Answers on page 197.

The proLt scope statement tells what work work you
are—anc[ are not—going to do to do in the pro]ect
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scope planning versus scope definition

Fi_I_jeside Oha.s

Scope Management Plan:

I'm glad we’re finally getting a chance to chat in
person.

I wouldn’t say that! It’s just that, well, I think it’s not
hard to see why I'm such a critical part of scope
management.

Well, it ought to be. I mean, you wouldn’t even exist
if it weren’t for me.

I tell the team how to create you, and let’s face it,
you’re never exactly right when the project starts.
The team needs me to figure out how to deal with
all of the changes that they’ll need to make to you.

But they still need me to tell them how to make sure
you’re up to date.

That’s true. And it’s no wonder that so many
projects have problems. If everyone used me, their
projects would be in much better shape.

160 Chapter 5

Tonight’s talk: Scope Management Plan and Project
Scope Statement spar over what’s important in
scope management

Project Scope Statement:

Really? I never got the impression that you had
much respect for me.

Typical. Everything’s about you.

How do you figure?

Now wait a minute; that’s just not fair. When the
team creates me, there’s no way for them to tell that
I'm wrong. In fact, when they create me, I'm not
wrong at all! I can’t help that the project changes,
and that the team needs to adjust me to deal with
those changes.

That may be true, but think about it for a minute.
There are plenty of project teams that figure out
the scope of the project and do the work, and don’t
even take the time to use you at all.

Maybe so, but without me no project would be able
to happen, because nobody would know what work
would have to be done.



Scope Management Plan:

Whoa, just a minute! A responsible project manager
would have both of us in their project.

But you’re always changing, and I need to step in to
fix you.

That seems like a pretty important job to me.

scope management

Project Scope Statement:

That’s exactly my point. We’re both useful, but I'm
the one everyone thinks of first when they think
about managing scope.

But you don’t actually talk about any of the work
that has to get done on the project. All you say is
how to make sure that work happens.

I guess we’re never going to see eye-to-eye on this.

You'll need to know the difference between scope planning and scope definition for the
exam. Which of these things is part of the scope management plan, and which is part of the

E;Leac_iSe

project scope statement?

1. The work required to create the graphics

[ ] Scope Mgmt.Plan [ ] Scope Statement

2. How to handle scope changes

[ ] Scope Mgmt.Plan [ ] Scope Statement

3. A list of programming deliverables

[ ] Scope Mgmt. Plan [ ] Scope Statement

4. A process for evaluating change requests

[ ] Scope Mgmt.Plan [ ] Scope Statement

5. A description of how the WBS is created
[ ] Scope Mgmt.Plan [ ] Scope Statement

6. How the software will be tested

[ ] Scope Mgmt. Plan [ ] Scope Statement

7. How the stakeholders will verify the deliverables

[ ] Scope Mgmt.Plan [ ] Scope Statement

8. A list of all artwork that will be created

[ ] Scope Mgmt.Plan [ ] Scope Statement

‘Juswabeuew adods apinb Jey) sessaoold ale Asy) esneosq ueld Jusliebeuew
2doos 8y} Ul 81e / pUB G ‘p ‘Z SIaqUINN W8y} 81eal0 0} SUOP 8 ||IM JBY) ¥JOM 8} Jo S8|qelanl|ap
100(01d |enjoe aquosap Aay) asneosq Jusiaiels 8dods sy Ul 8le g pue g ‘¢ ‘| SIeqUINN :Siemsuy
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Question Clinic: The “Which-is-BEST” Question

When you're taking any sort of exam, the
more familiar you are with it, the more relaxed you'l be.
And one way to get familiar with the PMP exam is to get to know

the different kinds of questions you'll see. One important sort is
the "Which-is-BEST" question.

The Which-is—-BEST

a‘ues{:ion sometimes

This is one of those ‘\uc}k"‘s
»n . wm
starts with a sentence wheve “eustomer 1S use Okay, now
or two ‘E&lking about 3 \7\366 0‘(: “S‘,O,\sov.
particular situation.

ou h

in orma'(:iohy{:o ai‘;:::ozhh
question. What do You doc
when You find out that
eevtain deliver

thange? ables need % ‘

Come of the answers
will simply be wrono,

You should be able to
eliminate them Fiest.

{ they have N0 =
takeholders that
> \nf(:;r;‘r\ttzet: decide what Jeliverables are
au
P duseitto show
' rter an :
he project cha O
> ?ﬁ: zﬁatehoﬁiers that you aré the au

This one sounds good... That's what the
Fro\)cc‘l: tharter is fov, vight? But wait
a minute! What does the tharter have

to do with the scope of the work?

1 \vh—\lou
s actually seems ‘f?’i
3:?;::\ ‘;,o do that But is it veally
the BEST answer

~ved so that you
: needs o be IX€CS0 o o es
¢. 7 urte\ﬂjr::tre\:tm now to make e delivera
can te

acceptable

e
Document the requested cha:gomro\
can put them through chang

The Which-is-BEST
question may have more

than one good answer, but
it only has one BEST

answer. ()
Q
Ahal Heve's the BEST answer! Even
though C was teehnically corvett, - rrig
D is @ muth better dCSL‘riY{jon o(: LS J
how thange tontrol ac{:uau\/ wovks. answe.:i
162
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Fill in the blanks to come up with your own “Which-is-BEST” question.

You are the project manager for . At the end

(an mdustry of {he name oJ‘E\ a Project )

of , you ran into a problem. You find

(@ 9cope Managemenf Process)
out that - was not performed by
(2 foo] ot fechnique fhaf 75 Part ot thaf Precess)
correctly. Which is the BEST way for you to proceed?

(the feam member or Person whe 5
suppesed fo do fhaf foo] ot fechnique)

A.
(an ebvieusly wreng answer whete fhe persen o Project manager uses fhe foe] ot fechnique incetrectly)
B. )
(an answer fhat seunds cerrecf, buf 330t fhe BEQT dnswer)
C. .
(the BEST answer fhaf deseribes exacily how o use fhe Process Proper]y)
D.

(an answer fhat Sy something that's [rie abotlf an jriefevant Process, Jﬂ(@ one trom Chapfer 4)

m—

- Juin the ead first MP commuriity at http://www.headfirstlabs.com/PMP
‘ ‘ You can add your Yead Libs answer, and see what, fead Libs other project managers

came up with!
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what’s in the scope statement?

Create the Work Breakdown Structure

The Create WBS process is the most important process in the Scope Management Planning
knowledge area because it’s where you actually figure out all the work you’re going
to do. It’'s where you create the Work Breakdown Structure (or WBS), which is
the main Scope Management output. Every single thing that anyone on the project

team—including you—will do is written down in the WBS somewhere.
Inputs Inuts

PK‘OCGSS gl"OllP

The outputs from Scope Planning and
Scope Definition become inputs to the
Create WBS process.

This isn't the on|y output of
the Create WBS protess, but
it's the most important one.
We'll take a closer look at
this in @ minute.

o7

Work Breakdown
Structure
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scope management

The inputs for the WBS come from other processes

You've already seen all of the inputs that you need to create the WBS. It shouldn’t
be too surprising that you need the scope management plan, scope statement, and

organizational process assets before you create the WBS. When you’re developing these
things, you’re learning what you need to know in order to decompose the project work.

When \/ou)\rc buildihg 'H\csc, \/ou)\rc
doing the vesearch and making the
tontaets Yyou need to build the WBS.

Scope Statement

Scope

—

—
—= Management Plan
Organizational —
Process Assets

=
Z] Approved

Change Requests
The forms and templates
heve will be veally useful!

Hey, approved changes
are part of change control.
We saw them as part of

Integrated Change Control in
the last chapter, right?

Yes!

Any time you see approved
changes or change requests, it
means that change control is
somewhere nearby. Keep your
eye out for them.
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work breakdown structure

One way to get a clear picture of all of the work that needs to be done on

a project is to create a work breakdown structure. The WBS doesn’t show
the order of the work packages or any dependencies between them. Its only
goal is to show the work involved in creating the

product.

This WBS breaks the ?ro\')cd:
work down by phase; the one
on the g_sl\i breaks them

Wild 1l

Cows Gone

down by deliverable. \

1. Project Mgmt

2. Design

3. Construction

4. Testing

1.1 Initiating

1.2 Planning

el N N 7

This WBS onl\/ shows the P\ro\')cd{:

| | 1.1.1 Create
project charter

1.2.1 Develop
PM plan

|| 1.3.1 Direct

Management tasks we have learned
so far. The WBS for this whole

| | 1.1.2 Review
project charter

1.1.3 Create
preliminary

| scope

statement

This pieture helps everybod

1o see the magn‘:fudc oy«c 'l:h);
work that needs to be done
and sometimes eatehes work
Packages that you might

ind in @ dotument.

V\O‘e
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| | 1.2.2 Create
scope
statement

| [ 1.2.3 Create
scope baseline

| | 1.2.4 Develop
WBS

work < yro\')cc{: would show all aspetts of
\ product development.
|| 1.3.2 Make
approved o
changes N This list is hievarchieal. Only work

that is Considered

part of pro;
management and also part o‘:CVOJCC{:
executing ean appear heve.

The WBS doesn't try to establish the order that the
Leam will pecform eath work package. Work packages can
be listed in any order as long as they ave in the right
tategory. For example, ereating the baseline happens

AFTER the WBS,
that ovder.

even though Jchc\,"rc not listed here in

RANN

PQWEWR

Why would you break the project down by phase rather
than deliverable? Why would you want to break it down by
deliverable?




Break it down by project or phase

A WBS can be structured any way it makes the most sense to you and your project
team. The two most common ways of visualizing the work are by deliverable or by
phase. Breaking down the work makes it easier to manage because it means you are

less likely to forget work packages that need to be
included. This is the same project as the one on
the left, but this time, it’s broken down

by deliverable.

scope management

These ave the same
hases we talked

Cows Gone
Wild 11l

about in Chapter &

1. Project Mgmt 2. Artwork 3. Source Code 4. User Docs
I
I I I
1.1 Project 1.2 PM Plan 1.3 Scope This WBS isnt done—it doesnt

Charter

Baseline T

1.1.1 Create
| project charter

| | 1-2.1 Develop
PM plan

1.2.2 Develop
scope
management
plan

1.1.2 Review
~| project charter

e

1.2.3 Develop

\eet time
are man ?YOJCC n
Thcrac C.:cn{i dZ\\VCYab\CS management
manay d in this plan

O‘h mcn‘{jOV\C
WBS, but some of the
ones we have aliveady
coveved ave heve:

1.2.4 Develop
cost

management
plan

1.3.1 Create
preliminary
scope
statement

Create

] SW
o
reate

WBS

1.3.4 Create

-1 WBS Dictionary

T

| management
plan

1.2.5 Develop
risk

show any of the work velated to
eveating the Yroducf. Those onAId
need to be £illed out before this

chavt could be Linished.

We haven t talked

bout this one \[c{
aB:I: s toming up next.

Every work Package in the WBS has
a unique number, usually an outline
number like in Your word protessor-.
You use the number to idcnfi«cy eath
work package and its tategory.

Each of these things is

called a work package.

It’s a unit of work that you and your
team use to organize the stuff you’re
going to have to do to get the project
done. The work package is the lowest
level on a WBS; the higher levels are
used to categorize the work packages.
When you roll them all up into one
big WBS, you get a complete picture
of everything that the team will do
over the course of the project.
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decomposing work packages

Pecompose deliverables into work packages

Creating the WBS is all about taking deliverables and coming up with work
packages that will create them. When you do that, it’s called decomposition,
and it’s the main tool you use to create a WBS.

—

Start with 3 maior
dC'iVC\rab'c.

Artwork and
pPackaging

So Yyou need to talk to the

. . team. Ave they satisfied that
Organize the project you've given them enough detail

based on how you work o do the job?

[¥s all ok \ ! This means You should I'ch)in to

breaking down think abo £ how yo

. u're oin
f,hc yrochlLJc ; Make sure the team has enough to estimate the work Faackaﬁcs
into smaller ‘:"‘ information about the work when You've de compasing ‘l‘.hcam.
smaller pieces: package to get the job done We'll £alk more about this in

the next chapter.
Each work package has to
be compact enough to make
it easy to organize
At the end of deomposition, Package Artwork
ow end up with a bunth © Write Story_L Into Files
<k vatkaoes that a‘é{* up Sketch m—
. 1 e. Ch =) DS A
+o the major delivera ro— aracters Mamgale g
Boxes Create Cardboard
Scenery oxes Printed
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These ave the only +wo tools
¢ tethniques of Create WBS—

Tewplates are a vseful shorfeut setompostion and templates

Decomposition is the most important tool in creating the WBS, but it’s not the

only one. You can also use templates, the other Create WBS tool, to help - ~
. . (

you with your WBS. The most common way to do this is to use a WBS from a . n‘

similar project you've done in the past as a starting point for your current one. e

Work Breakdown
Structure

WBS from a
Past Project
, Wh.crt You use the WBS from
Al o(: Your tompany's a similar Fro\)td‘l’, ) hclp You
x/‘ forms and templates ave m.akc Your new WBS, you've
Organizational ?ach of its organizaﬁoﬂa‘ using g fcmPla{:c.
Process Assets protess assets.

B rpen your penci
You'll need to understand decomposition for the exam. Here are a

few deliverables from Cows Gone Wild Ill. Based on what you've seen
so far, decompose them into work packages. There are no right or
wrong answers—this is practice for thinking about decomposition.

Software
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create work breakdown structures

Project ScoPe Management Magnets

Understanding how to build a work breakdown structure is very
important for the exam—it’s one of the most important parts of the
Scope Management knowledge area. Here’s your chance to create a
WBS for Cows Gone Wild Ill: The Milkening. There are two ways you can
break down the work. See if you can use decomposition to do it!

On this page, create a work breakdown structure broken down

by Ero'!ect ghase.

I Cows Gone Wild III: The Milkening '
| |
| Project Management ' m , Construction '

I _‘ Write Story . | .

Package Artwork
Into Files

Create WBS -

We've filled in 3 few
work patkages to get you
stavrted.

Use these magnets {0
l/\ £ill in the blank WBS. /\
— l Programming '

Scenery
Planning

Software
Design

170 Chapter 5

Get CDs,
Manuals, and
Cardboard
Boxes Printed

Test Software
Inspect
Boxes

Scope

Beta-Test
Vi deo Game

Create

Sketch
Characters

Schedule




scope management

More Magnets

Oops! Looks like the magnets fell off the fridge. Here’s your chance
to practice breaking down the work to create a different WBS using
the same magnets as before. But this time, instead of decomposing
project phases into work packages, break the project down by
deliverable.

On this page, create a work breakdown structure broken down

by deliverable.

| Cows Gone Wild III: The Milkening .

artwork and
Packaging

| Project Management '
_— _‘ Write Story ' -

Develop
Scope

Software

Design

Sketch

Artwork
Package Characters

Into Files

Inspect Beta-Test Create
Video Game s Scenery
Get CDs, Boxes COPe
Manuals, and Planning

Cardboard
Boxes Printed

Create
Schedule Test Software
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completed work breakdown structures

.
-4

|

| Cows Gone Wild III: The Milkening '

2 project Sco])e Management Magnets Solutions

You tan break doWn.{hc
work for a \W‘o\')cc{: n

any number ot WaYs:

| Project Management .
Scope

Planning

Develop

Scope

Create WBS
Create
Schedule

|
l Construction '
Write Story l Programming i

Package Artwork
B Into Files

Get CDs,
Manuals, and
Cardboard
Boxes Printed

Software
Design

Sketch
Characters
Create
Scenery

E's okay ik you

Y
. kage )
V seenery 1* a;::\f‘:?:r{;gh{ fhing heve is to

£ the WBS, not video game design-

detided that, s3y»

Test Software

Beta—Test
Video Game
Inspect
Boxes

ereating

under tonstrut on

- @RA\N
VAWERWR

Can you think of a reason that Mike would break Cows Gone Wild Il work down by phase?
Can you think of why he’d break it down by deliverable?
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This WBS has the same work

Faﬁkagcg but they’ N
down differe, ﬂ;y ve broken

| Cows Gone Wild III: The Milkening .

scope management

| Project Management '
Scope Write Story
Planning
Develop Create
Scope Scenery
Create WBS Sketch
Characters

Create Package Artwork
Schedule | Into Files

artwork and
packaging

Get CDs,
Manuals, and
Cardboard
Boxes Printed

| | Inspect
Boxes

Software

Software
Design

Programming

Test Software

Beta—Test
Video Game

AL

Did you notice how the Project management work Packages are the
same in hoth WBSes? You could break them down into more detailed

project management deliverables, and then you’J see a difference.
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the wbs dictionary

Inside the work package

You've probably noticed that the work breakdown structure only shows you the
name of each work package. That’s not enough to do the work! You and your
team need to know a lot more about the work that has to be done. That’s where
the WBS Dictionary comes in handy. It brings along all of the details you
need to do the project work. The WBS Dictionary is an important output of
the Create WBS process—the WBS wouldn’t be nearly as useful without it.

This is one of the WBS Dictionary entries for
the Cows Gone Wild [ll project. [t goes with
the “Test Software” work package in the WBS. )

The WBS Dictionary
contains the details of
every work Paclcage.
It'’s a separate output

of the Create WBS

PI'OCESS.

Eath work package has a

%4
Test Software
WBS Dictionary Entry

Work Package ID and Name: 3.2.4 — Test Software

- Statement of Work:

The goal of software testing is to verify that the Cows Gone Wild Il

software implements all of the (equiremen
This is just a tested by a team of quality engineers.
dcsdri\ﬁ:’lou

of the work Responsible Organization: Ranch Hand Games QA Team
that needs to
be done. Schedule Milestones:

i i ftware
o 4/26 — Programming team delivers so :
¢ /18— Functional testing and graphics tes.tmg completed
e 8/10 - QAapproves software for beta testing

Quality Requirements:
The software must meet the requirements defined by the Ranch Hand
Games QA team's quality S

Code of Account Identifier: RHG-236

3:,1’{ fovscf Required Resources and Cost Estimate:

at the WBS

doesn’t shoy ¢ Testplanning - One QA lead and two QA analysts (%%g%(g))o)
dependencies ¢ Functional testing -2 leads, 3 analysts, 11 éeg(t)e(z)r)s (%36,
3mong work ¢ Monitor beta testing - 2 leads, 1 analyst (36,

Packaf)cx

174 Chapter 5

ts. Each requirement will be fully

tandards document (‘RHG QA Standards.doc”)

name, and in many WBSes
the work Packages will also
have [D numbers.

Heve's what the wBS
Cn{'x\/ would look like
with this [D number.

l 3.2.4 - Test Software .

Eath work package
should be small enough
4o make tost and
vesourte estimates.

¥This actount identifier

is imyo\r{:ah'(:——i'[:)s how Yyou
hook Your WBS into your
COmPan\/'s adt.ounJcin5 S\/s{:cm.
That way you tan make sure
all of the work is paid for.



management

It will help you on the exam to know why all of the outputs
are important, and the WBS is one of the most important ones.
Write down as many reasons for using a WBS as you can think of.

Q,: Does the work breakdown
structure need to be graphical? It looks
like a lot of work. Can’t | just write out a
list of tasks?

A: Yes, the WBS has to be graphical.
The WBS needs to show all of the work
packages, and how they decompose into
phases or deliverables. When you look
at a simple WBS, it might seem like you
could manage your work packages just as
efficiently using a simple list. But what if
you have a large team with dozens,
hundreds or even thousands of work
packages? That's when you'll be really
happy that you know how to decompose
deliverables into a hierarchy.

diere qre no °
Dumb Questions

Q: What if one work package depends
on another one?

A: There are definitely dependencies
among work packages. For example, the
Ranch Hand QA team can’t begin to test the
software until the programming team has
finished building it. But while this information
is important, the WBS isn’t where you figure
out the dependencies.

The reason is that you need to figure out
what work needs to be done before you start
to figure out how the work packages depend
on each other.

Qj What if | don’t know enough to
estimate the cost of a work package?
What do | add to the WBS Dictionary?

A: The WBS Dictionary should only
contain information that you can fill in when
you create it. A lot of the time, you'll know all
of the information that needs to go into it.

If you have an estimate and know the
resources that should be used, then put it
in. But if all you have is a statement of work
and an account code, then that's all the
information you'll be able to add to the entry.
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scope baseline

The baseline is a snapshot of the plan

As the project goes on, you will want to compare how you are doing to what
you planned for. So, the scope baseline is there to compare against. It’s
made up of the scope statement, the WBS, and the WBS Dictionary. When
work gets added to the scope through change control, you need to change the
baseline to include the new work packages for that work, so you can always
track yourself against the plan.

Work Breakdown
Structure

WBS Dictionary
Project Scope

So, if someone wants to
add or remove work packages,
that's a change?

s \‘ the most updated plan.

176 Chapter 5

The stope baseline is a
Sna‘?shoJc of the plan,
and it’s an im\?or{;an{:
ou{:?u{: o(: Crca{:c WBS-

Work Breakdown
Structure

WBS Dictionary

Project Scope

The SéoPc Baselinc

Yes. When there’s a change you
need to take a new snapshot.

Whenever a change is approved through
change control, the baseline needs to be
updated. Approved changes are changes

to the scope management plan also, so it’s
important that you re-baseline your project
when they are approved. That way, you’ll
always be comparing your performance to




Q: What happens if | need to change
the scope?

A: You need to put it through change
control — just like a change to the product
scope. As you're building the product, it's
always possible that some work will pop up
in an unexpected place.

It could be that the initial technical design

is inadequate or buggy. Or maybe you just
think of a better way to do things while
you're working. In either case, you have

to determine the impact to the schedule,

the budget, the scope, and the quality of

the product and put the proposed change
through change control. That's what it means
to look at the triple constraint every time
there’s a change.

Once everyone understands the impact and
approves the change, you need to go back
and adjust your scope baseline to include
the new work. If your budget or schedule
are affected, you'll need to change those
baselines too and integrate all of them into
the project management plan. But we'll talk
more about that in later chapters.

Q: Do I really need to create a
baseline?

A: Yes. It might seem like a formality in
the beginning, but the baseline is a really
useful tool. As you are building your project,
you will need to refer back to the baseline

if you want to know how you are tracking
against stakeholders’ expectations.

thereqare no o
Dumb Questions

Let's say you said it would take you 12
months to build Cows Gone Wild Ill, and a
wrong technical decision creates a two-week
delay. You can use the baseline to figure

out the impact of that change to all of the
different plans you have made, and then
explain to everybody the impact of the
change.

You can think of the baseline as a way

of keeping track of the project team’s
understanding of their goals and how they
are going to meet them. If the goals change,
then the understanding of them needs to
change too. By telling everyone who needs
to approve the two-week delay about it, you
make sure that the goals change for the
team as well. Then you change the baseline,
SO you can measure your team against the
new deadline of 12 and a half months.

Q; Wait a minute. Doesn’t that mean |
need to do change control and update the
baseline every time | make any change to
the document while I’'m writing it? That’s
going to make it really hard to write the
first version of anything!

A: Don’t worry, you don'’t have to go
through change control until the scope
baseline is approved. And that goes for ANY
document or deliverable. Once it's accepted
and approved by all of the stakeholders, only
then do the changes need to go through
change control. Until it's approved, you can
make any changes you want. That's the
whole reason for change control—to make
sure that once a deliverable is approved, you

Anytime you make a c]mange, you need to get
it amfrovec[, and then update the baseline

management

run all of the changes by a change control
board to make sure that they don’t cause an
unacceptable impact to the schedule, scope,
cost or quality.

Q; How can you know all of this up
front?

A: You can't. Even the best planned
projects have a few surprises. That's why the
scope planning cycle is iterative. As you find
out something new about your scope of work,
you put it through change control. When it's
approved, you need to add it to your scope
management plan, your scope statement,
your WBS, and your WBS Dictionary.

It's also possible that you might find new
things that the team should do when you're
making your WBS or your scope statement.
So all of the scope planning documents are
closely linked and need to be kept in sync
with one another.

Q: What if | come up with new work for
the team later on?

A: You use change control to update the
scope baseline. Your project can change at
any time, but before you make a change you
need to figure out how it will affect the triple
constraint—and make sure your sponsors
and stakeholders are okay with that impact.
That's what change control does for you.

177



create wbs outputs

The outputs of the Create WBS process

The Create WBS process has three major outputs: the Work Breakdown

Structure, the WBS Dictionary and the Scope Baseline. But there are

others as well. When you create the WBS, you usually figure out that there

are pieces of the scope that you missed, and you may realize that you need to

change your plan. That’s what the last three outputs are for.

Outputs

4

We've already seen the most important ones.

The Seope Baseline

Work Breakdown
Structure Scope Baseline —
When you're evea 'Eing the WBS Dictionary
WBQ; You often discover
mns)smg pieces of the stope. — o —
\/Ou ” nccd ‘{‘p so back ahd ——— — —
Plan for them. That kieks T T e
the Planhing cycle a9ain. e =
Updates to the Scope  Updates to the Scope Change Requests
Statement Management Plan

7

The vest ave all about changes.

AN

%BUI.I.ET POINTS: AIMING FOR THE EXAM

m The Create WBS process is a m

decomposing large work products

outputs to the Scope Planning and
into work packages.

Definition processes, the Scope
Management Plan, and the Scope
Statement.

The WBS Dictionary is a = As you decompose the work,
really important process on the description of each work package you find new information that
PMP exam. listed in the WBS needs to be added to the Scope

. , ) Management plan and the Scope

m  The WBS is created by m The inputs to WBS creation are the

Statement. That information is
treated as a change and goes
through change control. Once it's
approved, it can be added into the
document, and that kicks off the
planning cycle again.
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there are no °
b Questions

Dum

Q,: How do I know if I should use phases or deliverables for
my WBS?

A: It really depends on the project. You want to present the
information so that it allows the management in your organization the
ability to visualize and control your project. So, if most people in your
organization divide it by phases, then you should, too.

If people do it different ways from project to project where you work,
then you might make your decision based on how people think about
the work you are about to do.

The point behind the WBS is to help other people see the work that
is necessary to get the project done, so if your management thinks
of projects in terms of phases and understands them best that way,
then it's better to divide your project work along those lines.

It could be that the work you are doing is anxiously awaited by a lot
of people who will look at the WBS to understand the project, and,
in that case, it probably makes sense to divide your work up by
deliverable.

We've planned the scope and
we've broken down the work for
Cows Gone Wild III. Now we're
ready to begin the project!

management

Q,: How do | know when | have decomposed the work to a
small enough work package?

A: The short answer is that you should decompose that work until
it is manageable.

You need to be careful when you come up with the work packages for
your WBS. If you decompose to the most granular level, you could
end up wasting everybody’s time trying to figure out exactly how
much effort goes into, say, “writing up meeting minutes” for each and
every meeting in your project.

So, you should break down the work to small enough packages that
everybody can understand what's being done and describe it in the
dictionary... and no further.

Q} | know how to make scope changes during planning. What
do | do if | run into scope changes during execution?

A: Any time you run into a change to your scope, regardless of
where you are in the process, you put it through change control. Only
after examining the impact and having the change approved can you
incorporate the change.
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the artwork change

Cubicle conversation

Everything is great. The project is rolling along, and there are no
problems with the scope... until something goes wrong.

Something's not right
with the artwork...

Brian: At first I thought we could use the same five
backgrounds over and over, but it’s starting to look
really stale.

Amy: Huh, I guess you’re right. It looks like we need to
create more scenery.

Mike: Why were we trying to limit the backgrounds in
the first place?

Amy: I think they were worried about disk space.

Brian: Yeah, but that’s not so much a concern right This is work that
now. was not Y\avmcd o)

L S.
Amy: Great! Let’s just change the artwork, then. @I and isn L in Jd‘,c wB

That means it's 3
Mike: Not so fast, Amy. There are a couple of things stope thange:

we need to do first...

- @RA\N
vawew

What homework do you need to do before you make a change to the
scope by adding or removing project work? Why?
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scope management

Why scope changes

Sometimes something completely unexpected happens. Say, a really important
customer asks for a new feature that nobody saw coming and demands it right
away. Or, a design for a feature just isn’t working, and you need to rethink it. Or,
new stakeholders come on board and ask for changes.

The scope can change while you are working for a lot of reasons. Some changes
are good for your project, while others will definitely reduce your chance of
success. Change control is there to help you to see which is which.

N

Good change Good changes happen g’;&y

A good change makes the product better with very little varely and "caﬂ\/. E\g et that
downside. It doesn’t cost more time in the schedule or thange has‘cus‘C ml?ovc d before
more money {rom the budget, and it doesn’t destabilize should E‘ v \Id“‘,

the product or otherwise threaten its quality. You go torward:

Bad change

A bad change is one that might seem from the outside
like a good idea but ends up making an impact on the

Scope Creep

This happens when you think you know the impact of a
change so you go ahead, but it turns out that that change
leads to another one, and since you are already making

the first change, you go with the next. Then another

change comes up, and another, and another, until it’s Be on the lookout for d
The way 4o avo; hard to tell what the scope of the project is. examples of seope treep an
avoid ti the exam.
stope Creep is 4, . so\d Y\a ng on bad
P’ah Your ¢h anges e’OId plaﬂ"g Both ave t,onSldc‘rcdlﬂ—é

and should never be done.

‘5°"‘P’efely.

Sometimes people think of a really great improvement
to the product and go ahead and make it without even
checking the impact. In software, this can happen pretty
easily. A programmer thinks of a way to make a feature
better, for example, and just implements it, without
talking it over with anybody. This may sound good, but
it’s not—because now you have to pay for these features
you never asked for.
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gold plating or

%_: Here’s the WBS that you created for the Cows Gone Wild Il project, and below that are some
¢ changes that the team has asked Mike to make since the work started. All of them are bad changes.
Ex.eactSe Check either scope creep or gold plating for each one.

[Cows Gone Wild III: The MilkeningJ

-

Scope
Planning

Develop Software Package Artwork Beta Test
Scope Design Into Files Video Game

Create WBS Sketch Inspect
Characters Boxes

| | Create Create

Schedule Scenery

Get CDs,
manuals and
cardboard
boxes printed

gl

1. We need to create a screensaver to market the 3. We should add a calculator for tracking gallons
game. Let’s kill two birds with one stone and of milk collected in the game. It will be really
test out a brand new graphics engine on it. Oh, easy. We could even release the calculator as a
and we’'ll need a story for the screensaver, so separate add-in, and we could probably make it
we should write that too. Of course we have to full-featured enough for the folks developing the
recruit some killer voice talent for the screensaver. game down the hall to use it too.

Memorable names sell more games.
[ ] Scope Creep [ ] Gold Plating

4. The printer just told us that she could also do silk

[ ] Scope Creep [ | Gold Plating

2. Testing the most recent build, | just noticed that if screen T-shirts for everybody as a ship gift. Let’s
the player presses x-x-z—a—Shift-Shift-Space in get our design team to do some special artwork
that order, Bessie does the Charleston—it’s for them. We can have everybody’s names written
really funny. in cows!!! Then we could use the same artwork

on posters that we put around the office—oh, and
[ ] Scope Creep [ ] Gold Plating coffee mugs for new people, too

|:| Scope Creep |:| Gold Plating

Buie|d pjoo si g "deal) adodg ale  pue ‘¢ ‘| :Siemsuy
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The Scope Cowntrol process

There’s no way to predict every possible piece of work that you and your team
are going to do in the project. Somewhere along the way, you or someone else
will realize that a change needs to happen, and that change will affect the scope
baseline. That’s why you need the Scope Control process. It’s how you make
sure that you make only those changes to the scope that you need to make, and

that everyone is clear on what the consequences of those changes are.

These updates are
how You veatt to
netessary stope

changcs {’,\'\a{: are
a?‘;rovcd {;\'\‘rough

thange control.

N

Scope Statement

Work Breakdown I
Structure WBS Dictionary

Ealuly

scope management

Monitorin,
& COntrollmg

PK‘OCQSS gt‘OlIP

Work

Performance
Information

This tame

chraight out of
the Divett ¢

Manage Project

T Scope Control Process Exetution
“eo|S

Change Control System
Variance Analysis

Replanning

We'll take 3
tloser look at

protess from
the last
ehapter. [t
Lells you how

m'S
ﬂucsc tools i, a well the £e2

minute,

Configuration Management System

been doing
the job-

—

—
— — —
— — —
— — —
= = =
Updates to the Scope Updates to the Updates to
Statement Scope Baseline the WBS

—_—
—
—
e
—

Updates to the Updates to the Project

WBS Dictionary

Management Plan
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how to make a scope change

Anatomy of a change

Let’s take a closer look at what happens when you need to make a change. You
can’t just go and change the project whenever you want—the whole reason that
you have a baseline is so you can always know what work the team is supposed
to do. If you make changes, then you need to change the baseline... which
means you need to make sure that the change is really necessary. Luckily, you
have some powerful tools to help you manage changes:

o A change is needed e Create a change request
Every change starts the same way. Someone Before a change can be made, it needs to be
realizes that if the project sticks with the plan, approved. That means that it needs to be
then the outcome will lead to problems. documented as a requested change. The only

way to get a handle on a change is to write it
down and make sure everyone understands it.

T know we're under pressure
to get the game out the door,
but we need to make a change. We
only planned on making four meadows
on level 3 and reusing them for level
6, but it's just not working for us.
We've got to change this if we want
the game to sell.

write up a change
request, and then put
it through Integrated
Change Control to get it
approved.

A change an com

= the project manager, a team
member, even 3 s‘l:akcholdcr_l

e ‘p\rom a"YWht\rc

Think

o of Integrated Change Control as 3
n .
9 Get the change approved thanges ::z:h;;;::is i:v;‘:\cr{:s vequested
Remember Integrated Change Control from Jes-
the last chapter? That’s the process where the
project manager takes a requested change and
works with the sponsor and stakeholders to get
approval to put it in place.

— Integrated
=| —™> Change —>

— Control

Requested Approved Change
Change Request
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e Do variance analysis
Take a look at the baseline and see how the change
will affect it. This is where you decide whether you
need to take some sort of corrective action. You
compare the scope baseline against the change that
you want to make, and figure out just how big the
change really You've weighing the thange
aaainst the baseline to see
; i‘[‘,’S SOi“S {'p Y-cqu'l\’c a
big change 1o your plan-

e Replan the work
Now it’s time to go back to the scope documentation
and update it to reflect the change.

scope management

Project Scope
Statement

Project Work Breakdown
Management Plan Structure
e Create a new baseline Don't (:o\rgc £ 4o uyda Lo

Now that you've figured out that you need to change the
scope, it’s time to update the baseline. Go back to the scope
statement, WBS, and WBS Dictionary, and update them so
that they reflect the change that needs to be made.

g )

the WBS Di(:{:iona\r\/, too.

The change is done!

Now you can move on with the project
using the new baseline that you saved
and distributed to the team.

This will come

\f‘ in handy when
You 90 baek to

Project Scope
Statement h

Work Breakdown
Structure

WBS Dictionary

WorkBrakdown
é =

Project Scope

The Stope Baseline

put together
the lessons
learned!

Project
Management Plan

= -"1.:-”
Project Management
Information System
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manage your changes

A closer look at the Change Control System o
One of the most important tools in any Monitoring & Controlling process is the . b
Change Control System. Let’s take a closer look at how it works.

Since the folks at Ranch Hand need a change to add more scenery to Cows Gone Wild
111, Mike takes a look at the scope management plan to understand the impact before
forwarding it to the change control board. Once they approve the change, he updates

the project management plan, checks it into the configuration management system,
and changes the WBS and WBS Dictionary to include the new work packages.

s

Remember this Lrom

the last chapter? [£'s
exactly the same thange
¢ontrol s\/s{:tm +ool that
we already learned about.

p—
r——
“We need more ——
scenery” Scope Management ey
Plan —_— \
“We need to add Change
. . more scenery”
The fivst step is to ljcheck Change Request Control
the scope managemen
plan to figwc out how to Board

handle the thange. /
Onte the thange is approved, you need

Lo update all of the velevant plans and
baselines 4o intlude the thanged work.

The PMIS is wheve the

Approval con(:iswa{:\on mahASCmChJc
S\ls{',an is, so the thanged

plans 90 heve.

T~ Make the

Change!

Project Mana_éement
Information System

Sinte the thange has been
Work Breakdown

- approved it’s time to update
Structure WBS Dictionary J\‘:r;/ég 'an 4 WBS Dic{:ionar\/.
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management

More Scope Control tools & techniques

There are three more tools and techniques in the Scope Control process. They’re
pretty intuitive: just take a minute and think of what you would need to do if you
had to make a change to your project’s scope. You’d need to figure out how big
the change is, you'd need to update your plans, and then you'd need a way to keep
track of that change in case you had to back it out. And that’s exactly what these
tools do.

Variance Analysis

This means comparing the data that can be collected about

the work being done to the scope baseline. When there is a
difference between the two, that’s variance. Tlle goal 0{

This tool of Scope Control is all about analyzing the difference
between the baseline and the actual work to figure out if SCOPe COIltlf'Ol
the plan needs to be corrected. If so, then you recommend . .
a corrective action and put that recommendation through 13 uPJatlng tlle
change control. l

scope, plan,
Replanning Laselme anJ

bdade
When a change or approved corrective action comes out WBS in‘[o.

~ v A2

of the change control system, you need to revisit the plan

and adjust it to include the new work. This usually means
replanning all of the work to include the changes. That means
updating the WBS, WBS Dictionary, Scope Statement, PM Plan,
or Scope Baseline to include the new information

Configuration Management System

This is the place to look for information about the deliverables
that have already been completed. All of your documents are
kept here, so, when you incorporate a change to any plan, it
needs to be versioned properly and kept here also.

Fiourati Man35Cmcn+, Sys’rxm i.s £r40m
Q _Q\\: gﬁlg,s‘gha\;i:r & Itsa set of ayyhca{uons

that tracks your work and deliverables.
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what’s scope control

188

there are no °
b Questions

Dum

Q,: Is scope control always about work and project
scope? Can it ever be about deliverables and
product scope?

A: No, scope control is always about the work that
the team does, because the whole Scope Management
knowledge area is about the project scope, not the product
scope. In other words, as a project manager, you manage
the work that the team is doing, not the things that they're
making. Now, that doesn’t mean you should never pay
attention to deliverables. You still need to pay attention

to the scope of the product, too, since the two are pretty
closely related. For example, in the CGW Il project,
anytime somebody wants to add a new feature to the game,
a programmer will need to program it, an artist will need

to make new artwork, and a tester will have to test it. Any
time you make changes to the project scope, it affects the
product scope, and vice versa.

Q,: What if a change is really small? Do | still have
to go through all of this?

A: Yes. Sometimes what seems like a really small
change to the scope—like just adding one tiny work
package—turns out to be really complex when you take a
closer look at it. It could have a whole lot of dependencies,
or cause a lot of trouble in other work packages. If you
don't give it careful consideration, you could find yourself
watching your scope creep out of control. Each and every
change needs to be evaluated in terms of impact. If there
is any impact to the schedule, cost, or scope, you HAVE to
put it through change control.

Q; How can you do variance analysis without
knowing all of the changes are that are going
to happen?

A: You do variance analysis as an ongoing thing. As
information comes in about your project, you constantly
compare it to how you planned. If you’re running a month
behind, that's a good indication that there are some work
packages that took longer than your team estimated—or
that you missed a few altogether. Either way, you need
to take corrective action if you hope to meet your project

objectives.

Waiting until all possible changes are known will be too
late for you to actually meet your goals. So you need to
constantly check your actuals versus your baseline and
correct where necessary (after putting your recommended
actions through change control, of course!).

Q,: | thought the configuration management system
was part of the Project Management Information
System from the Integration chapter. What does that
have to do with change control?

A: When you write and modify documents throughout
your project, you need to make sure that everybody is
working with the same version of them. So you check them
into a Configuration Management System, and that way
everybody always knows where to go for the latest version.

Since you are checking all of your documents in, that's
where you will keep your work performance information too.
The most recent version of the schedule, any reports you
have gathered on defects, and individual work performance
should all be there, too. So, when you want to figure out
what’s going on in your project, you look there first.

It follows that you would modify your documents and

check them back into the CMS after any change has been
approved too.

Everx scope clnange
goes tlnrougll scope

control.
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o232 ) Sco])e Control Magnets

£
I i Whenever you make a scope change, you need to go through all of the
| steps of change control. So what are those steps? Arrange the magnets to
] show the order that you handle changes to the scope.
1 5.
2 6.
3 7.
4, 8

Create a change request

StoFe the updated baseline
in the configuration
management System

Compare the
change against
the baseline

Go back and
plan for the
new work

7ou figure out
that you have to
make a change

Now the team can
change the way
they do the work

Get approval to make
the change

We put the finishing

Good work!
touches on the artwork...

... and construction
and testing are done.
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how change control works

055 | Sco])e Control Magnets Solutions

0 I

You figure out

Arrange all of the activities you do to control scope in the right order.

Go back and

I that you have to > plan for the
make a change new work
6. Update the

baseline

Sto;_‘:e the updated baseline
in the configuration
Mmanagement system

Get approval to make
the change

Now the team can
Change the way
they do the work

Compare the
change against 8.
the baseline

The whole idea behind ¢

Z:ubs{:a\r'l: by Figwing out that 3 thange needs
e made, You make sure the thange is veall

worth making, and then You update yo !

baseline so You ean keep track of it.

hangc tontrol is that Coy\{ro\

Remember, Stope he

is all sbout thanges

ur

Hold on, it seems like we keep
going around in circles with all
of these changes. How do T know
when the project is done?

Ask the stakeholders.

You need to go back to the stakeholders

and get formal acceptance. That’s what

the Scope Verification process is for, and
it’s coming up next.
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Make sure the team delivered the right product ‘é‘eﬁf:::;rﬁng

PK‘OCQSS gt‘OlIP
When the team is done, what happens? You still have one more thing you need to

do before you can declare victory. You need to gather all the stakeholders together

and have them make sure that all the work really was done. We call that the Scope
Verification process.

Scope Management
Plan

Project Scope
Statement

WBS Dictionary

Scope Verification Process

There’s only one tool in the
Scope Verification process:
inspection. This is where
the stakeholders actually
look closely at the what the
team did and make sure
that every single piece of
work was completed.

Inspection

I£ ’chey DON'T

£ e beom i e — [___E think that 3l the
work ¥ight, then -, e o Work was done, then
fhe stakeholders will I T YA Youll need to make
‘(:o‘rma“\l accqﬂc the g -——__— -—:— {5-:"'6 Chahacs. Back
dchvﬂ-ablcs (whith C"bangc Coh‘l:ko'/
means they do it Accepted Requested Recommended

- f‘"‘.‘))' Deliverables changes  corrective actions
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The stakeholders decide when the project is done

As you deliver the stuff in your scope statement, you need to make sure that each
of the deliverables has everything in it that you listed in the scope statement. You
inspect all of your deliverables versus the scope statement, the WBS, and the scope
management plan. If your deliverables have everything in those documents, then
they should be acceptable to stakeholders. When all of the deliverables in the
scope are done to their satisfaction, #en you’re done.

check this... ... against these

COWS GONE
”Ilp II, —— using this ——>

Project Scope
Statement

WBS Dictionary

g,’ Wh\/ do you think you need the
WBS Dictionary but not the

“E Milkﬁﬂihg inspection wBS for stope Vcri(:icaflon?

Ins ect £h .
& {:h;{: cach cogcz'vﬂ‘abfcs and Corrpikm

. he aceepts o
in the stope S{:afcmcn'ebPis :"—;Chfcha

Formal acceptance means that you have written confirmation
from all of the stakeholders that the deliverables match the
requirements and the project management plan.
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Is the project ready fo go?

Once the deliverables are ready for prime time, you inspect them with

the stakeholders to make sure that they meet acceptance criteria. The

. e . Ihspcd:ion Jus{ means si
purpose of Scope Verification is to obtain formal, written acceptance of the +£he stakeholders and

work products. If they are found to be unsatisfactory, the specific changes

requested by the stakeholders get sent to change control so that the right
changes can be made.

tting down with
lookins at each

deliverable 4o see if if's acceptable.

EVERY deliverable
should be inspecteJ,
including all Project

management
I£ the deliverables are not sbection documents and
iifﬁbﬁaf;: f::iﬁ e i everything proJuceJ
/ \ l)y the team.
No Yes

Change control

—_— —_—
— —
— —
— —
——— ———
Requested Recommended _
Changes Corrective Actions 2
LOWS GOME
WL
Here's a list of what wasn't The Milkening

aceeptable about Lhe product.
Once these ave addressed, we

should be all set. ot
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Scopecross

Take some time to sit back and give your right brain
something to do. It’s your standard crossword; all of
the solution words are from this chapter.

Across Down

3. Looking closely at the product to see if you completed 1. Figuring out how big a change is by comparing it to the

all of the work. baseline is called analysis.

6. The process where you write the project scope 2. The details of every work package in the WBS are stored in
statement is called Scope . the WBS

7. When one change leads to another and another and 4. When you're making a WBS, you can break the work down
another, it's called scope . by phase or

9. Getting work packages out of deliverables. 5. A version of the Scope Management Plan, Work Breakdown

Structure, and Product Scope that you will compare your project

10. Exploring all of the ways that you can do the work to is called the scope

so that you can find the best way to do the work in your
project is called identification. 8. scope means the features or functions of the
thing or service that you are building.

Answers on page 198.
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The project is ready fo ship!

There were a few unexpected changes to the scope along the way. But, for the
most part, everything went according to plan. The stakeholders and the CEO
got together with the team and went through everything they did—and it’s
ready to go. Great job, guys!

There were a couple
of bumps in the road
along the way, but

this was WAY better
than last time.

We verified the
scope and we're
ready to roll.

Wow! I can't
believe we got it
out the door so fast.
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exercise solutions

~ Sl‘wa rpen your pencil
WL Dolution
1. Programming

Wject Scope

3. Graphic design
W Scope
5. Great graphics

[ ] Project Scope

7. Mac and PC compatible

[ ] Project Scope

Here are some attributes of Cows Gone Wild Ill. Which are project
scope and which are product scope?

[ ] Product Scope
[ ] Product Scope

roduct Scope

BP/roduct Scope

2. 34 levels in the game

[ ] Project Scope [ Product Scope

4. Four playable characters

[ ] Project Scope E@iuct Scope

6. Testing

E’P{jeot Scope [ ] Product Scope

8. A “boss battle” milk fight level at the end

[ ] Project Scope B’ﬁoduct Scope

This will help you on the exam. Knowing
.{:ha't one protess’s output is another’s
input makes it a lot easier to vemember

{ the order of the Protesses.

xercise
oLvtion
1. Project Charter:;

Three of these inputs were outputs of Integration Management processes. Write down which
process created each of them, and which process group it was in.

Develop Project Charter (Initiating group)

2. Preliminary Scope Statement: ...... Develap. Peeliminary. Seape. Statement (lnitiating geaup)... .
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.. L/E::% +
* WHAT'S MY PURPASE
+

L]

Here are a few things that Mike left out of the CGWIII scope statement. Can you
figure out where each of them should go?

1. The game must have fewer than 15 defects A. Profect ijeefi‘]es
per 10,000 lines of code.

2. There will be four graphic designers
reporting to the art director, and six B. Project deliverables
programmers and four testers reporting to

the development manager.

C. Project constraints

3. No more than 15 people can be allocate
to work on the game at any time.

D. Initial project organization

4. Scenery artwork

E. Project reciu‘irements
5. The product shall reduce tech support calls

by 15%.

6. The game needs to run on a machine with F. Product acceptance criteria
1 GB of memory or less.
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Scopecross

Take some time to sit back and give your right brain
something to do. It’s your standard crossword; all of
the solution words are from this chapter.

"1y
Iﬂﬁﬂﬂﬂnnﬂﬂ
Aa 2 |
c[R[E[E [P |
& | B
B e JcJo i | lols |1 17 [t o]
D | [~
U | £ |
Eﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

-
B
B

[<]=[>]2 0]

o
v
a
R
4]
A
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— Exam Questions

1. Which of the following is TRUE about a work breakdown structure?
A. It contains work packages that are described in a linear, unstructured list
B. Each itemin the WBS represents a feature in the product scope
C. The WBS represents all of the work that must be done on the project
D. The WBSiis created by the product sponsor and stakeholders
2. Which is NOT an output of a scope management process?

A.  Preliminary scope statement
B. WBS Dictionary

C. Requested changes

D. Accepted deliverables

3. Which of the following is NOT TRUE about a work breakdown structure?

A. It describes processes to define the scope, verify work, and manage scope changes.
B. It contains a graphical, hierarchical list of all work to be performed

C. ltcan be broken down by project phase or deliverable

D. ltis an important element of the scope baseline

4. What is the correct order of the scope management processes?

A.  Scope Definition, Create WBS, Scope Planning, Scope Verification

B. Scope Planning, Scope Control, Create WBS, Scope Verification

C. Scope Planning, Scope Definition, Create WBS, Scope Verification

D. Scope Planning, Scope Baseline, Scope Definition, Scope Control
5. You are managing a software project. Your team has been working for eight weeks, and
so far the project is on track. The lead programmer comes to you with a problem: there is a
work package that is causing trouble. Nobody seems to know who is responsible for it, the
accounting department does not know what cost center to bill it against, and it's not even

clear exactly what work should be performed. Which of the following would BEST help this
situation?

A. Alternatives Analysis

B. WBS Dictionary
C. Scope Management Plan
D. Scope Verification
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6. The goal of Scope Verification is:

A. Toinspect the scope statement for defects so that it is correct

B. To gain formal acceptance of the project deliverables from the sponsor and stakeholders
C. To get everyone in the project working together towards a common goal

D. To verify that all PMBOK® Guide processes are complied with

7. Historical information and lessons learned are part of:

A
B.
C.
D.

Organizational process assets

Enterprise environmental factors

Project management information system (PMIS)
Work performance information

8. You’ve taken over as a project manager on a highway construction project, and the execution is already
underway. Your sponsor tells you that moving forward, all asphalt should be laid down with a 12” thickness.
The scope statement and the WBS call for 9” thick asphalt. What is the BEST course of action?

A

Look for a cheaper supplier so the cost impact is minimized

B. Tell the sponsor that the work is already underway, so you can’t accommodate his request
C. Refuse to alter the plans until the change control system has been used
D. Tell the team to accommodate the request immediately

9. Which of the following BEST describes the purpose of the project scope statement?

A

B.
C.
D

It describes the features of the product of the project
It is created before the scope management plan
It decomposes deliverables into work packages

It describes the objectives, requirements, and deliverables of the project, and the work needed to create
them

10. It’s the end of execution for a large highway construction project. The work has been done, and the
workers are ready to pack up their equipment. The project manager and project sponsor have come by
with specialists to check that each requirement has been met, and that all of the work in the WBS has been
performed. What process is being done?

A

B.
C.
D

Scope Control
Scope Verification
Scope Testing
Scope Definition
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11. You have just been put in charge of a project that is already executing. While reviewing the project
documentation, you discover that there is no WBS. You check the Scope Management Plan and discover that
there should be one for this project. What is the BEST thing for you to do:

A. Immediately alert the sponsor and make sure the project work doesn’t stop

B. Stop project work and create the WBS, and don't let work continue until it's created

C. Make sure you closely manage communications to ensure the team doesn’t miss any undocumented work

D. Mark it down in the lessons learned so it doesn’t happen on future projects

12. A project manager on an industrial design project finds that the sponsor wants to make a change to the
scope after it has been added to the baseline. What document should he consult?

A WBS

B. Scope management plan

C. Change request form template
D. Preliminary scope statement

13. You have just started work on the project scope statement. You are analyzing the expected deliverables,
when you discover that one of them could be delivered in three different ways. You select the best method
for creating that deliverable. What is the BEST way to describe what you are doing?

A. Alternatives analysis

B. Decomposition

C. Scope definition

D. Stakeholder analysis
14. You're the project manager on a software project. Your team has only completed half of the work, when
the sponsor informs you that the project has been terminated. What is the BEST action for you to take?

A. Verify the deliverables produced by the team against the scope, and document any place they do not match

B. Call ateam meeting to figure out how to spend the rest of the budget

C. Work with the sponsor to see if there is any way to bring the project back

D. Tell the team to stop working immediately
15. You are managing an industrial design project. One of your team members comes to you with a
suggestion that will let you do more work while at the same time saving the project 15% of the budget. What
is the BEST way for you to proceed?

A. Tell the team to make the change because it will deliver more work for less money

B. Refuse to make the change until it a change request is documented and change control is performed

C. Refuse to consider the change because it will affect the baseline

D. Do a cost-benefit analysis and then make sure to inform the sponsor that the project scope changed
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16. You are the project manager for a telecommunications project. You are working on the
project scope statement. Which of the following is NOT included in this document?

A. Authorization for the project manager to work on the project

B. Requirements that the deliverables must meet

C. Adescription of the project objectives

D. The list of deliverables that must be created

17. Which of the following is NOT an input to scope control?

A.  WBS Dictionary

B. Approved change requests
C. Requested changes

D. Project scope statement

18. Which of these processes is not a part of Scope Management?

A.  Scope Identification

B. Scope Planning

C. Scope Control

D. Scope Verification
19. You are the project manager for a new project, and you want to save time creating the
WBS. Which is the BEST way to do this?

A. Make decomposition go faster by cutting down the number of deliverables

B. Use a WBS from a previous project as a template

C. Don't create the WBS Dictionary

D. Ask the sponsor to provide the work packages for each deliverable
20. The project manager for a telecommunications project is using the Scope Definition
process. Which BEST describes this?

A. Creating a document that lists all of the features of the product

B. Creating a plan for managing changes to the scope baseline

C. Creating a document that describes all of the work the team does to make the deliverables

D

Creating a graphical representation of how the phases or deliverables decompose into
work packages
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21. You are the project manager for a construction project. You have completed project
initiation activities, and you are now creating a document that describes processes to
document the scope, decompose deliverables into work packages, verify that all work is
complete, and manage changes to the baseline. What process are you performing?

A. Scope Planning

B. Scope Definition

C. Create WBS

D. Scope Verification
22. You are a project manager working on a project. Your sponsor wants to know who a
certain work package is assigned to, what control account to bill it against, and what work
is involved. What document do you refer her to?

A. Scope Management Plan

B. WBS
C. WBS Dictionary
D. Scope Statement
23. Which of the following BEST describes the change control system?

A. It describes processes that guide you in building the scope statement, breaking down

the work, and verifying the scope

B. Itdescribes all of the deliverables in the project decomposed into work packages

C. It contains historical information, lessons learned, templates and forms

D. Itdescribes how specific approved changes are used to update the project documents
24. You are the project manager for a software project. One of the teams discovers that if
they deviate from the plan, they can actually skip one of the deliverables because it's no

longer necessary. They do the calculations, and realize they can save the customer 10%
of the cost of the project without compromising the features in the product. They take

What is the BEST way to describe this situation?

A. The project team has taken initiative and saved the customer money
B. Adispute is resolved in favor of the customer

C. The team informed the project manager of the change, but they should have informed
the customer too

D. The team did not follow the Scope Control process

this approach, and inform you the following week what they did during the status meeting.
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1. Answer: C

The work breakdown structure is all about breaking down the work that your team needs to do. The WBS is graphical
and hierarchical, not linear and unstructured. Did you notice that answer B was about product scope, not project scope?

2. Answer: A

There are two ways you can get to the right answer for this question. You can recognize that the WBS Dictionary,
Requested Changes, and Accepted Deliverables are all Scope Management process outputs. (You'll see Requested
Changes in every knowledge areal) But you can also recognize that the Preliminary Scope Statement was created by
the Develop Preliminary Scope Statement, which is part of the Initiating process group.

3. Answer: A

Did you recognize that answer A was describing the scope management plan? Once you know what the WBS is used
for and how to make one, questions like this make sense.

Be on the lookout: for

4. Answer: C ake protesses like “Seope
. - aseline.” It sounds ke 5

You'll need to know what order processes come in, and one good way to do that is to think real process but it’s n
4 hot.

about how the outputs of some processes are used as inputs for another. For example, you
can't create the WBS until the scope is defined, which is why A is wrong. And you can’t do
change control until you have a baseline WBS, which is why B is wrong.

5. Answer: B

An important tactic for a lot of exam questions is to be able to recognize a particular tool, technique, input or output from
a description. What have you learned about that tells you who is responsible for a work package, what control account
to associate with it, and describes the work associated with it? That's a good description of the WBS Dictionary.

Insycc{:'lon isnt )usf done at the end of the

( project. You do Seope Vevification on every

6. Answer: B single deliverable made by you and the team.

There are some questions where you'll just have to know what a process is all about, and this is one of them. That's
why it's really helpful to know why Scope Verification is so helpful to you on a project. You use Scope Verification to
check that all of the work packages were completed, and get the stakeholders and sponsor to formally accept the
deliverables.
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7. Answer: A

It's easy to forget that Organizational Process Assets is more than just an input. It's a real thing that's part of your
company. Take a second and think about what assets are in your organization that help you with carry out each
process. Get it? Good! So what ianyway? It's stuff like reports and data that you or another
project manager wrote down on a previous project and §tored in a file cabinet or a database. That's an asset you can
use now! ? Those are lessons you wrote down at the end of a previous project and stuck in

a file cabinet or a database. r asset you can use.

is stored in 3 “Lor\?ora{:c knowledoe

These inputs and outputs make
sense when I think about how I'd
use them on a project. Organizational
Process Assets are just things that my
organization keeps track of o help me do
my job, like information from old projects
and procedures that help me do my job.

nC‘{’,WOY'k

8. Answer: C

One thing to remember about change control is that if you want to make the sponsor and stakeholders happy with

the project in the end, sometimes you have to tell them “no” right now. When you’re doing Scope Control, the most
important tool you use is the change control system. It tells you how to take an approved change and put it in place on
a project, and there’s no other way that you should ever make a change to any part of the baseline. That means that
once everyone has approved the scope statement and WBS, if you want to make any change to them, then you need
to get that change approved and put it through the change control system.

9. Answer: D

Some questions are just definition questions. When that definition is a “Which-is-BEST” question, there could be an
answer that makes some sense, and it's tempting to stop with it. In this case, answer A sounds like it might be right.
But if you read answer D, it's much more accurate.

i bout
Don't forget that the exam is always a
{:: PROJSECT stope, not the PRODUCT
stope- Make sure You know the diffevente.

The PMBOK® GQuide says this stubf

” but that's iust another wovd
%ctca ﬁ:{c cabinc’é) or 3 £older on Your

you are here »

205




exam answers

10. Answer: B

When you’re getting the sponsor and stakeholders to formally accept the results of the project, you're
doing scope verification. There’s only one tool for it: inspection. That means carefully checking the
deliverables (in this case, what the workers built on the highway) to make sure they match the WBS.

\/\ Anfwcr D is a 900d idea, but it's not
as important as c\r'ca'f:ing a new WBS.

This question is a little tricky. The most important thing about a WBS is that if your Scope Management Plan says
it should be there, then your project absolutely cannot be done without it. And a general rule is that if you ever find
that there is no WBS, you should always check the Scope Management Plan to find out why.

11. Answer: B

12. Answer: B

This is another question that is testing you on the definition of a specific document, in this case the scope
management plan. Think about what you use a scope management plan for. It tells you how to define the scope,
break down the work, verify the deliverables and manage scope changes — which is what this question is asking.
All of the other answers have inputs and outputs that don’t have anything to do with managing changes.

13. Answer: A

Here's another example of how there are two correct answers but only one
BEST one. Answer C is true — you are doing scope definition. But is that
really the best way to describe this situation? Alternatives analysis is part
of scope definition, and it's a more accurate way to describe what's going

on here.
b When you look at 3 fey, ways to treate

a deliverable and then, decide on the
best one, that’s variante analysis.

That way, if I need to
restart the project later or
reuse some of its deliverables, T'll
know exactly where my team left
off when it ended.

14. Answer: A

This question is an example of how you need to rely on more than just
common sense to pass the PMP exam. All four of these answers could be
good ways to handle a terminated project, but there’s only one of those
answers that corresponds to what the PMBOK® Guide says. When a
project is terminated, you still need to complete the Scope Verification
process. That way, you can document all of the work that has been
completed, and the work that has not been completed.
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15. Answer: B

Are you starting to get the hang of how this change control stuff works? The baseline isn’t etched in stone, and
you need to be able to change it, but you can't just go ahead and make changes whenever you want. You need
to document the change request and then put that request through change control. If it's approved, then you can
update the baseline so that it incorporates the change. You de Finitel

Y €an't just mak
the thange and infov:)m '(:h: ’

Sponsor later. All
16. Answer: A . aFP\rovedé thanges need

When a question asks you about what a particular document, input, or output contains, be on the lookout for
answers that talk about a different document. What document do you know about that gives the project manager
authorization to do the work? That's what the project charter is for.

17. Answer: C

Sometimes Scope Control is easiest to think about if you think of it as a kind of machine that turns approved
changes into updates. It sucks in the approved changes and all of the other Scope Management stuff (the Scope
Statement, WBS, and WBS Dictionary), does all the stuff that it needs to do to update those things, and then spits
out updates. And sometimes it spits out new requested changes because when you’re making changes to the
WBS or Scope Statement you realize that you need to make even more changes.

18. Answer: A I think of Integrated Change
Control as a machine that furns
change requests into approved
changes, and Scope Control as
the machine that turns approved

o}
changes into updates to the
scope baseline. M
19. Answer: B
§

WBS templates are a great way to speed up

creating the WBS, and the easiest way to create
a template is to use one from a previous project.
Itis not a good idea to cut out deliverables, skip

important outputs like the WBS Dictionary, or You tan also us‘:ha e
make the sponsor do your job for you. Lemplate Yor The (
b

Scope ldentification is a made-up process. It
didn’t appear in this chapter, and even though it
sounds real, it's wrong.

b management plon

W
X

-

=

&~
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20. Answer: C

This question asked you about the Scope Definition process, but all of the answers describe various outputs. Which
of these outputs matches Scope Definition? Well, the main output of Scope Definition is the Scope Statement, and
answer C is a good description of the scope statement.

21. Answer: A

Most of the processes that you have to learn for the exam have one key output, and a lot of questions will describe
that output and ask you to figure out which process is being performed. What document is being described here?
It's the Scope Management Plan, which you create in the Scope Planning process.

22. Answer: C

There’s only one document you've seen that shows you details of individual work packages and contains a control
account, a statement of work, and a resource assignment. It's the WBS Dictionary.

23. Answer: D

Here’s another question where you need to know how to describe an important tool. In this case, you need to know
what the change control system is used for. Luckily, answer D is a pretty good description.

Hey, T'll bet a good way to study for
the exam is to look at answers A, B and C
in question 23 and figure out what each of
them is describing. It'll be great practice
identifying an output from a description!
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24. Answer: D

When you read the question, it looks like the team really helped the project, right? But think about
what happened: the team abandoned the plan, and then they made a change to the project without
getting approval from the sponsor or stakeholders. Maybe they discovered a useful shortcut. But isn't it
possible that the shortcut the team found was already considered and rejected by the sponsor? That's
why change control is so important.

[ i stion made it
Did you notite how the que :

sc:un:il like the team did 3 good _H\mg by
ignoving Seope Control and making thanges

that weve never approved?

Keep an eye out for c[uestions that describe an input
or output and then ask you to name it. Look at each
answer and think up own Jescri]otions for them—one
of them will match the question.
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6 time management

Getting it Done on Time

Time management makes
all of our cocktail parties a
success! Now that we know how
to sequence our activities and

build our schedules, we always

have time to limbo before we've
had too many martinis.

Time management is what most people think of when they
think of project managers. It's where the deadlines are set and met. It starts
with figuring out the work you need to do, how you will do it, what resources you’ll
use, and how long it will take. From there, it's all about developing and controlling that

schedule.

this is a new chapter
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a june

Reality sets in for the happy couple

Rob and Rebecca have decided to tie the knot, but they don’t have
much time to plan their wedding. They want the big day to be
unforgettable. They want to invite a lot of people and show them all a
great time.

But just thinking about all of the details involved is overwhelming.
Somewhere around picking the paper for the invitations, the couple
realize they need help...

Everything has to be
perfect! But it seems
so huge. I don't know
where to start.

Rebetea’s been
dreaming of the big
day sinte she was
12, but it seems

like theve’s so little
time to do it all-
She needs some help-

212

Thc\/’vc always dreamed of
a June wcddihg, but it's
alrcady Januar\/.

Don't worry. My sister's
wedding planner was

great. Let me give her
a call.




time

Meet the wedding planner

Take it easy, guys. I've
got it under control.

Rob: We want everything to be perfect.

Rob: Oh no, we haven’t even booked the place.

Rebecca: And it’s all got to be done right. We can’t print the
invitations until we have the menu planned. We can’t do the seating
arrangements until we have the RSVPs. We aren’t sure what kind
of band to get for the reception, or should it be a DJ? We’re just
overwhelmed.

Rob: My sister said you really saved her wedding. I know she gave
you over a year to plan.

Rebecca: But I've always dreamed of a June wedding, and I'm not
willing to give that up. I know it’s late, but can you help us?

Rebecca: There is so much to do! Invitations, food, guests, music...

- @RA“«
POWER

What should Kathleen do first to make sure they have time to get everything done?
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looming deadline

Time management helps with aggressive time lines

Since there are so many different people involved in making the wedding go
smoothly, it takes a lot of planning to make sure that all of the work happens
in the right order, gets done by the right people and doesn’t take too long;
That’s what the Time Management knowledge area is all about.

Initially, Kathleen was worried that she didn’t have enough time to make sure
everything was done properly. But she knew that she had some powerful time
management tools on her side when she took the job, and they’ll help her
make sure that everything will work out fine.

We've got a lot of people and
activities to get under control.
You guys really should have called

six months ago, but we'll still make
this wedding happen on time.

To-Do Ljs¢

Invitations

Flowers

>

Wedding Cake

Theve's a lot to 56{: dolnc .
before June... Kathleen's going

ed to (:igwc out what
t:i:\: needs to be done before

she does an\lﬂ\ing else.

Dinner mep,,

Bang
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time management

Time Management Magnets

You need to know the order of the time management processes
for the exam. Luckily, they are pretty intuitive. Can you figure out
the order?

schedule control

Activity Duration
Estimating

‘Schedule Development I

Activity Sequencing
Activity Definition

Activity Resource
Estimating

you are here » 215



the time management processes

Time Management Magnets Solution

Here are the correct order and the main output for each of the time management processes

@ [activity Definition © |Activity Sequencing '

Next, you figure out which
—_— First you come up with a list activities need to come befor.e
—_— of all of the activitics that others and put them in the right
— will need to be completed order. The main output here is
—— P ’ Network
Activity List

a network diagram, a picture

Diagram of how activities are related.

0 4

he activity list is the basi Knowing the stuff that needs to happen
for the nc{:/work Ziag:amaz:af and the sequente is half the ‘.Ja‘[',‘H& Now
You eveate in the next protess. you need to (:igurc out who will do the

wovk.

Activity Resource e
Estimating

Activi ty Duration
Es timating

Then you estimate the resources

And then the time it will take to
you need to do the job and do each activity.
E’ create a list of them.
Resource
‘ Activity
Requirements i
q Duration You tan use lots of diffevent
Estimates estimati i
Onte You have the network diagram, You dsc{;:rrf::: :::hl'::uih{:o
tan start 4o Figwc out who and what /R_/ project will £ake e
are needed to get the project done. ’ .
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time management

1
@ | schedule Development @® [schedule Contro
| — " Then you build a schedule A—— : Finally, you monitor and
e from all of the estimates, | S—1 control changes to the
T pe— and the resource and —i Sche(.iu.le to make sure
e activity information you’ve re that it is kept up to date.
*-:i Ml created. | |
K ch‘fms track of the issues that
The sehedule pulls all of the vequive sthedule ch.angcs. and ot
information together to dealing with them is as impor tan
predict the project end date. in Time Management as it was in

Seope Managerert
The last protess, Sthedule

The fivst five Time Management gocnlcr{;ﬂ, ".5. in the Moni Loring
protesses are in the Planning yrotcss/\/ § Controlling protess group.

group betause {:hcy'vc all about N
toming up with the sthedule—and . gﬁ‘;:;’:xﬁng
You need that before Yyou £an start s gr%u]) b Controlling
c%ccuﬁng your yvo\")cb{:.

Time Management is all about breaking the work
down into activities, so you can put them in order
and come up with estimates for each of them.

What do you need to know before you can figure
what activities are needed for a project?

you are here »
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defining activities

Break down the work with Activity Pefinition

Activity definition uses everything we already know about the project to divide the work into
activities that can be estimated. The inputs for this process all come from the processes in the
Scope Management and Integration Management knowledge areas. The first step in time
management is figuring out how the project work breaks down into activities—and that’s what
the Activity Definition process is for.

Planning

PrOCGSS group

The ProJcC‘l: managemcn{: Plah
Inputs K\ Instesd of drsving out the whee includes a plan on time management
mathine for each brocess, we'll s < that talks about your protess for
You the “Iputs” fummel heve JUst show getting the activity list defined.
P [}

vo | PEs
‘ E? llr I
Organizational Enterprise "'

Process Assets Environmental Factors

\
|

Project Management Plan

You might want to look at all of
the lessons from similav F\ro\)cd:s
your "'°"‘Fao'? has done o ge ta is still the main place to 90 to
good idea of what you need to do Figurc out what the project
on the turvent one. is supposed to produce.

The projeet scope statement

Work Breakdown
Structure

WBS Dictionary Project Scope
Statement

The WBS and WBS Dit{iona\r\/ have the work
explained to the work package level. That’s
move detailed than the scope statement, but
still £o0 high 4o estimate well.
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time management

Tools and techniques for the Activity Definition process

This “Tools”
Kathleen sat down and wrote down everything she knew about the project. k\iéo,h "\Ca'\s_
She used the Activity List from her last wedding as a guide and then — & we re showing
thought about the things that Rob and Rebecca wanted that were different ° O YYou the {30_015
from her past projects. She broke those things down into activities and and techniques
pulled everything together into an activity list. for the protess.
Get the
picture?
Pecomposition

This means taking the work packages you defined in the
scope management processes and breaking them down even
further into activities that can be estimated.

Tewplates —

If your organization has done other projects similar to this
one, you can probably use a template to come up with many
of the activities that are necessary.

Expert Judgment

Ask somebody who has done this before to give their opinion
on what activities will be needed to get the job done.

Planning Component

When you don’t know enough about a project to come '
up with a complete activity list, you can use a planning -
component as a placeholder until you know more. These are
extra items put at high levels in the WBS to allow you to plan

for the unknown. Two such components are the control
account and the planning package.

Control Account Planning Package
‘ This placeholder is inserted at a ‘ This is a placeholder that is put
level higher than a work package for between the control account and an
accounting purposes. Anything written actual work package.

in the control account is tracked in a
control account plan.
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plan as you go

Rolling wave planning lets
you plan as you go

Sometimes you start a project without knowing a lot about the work
that you’ll be doing later. Rolling wave planning lets you plan and
schedule only the stuff that you know enough about to plan well.

If Kathleen were using rolling wave planning, she might write a

schedule for only the tasks it takes to do the invitations and leave the
planning for the menu and the seating up in the air until she knows who

will RSVP.

Rob and Rebecca probably wouldn’t be happy hearing that Kathleen
was only going to plan for the invitations to be sent, though. They want
to know that their wedding is going to happen on time. That’s why
rolling wave planning should only be used in cases where it’s not possible

to plan any other way.

Dum

Q; How would you use experts to help you define tasks?

A: A wedding is something that a lot of people have experience
with, but some projects are not as easy to get a handle on. If you
were asked to manage a project in a new domain, you might want to
ask an expert in that field to help you understand what activities were
going to be involved.

Even in Kathleen’s case, access to a catering expert might help her
think of some activities that she wouldn’t have planned for on
her own.

It could be that you create an activity list and then have the expert
review it and suggest changes. Or, you could involve the expert from
the very beginning and ask to have an activity definition conversation
with him before even making your first draft of the activity list.

220 Chapter 6

therejare no
b Questions

Q,: | still don’t get planning packages and control accounts.

A: Planning packages are somewhere between control accounts
and work packages in the WBS hierarchy. They are just placeholders
that are used to plan against when you don’t know much about
certain areas of your project. By using a Planning package, you can
add buffer time into your schedule and flag areas that are going to
need further planning work in the future.

Control accounts are used for budgeting. They're accounting tools.
You would use control accounts if you have a bunch of activities that
you had to do in order to track your budget, and you need to track
them separately from the rest of the project.



time management

Activity Magnets

Here is part of a WBS. Arrange the activities underneath the WBS to
show how the work items decompose into activities.

_ This is Pavr{: of the WBS that Kathleen
This is one work Packagc from the ode for the WCdd"‘ﬁ PV"JC‘:{
wedding WBS. How does it detompose

into ac‘l:lw{:lcs.? | Weddlng I d
\ A1 |
| A Food . | Inv1tat:|.ons . | Bridal .

L DRI £ PR T
2 2 2
3 1 7 1 7

A, A,

l Shop for Shoes '

Create the
Guest List

Mail the
Invitations

‘ Shop for Dress ' Finalize the Meny
Find Caterer Print the
Invitations

‘ Cater the Wedding '
‘ Choose Bouquet '
I Wait for the RSVPs '

Tailoring and
Fitting
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exercise solution

Activity Magnets Solution

Here is part of a WBS. Arrange the activities underneath the WBS to
show how the work items decompose into activities.

| Wedding '

| Food . | Invitations . | Bridal .
. ‘ Shop for Dress '

1. | Find Caterer Create the

Guest List

—_

2..| Finalize the Meng 2. .| Print the 2. l Shop for Shoes '

Invitations

3. | Cater the Wedding 3. | Mail the 3. | Choose Bouquet
’ Ié " | Invitations '

4. l Wait for the Rsvps ' 1

There ave lots of other activities that eould be

a/cécigcd for the three work packages in Kathleen's

Tailoring and
Fitting

The important thing to vemember about activities,
though, is that they are broken down to the level
at which they can be estimated aceurately.
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Activity Definition Quiputs
The main output of this process is the activity list. It’s the basis for all of the

estimation and scheduling tasks you will do next. But there are a few others that
go along with it and help to make the estimates more detailed and accurate.

Outputs

ﬁ

Some milestones for
the wedding;

* [nvitations sent
* Menu ‘pinalizcd
* Churth booked

* Bridesmaids’ dvesses
fitted

Activity List
This is a list of everything that needs to be done to complete
your project. This list is lower-level than the WBS. It’s all the

activities that must be accomplished to deliver the
work packages.

Activity Attributes

Here’s where the description of each activity is kept. All of the
information you need to figure out the order of the work should
be here, too. So any predecessor activities, successor activities
or constraints should be listed in the attributes along with
descriptions and any other information about resources or time
that you need for planning.

Milestone Lists

All of the important checkpoints of your project are tracked
as milestones. Some of them could be listed in your contract
as requirements of successful completion; some could just be
significant points in the project that you want to keep track
of. The milestone list needs to let everybody know which are
required and which are not.

Requested Changes

As you figure out which activities will need to be done, you may
realize that the scope needs to change. When that happens, you
need to create a change request and send it through the change
control system.

time management

|1V}

Activity List

{1

—1
[

Activity
Attributes

—
—

Milestone
List

¥

—
—

—
—
—

—_—

Change
Request
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program

We just got the
programs back from the
printer, and they're all
wrong!

Rob: The quartet cancelled. They had another
wedding that day.

Rebecca: Aunt Laura is supposed to do the reading
at the service, but after what happened at Uncle Stu’s
funeral, I think I want someone else to do it.

Rob: Should we really have a pan flute player? I'm
beginning to think it might be overkill.

Rebecca: Maybe we should hold off printing the
invitations until this stuff is worked out.

Kathleen: OK, let’s think about exactly how we want
to do this. I think we need to be sure about how we
want the service to go before we do any more printing.
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time management

The Activity Sequencing process puts everything in order

Now that we know what we have to do to make the wedding a success, we need
to focus on the order of the work. Kathleen sat down with all of the activities she
had defined for the wedding and decided to figure out exactly how they needed to

happen. That’s where she used the Activity Sequencing process. Pgt‘;‘s‘s“;’;% up

The activity attribute list she had created had most of the predecessors and
successors necessary written in it. Her milestone list had major pieces of work
written down and there were a couple of changes to the scope she had discovered
along the way that were approved and ready to go.

Inputs

This intludes iwpo!rma{:ion about
eath ac{:ivi{:\/, intludihg known
predecessors and suttessovs.

—_ =
—— F_
— [..- !
—
Activity List Activity
Attributes
—
—
— e
—t
= —
Milestone Change
List Request
When Kathleen vealized Rob and
/& Rebetea were g0ing to need another
- limo to take the bridesmaids o the
V'ece\?'{:ion hall, she Fu‘f‘, that chanae
Rob and Rgbccca had asked that through change c‘.ov\{:vrol—im:lud'mng5
the invitations be printed at least vunning everything by Rebecea’s
three months in advante £o be sure mother—and it was approved
that everyone had time to RS\/P. .

That's a milestone on Kathleen's list.
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invitation network diagrams

Piagram the relationship between activities

One way to visualize the way activities relate is to create a network diagram.
Kathleen created this one to show how the activities involved in producing the

invitations depend on one other.

Showing the activities in rectangles and their relationships as arrows is called a
Precedence Diagramming Method (PDM).

This kind of diagram is also
ealled AC{iviJc\/ on Node (AON).

Y

pick calligrapher

This arrow shows 3
Finish—to—start predecessor
between the “pick ealligrapher”
and “addvess” aetivities.

L

start

226

Pieking a calligrapher and a
printer have no predetessors.

\

address
invitations

pick printer

Chapter 6

send
invitations
Prin{:ins M on The succ:ssor to ,
d‘SiS"i"S the invitations. ?ﬂ“{ is “addvess.
.
design —_— print
invitations invitations v
finish
print The mens need 'bo\
menus be printed and 4,
invitations sent

)
Ctore we re donc.



time management

Another way fo show how tasks relate

This is the same set of activities as on the previous page, but
shown using the Arrow Diagramming Method (ADM).
The main difference is that the activities are written on
arrows when you create this kind of diagram.

The picture looks a little

diffevent but these £wo
diagrams show exaetly the
Another name for this ; !
roth st same sequente of events.

Ac{ivi{y on Avvow (AOA).

address invitations

This is @ dumm achivH:\/- [£'s
rcyvcscn{cd by a dashed line.
[+ tells you that theve's a
dependenty hcv-c——{:hcz want
the menus printed betore
the invitations—but there's
no attual acﬁvib/ to connett
these two nodes.

The nodes don’t ac’cually
stand for anything heve
but the velationship
between the tasks.

- @QA\N
VAWERWR

Can you see benefits to using an ADM diagram over a PDM
diagram? When might you use one instead of the other?
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network diagram

harpe Your pecil
\&A You'll need to know how to turn a table of nodes into a network diagram,

= so here's your chance to get some practice! Here's a list of nodes for a
PDM network diagram. Try drawing the diagram based on it:

Name Predecessor

Start —
A Start

—|IZT|®(MmMmM|O[O|m
O

E,H
Finish F, G, I
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time

Now try an ADM network diagram! Here’s a list of nodes for one:

7

Use a dashed line 4o show
dummy attivities—they show

ou dependenties between nodes
Lhat don't have activities

Node Dummy? between them.

Start—1 No
1-2 No
2-3 Yes

Start-5 No
54 No
4-3 No

3-End No
5—6 Yes

6-End No

—> Answers on page 286.
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predecessor types

More tools for sequencing

The most common kind of predecessor is the Finish to Start. It means that one task
needs to be completed before another one can start. There are a few other kinds of
predecessors, though. They can all be used in network diagrams to show the order of
activities. The three main kinds of predecessor are Finish to Start (FS), Start to
Start (SS) and Finish to Finish (FF).

[t's ealled Finish

to Start because /\[

the fivst ac{:ivi{:y's
inish leads

into the setond
activity's start.

When you think of
K\ predetessors, this is what
.. You usually £hink of—
Finish To Start (FS) ‘(:hing nchs ‘thcnc:i bc?oi-c
the next can begin.

print invitations —_—> address

Finish To Finish @ﬁ

Start To Start (SS)

! [n the PMP exam,
/> [ give toasts - _ m@\{ g
the Bride” this fwo-letter
This is a \'uH‘.\; o
|less tommon, DU
sometimes you need to
COOYdinaJcc ad:ivi{:'\cs
so they beyin at the Lo serve cake bride walks These two finish

same time.

down the aisle

at the same time.

External predecessors

Sometimes your project will depend on things outside the work you are doing. For the wedding, we are depending on
the wedding party before us to be out of the reception hall in time for us to decorate. The decoration of the reception
hall then depends on that as an external predecessor.

Discretionary predecessors

Rob and Rebecca really want the bridesmaids to arrive at the reception before the couple. There’s no necessity
there—it’s just a matter of preference. For the exam, know that you should set discretionary predecessors based on
your knowledge of the best practices for getting the job done.

Mandatory predecessors

You can’t address an invitation that hasn’t been printed yet. So, printing invitations is a mandatory predecessor for
addressing them. Mandatory predecessors are the kind that have to exist just because of the nature of the work.
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Leads and lags

time

Sometimes you need to give some extra time between activities. Lag time is when you

purposefully put a delay between the predecessor task and the successor. For example,
when the bride and her father dance, everybody waits a while before they join them.

Lead time is when you give a successor task some time to get started before the

predecessor finishes. So you might want the caterer preparing dessert an hour before

everybody is eating dinner.

lag

bride and father
dance

lead

serve dinner —

—

everybody else
dances

prepare dessert <

—i'\ A lag means making sure

that one task waits
a while before it gets
started.

A lead is when You let a
task get started before

its predetessor is done.

Q: Where do you get the
predecessor information to figure out
your network diagram?

A: Your activity attribute list should list

the predecessors and successors for each
activity. As you build the network diagram

you might discover new predecessors as

well. Your project team will determine the

predecessors necessary for each of

the activities.

therejareno
Dumb Questions

Q,: What about Start to Finish Q,: When do you use ADM and when

predecessors? do you use PDM diagrams?

AI It's possible for activities to require that A: Most often people use PDM diagrams

a task has been started before it can finish. these days. ADMs only represent Finish
An example might be that singing couldn’t to Start relationships, so they can cause
start until after the music had started. But some problems if you have more complex
tasks like that are pretty rare and almost relationships to show. Sometimes, it's
never show up in network diagrams. necessary to put dummy tasks in an Arrow

Diagram to show how tasks relate witho
using the other kinds of predecessors.

ut
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all at

But I do all this stuff at
the same time. Why do

T need all these sequence
diagrams?

You should still think of things in
sequence.

For the test, it’s important to know the order of
these processes. And, even though you might do it

all at once, you probably spend some time thinking
about each of these things.

- @RA\N
PAWEWR

What's the advantage of thinking about activity definition and sequencing separately?
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Create the network diagram

time management

As you sequence the activities, you will find new activities that need to be
added and new attributes for activities that you didn’t know about. So, while
the main product of this process is the network diagram, you also produce

changes to all of the activity definition documents.

Outputs

Network
Diagram

Activity List
Updates

£ You find a new at:(:ivi{:\/ while
sequenting, updates need to be
made to the activity list.

The network diagram ¢an
be either PDM o ADM.

Sometimes sequenting will

show that two tasks vely

on eath other. I£ You

find new predetessors or

suttessors, their attributes
ra— will need to be changed.

5
|

Activity Attributes
Updates

Change ﬂ
Request

You ¢ould find additions to stope
or thanges to other management
plans while Crca{:ing Yyour network
diagram. Those are tracked as
thange vequests and sent back to
changc ¢ontrol.
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projects need

Rob and Rebecca have resource problems

Getting a handle on all of the tasks that have to be done is a great start.
But it’s not enough to know the tasks and the order they come in. Before
you can put a schedule together, you need to know who is going to do
cach job, and the things they need available to them in order to do it!
Those are resources, and getting a handle on them is a very important
part of time management.

Rebetea’s
wovvied about
human resourtes

-

234

do! Invitations, catering,
music... and I've got no idea
who's going to do it all. T'm

We've got so much to

totally overwhelmed.

- @RA\N
PaweEw

What do you need to know about a project before you can assign resources?

Rob realizes that not

all resourtes gre Fe;ﬁc/

And it's not just people—

we need food, flowers, a cake,

a sound system, a venue! How
do we get a handle on this?

Resources are
People, eo[uipment,
locations, or
anytlling else that

you need in order

to do all of the

activities that you
plannec[ for. Every
activity in your
activity list needs
to have resources
assignec[ to 1t.




time management

What you need to estimate resources

Good news: you've already seen most of the inputs to the Activity Resource

Estimation process already! Before you can assign resources to your

project, you need to know which ones you’re authorized to use on your project. Planning
That’s an input, and it’s called Resource Availability. You'll also need the process group
activity list that you created earlier; and you’ll need to know about how your

organization typically handles resources. Once you've got a handle on these

things, you’re set for resource estimation.

tes You Probably alvead

d o know what the vesour Y quessed

You need B0 el That's what these that these three inputs would be
e % ’ 4 thing you treated them heve—they show up For most of
are OY"‘%OO - D ‘(: "‘{',.IOW 'thCSC Plannin5 FV'OCCSS !
earlier in Aetivity Dexin e
{:I"_-
'l_" [ Resource
- Availability
e Activity Enterpri
. nterprise
—| Attributes Environmental Factors
—
Activity List \ /
Organizational
: Process Assets
Project p
Management Plan
Resource Availability H _

. . ow ¢ould policies, lessons learned
Means information about what resources you and historieg| information h | )
can use on your project and when they’re assign vesources 4o Your pr o.e Z {:);ou
available to you. Don’t forget that some resources Projeets
like consultants or training rooms have to be A June wedding is havder to ylan

scheduled in advance, and they might only be K than one in Detember, because the

available at certain times. You'll need to know wedding halls ave all booked up-
this before you can finish planning your project. That's a vesourte constraint!

Resource Availahility is the only new input to the Activity Resource
Estimation process. You've alreaJy seen the rest of the inputs.
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resource estimation

Estimating the resources

The goal of Activity Resource Estimating is to assign resources to each activity in the

. ]
Q|
)

activity list. There are five tools and techniques for the Activity Resource Estimating
process. Some of them have technical-sounding names, but they’re all actually pretty sensible
when you think about it. They should all make sense to you when you think about what you
have to do when you have to figure out what resources your project needs.

Expert Judgment mcans bringing in experts who
have done this sort of work before and getting their

opinions on what resources are needed.

Published Estimating Data is something that
project managers in a lot of industries use to help them
figure out how many resources they need. They rely on
articles, books, journals, and periodicals that collect, analyze,
and publish data from other people’s projects.

Alternatives Analysis mcans considering
several different options for how you assign

resources. This includes varying the number of

resources as well as the kind of resources you use.

Project Management Software

like Microsoft Project will often have features
designed to help project managers play around
with resources and constraints and find the best
combination of assignments for the project.

Bottom-Up Estimating is a technique that you may have used before without
even knowing it! It means breaking down complex activities into pieces, and working out

the resource assignments for each of those simpler pieces using the other four tools and

techniques.

Q: In my company, I’'m given my
resources—I don’t get to assign them
myself. How do these tools help me?

A: When you work in a functional
organization or some matrixed organizations,
you don't have as much freedom in selecting
resources as you do in a projectized
organization. But that doesn’t mean these
tools aren’t important! Whoever is doing the
resource selection and assignment should
be using them. And they'll be on the PMP®
exam, so you need to understand them all.
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Dumb Questions

Q: Is choosing a consultant,
contractor, or vendor to do project work
part of resource estimation?

A: When you're working with a resource
outside your company, like a contractor or
consultant, you consider that resource the
same way you consider any other resource.
But actually negotiating the contract and
selecting the vendor is not part of the Activity
Resource Estimation process. There’s

a whole other knowledge area for that—
Procurement Management.

Q,: What if | need a resource that isn’t
available when my project needs it?

A: This is one of the reasons that project
management is a tough job! When you need
a resource that isn’t available, you need to
negotiate for it. Think about it... your project
depends on getting this resource, and
without it your project won't get done. You
need it, or you'll face delays! You have to

do whatever you can to get that resource for
your project.
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time

You'll need to understand the different Activity Resource
Estimation tools and techniques for the exam. Look at each
of these scenarios and write down which of the five Activity
Resource Estimation tools and techniques is being used.

. Kathleen has to figure out what to do for the music at Rob and Rebecca’s wedding. She considers

using a DJ, a rock band, or a string quartet.

.The latest issue of Wedding Planner’s Journal has an article on working with caterers. It includes a

table that shows how many waiters work with various guest-list sizes.

.There’s a national wedding consultant who specializes in Caribbean themed weddings. Kathleen

gets in touch with her to ask about menu options.

. Kathleen downloads and fills out a specialized spreadsheet that a project manager developed to

help with wedding planning.

.There’s so much work that has to be done to set up the reception hall that Kathleen has to break it

down into five different activities in order to assign jobs.

. Kathleen asks Rob and Rebecca to visit several different caterers and sample various potential

items for the menu.

. Kathleen calls up her friend who knows specifics of the various venues in their area for advice on

which one would work best.

—> Answers on page 283.
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activity duration estimating

Figuring out how long the project will take

Once you’re done with Activity Resource Estimating, you’ve got everything
you need to figure out how long each activity will take. That’s done in a

process called Activity Duration Estimating. This is where you look at .
... . . Project
each activity in the activity list, consider the scope and the resources, and

. o Management Plan
estimate how long it will take to perform. 9

You shouldn't be !
surprised to see these 'Y y
I mak inputs by now. They ‘i:.kifl" ]i i’l
-l;h;:: cs{scmc that show .u\? in mos{:of the \jj !1' -l ;l |
90t updated planning protesses! |
ecause You learned more Enterprise
Activity Resource about them while doing Environmental Factors
Estimating he vesource estimation

Theve ave two move
ou‘{:?u{',si rc'\ucs{:cd
¢hanges (for change

conbrol) and 3 Organizational
ontrol/ dn Resource Activity List Process Assets
vesourte breakdown Calendar

structure, whith —_—

e

is a hierarchical
thart (like a WBS)
that shows all Your

project’s vesources. ; Activity
A Attributes
=
-

Resource
This is the Requirements

X gt of \ =
etivity Resource Activit i
ity ’ y Duration
Est,nmat:mg. [t's a \j\ j Estimating

Project Scope
Statement

list of resourtes

that You need for

eath ac{ivi{;\/.
Almost all of the outputs of Activity Resource Estimating
are immeJiately used as inputs for Activity Duration

Estimating, which is where your estimates come from.
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time management

You'll need to understand the various inputs and outputs for each process for the exam. Write down
. what you think each of the inputs to the Activity Duration Estimating process will be used for when
Eie\lctSe you actually sit down and estimate how long each activity will take.

1. Activity List and Activity Attributes

2. Activity Resource Requirements

3. Resource Calendar

4. Project Management Plan

5. Project Scope Statement

6. Enterprise Environmental Factors

7. Organizational Process Assets

you are here » 239



what the inputs are used for

You'll need to understand the various inputs and outputs for each process for the exam. Write down
. what you think each of the inputs to the Activity Duration Estimating process will be used for when
P-C\se you actually sit down and estimate how long each activity will take. You need 4

€s

oLution hese betause 4
: L : 318.’ OF '('J'ns Protess Tss c{:o :
! Actvity Li . . estimate {he durati

. Activity List and Activity Attributes eath aet; ion of
Contains information about the activities that are being estimated

The more vesourtes You

add 4o an activity, the But sometimes adding people won't get

2. Activity Resource Requirements \[ less Lime it takes: “/ the job dc:nc any faster! Remember, mine
' . » women ¢an't have 3 baby in one month.
Shows which resources are assigned to each activity

You need to know when the vesourtes are
available, because that’s going to impact
3. Resource Calendar fhe final estimate for the activity.

Shows the availability, capabilities and skills of each human resource, or the < )
quantity and availability of equipment and other resources

4. Project Management Plan T
ac}zvzo‘):cima"%"“‘”f Plan tontains
Gives the information about the rest of the project -] cost estimates, which will be very

use ul heve. £ also has i
which You'“ leavn about
5. Project Scope Statement

. . . . . YOu'y-C Probably hO‘{‘, {:hc ‘FiY‘S“: person
Lists constraints and assumptions for each activity in Your tompany 4o do this sort of

P\ro\)cc{:. lh‘porma{:ion 1c\rom Pco?le
around You will be very valuable when

6. Enterprise Environmental Factors you're ereating estimates.

Other people or databases in my company can help with estimation &/

This input is always about looking elsewhere
in your organiza{‘,ion ‘cor in-Corma{:ion.

7. Organizational Process Assets

Contains historical information and records from past projects

bout how
Ay time You see this, think The move You know 3
’ . he move
about historical information j X past ‘vroJcc{:s w:sﬁl;:s wf"\‘ b

and project vecords! atturate yowr
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Estimation fools and fechniques

Estimating the duration of an activity means starting with the information you have

about that activity and the resources that are assigned to it, and then working with the ‘ <
project team to come up with an estimate. Most of the time you’ll start with a rough e
estimate and then refine it (maybe a few times!) to make it more accurate. You’ll use

these five tools and techniques to create the most accurate estimates.

Expert Judgement will come from your project Analogous Estimating is when you look at
team members who are familiar with the work that activities from previous projects that were similar to
has to be done. If you don’t get their opinion, then this one and look at how long it took to do similar
there’s a huge risk that your estimates will be wrong! work before. But this only works if the activities and

the project team are similar!

Parametric Estimating means plugging Three-Point Estimates arc when you come up
data about your project into a formula, spreadsheet, with three numbers: a realistic estimate that’s most
database, or computer program that comes up with likely to occur, an optimistic one that represents
an estimate. The software or formula that you use for the best-case scenario, and a pessimistic one that
parametric estimating is built on a database of actual represents the worst-case scenario. The final estimate
durations from past projects. is the average.

Reserve Analysis mecans adding extra time to the fu c°"'l:i"3€ncy resevve (of

. ev)
schedule (called a contingency reserve or a buffer) to aside L, '; m’onc-y You set
account for extra risk. Gea with st ff
You haven’t Planned fo.

Each of these scenarios describes a different tool or technique from Activity Duration Estimating.
Write down which tool or technique is being described.

1. Kathleen comes up with three estimates (one where everything goes wrong, one where

some things go wrong, and one where nothing goes wrong) for printing invitations, and ocg
averages them together to come up with a final numper. ... tg
o0
2. There will be two different catering companies at the wedding. Kathleen asks the head chef at each of them &
to give her an estimate of how long it will take each of them to do thejob. g
3. There’s a spreadsheet Kathleen always uses to figure out how long it takes guests to RSVP. She enters the &
number of guests and their ZIP codes, and it calculates an estimate forher,. %
==
4. Kathleen’s done four weddings that are very similar to Rob and Rebecca’s, and in all four of them it took
exactly the same amount of time for the caterers to set up the receptionhall. T
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creating the

Create the duration estimate

You've got a list of activities, you know what resources are needed to actually

do each activity, and you’ve got your estimation tools and techniques... now
you have enough to create the estimates! That’s the whole point of the
Activity Duration Estimating process, and it’s also the main output.

The Activity Duration Estimates are an estimate of how
long each activity in the activity list will take. The estimate
can be in hours, days, weeks... any work period is fine, and

you'll use different work periods for different jobs. A small
job (like booking a DJ) may just take a few hours; a bigger
job (like catering—including deciding on a menu, ordering
ingredients, cooking food, and serving guests on the big
day) could take days.

You'll also learn more about the specific activities while
you're estimating them. That’s something that always
happens—you have to really think through all of the
aspects of a task in order to estimate it. So the other
output of Activity Duration Estimating is updates to

the Activity Attributes.

You don't always know c%a(,t,l\/ how long an
aé‘i',ivii‘,\/ will take, so You migt\{: end wp using
a vange (like 3 weeks +/- 2 days)

The Activity

Duration Estimate
consists of
estimates for each
activity. [t's the
main output of the

O Activity Duration
Estimating process.
.. Activity
Activity .
Duration Attributes
Estimates

Q} When you use parametric
estimation, how does the program or
formula know how much to estimate?

A: When someone designs a system for
parametric estimation, they collect a lot of
data from past projects and condense it into
a table or a database. And then they come
up with a heuristic (like a rule of thumb) that
lets you boil your estimation down into just a
few parameters that you need to enter. Most
successful parametric estimation systems
need a lot of time to develop.
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Dumb Questions

Q: Since reserve analysis lets me use
buffers, why can’t | just put everything |
don’t know about into the reserve?

A: The idea behind reserve analysis is
that there are always unknowns on any
project, but you can account for these
unknowns by taking your best guess at
what's going to go wrong and inserting a
buffer. But you can’t just make an enormous
reserve, because then there’s no reason to
ever do any estimation! The entire project
becomes one big unknown, and that’s not
particularly useful to anyone.

Qj What's the difference between a
duration estimate and an effort estimate?

A: Duration is the amount of time that an
activity takes, while effort is the total number
of person-hours that are expended. If it
takes two people six hours to carve the ice
sculpture for the centerpiece of a wedding,
the duration is six hours. But since two
people worked on it for the whole time, it
took twelve person-hours of effort to create!



time

Back to the wedding

Kathleen’s really got a handle on how long things are going to take,
but that’s not enough to get the job done. She’s still got some work to
do before she’s got the whole project under control.

Rob and Rebecca know
where they want to get
married, and they’ve got
the place booked now.

If the caterers come
too early, the food will sit
around under heat lamps! But oo
late, and the band won't have time
to play. T just don't see how we'll
ever work this all out.

But what about the
caterer? They have no
idea who’s going to be
providing the food.

And what about the band q‘ y
that they want? Will the
timing with their schedule
work out?

- @RA\N
VAWEWR

It's not easy to plan for a lot of resources when they have tight
time restrictions and overlapping constraints. How would you
figure out a schedule that makes everything fit together?
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develop the schedule

Bringing it all together

The Schedule Development process is the core of time management. It’s

the process where you put it all together—where you take everything you’ve

done so far and combine it into one final schedule for the whole project. A lot

of project managers consider this the most important part of their job. The e assets that \Iou’\\

. . . . \re SO
schedule is your most important tool for managing a project. _l;\::;e (:ir your sthedule, like 3

calendar of shifts or holidays-

Network
Diagram

Resource
Calendar

- Organizational 5
e Process Assets o
Project
- - Management Plan
Activity List  Activity Activity
Attributes Duration .
Estimates L ook in heve for
important eonstraints.
o Thcy’“ imt’udc dyoF_dcad
g’ dates you 3bS°'u'l:cl\/
have £ meet, and other
Activity important milestones.
Resource /
Requirements

Scope Statement é/

Schedule Develo]oment brings
everyt]ning you've done so far
toget]uer into one final schedule.
All of the outputs from the

other time management

This is whevre it all comes
fogether: These are the
ou{?u{',s you made in the
other protesses and.now
\/ou,“ use them +o build
your sthedule.

_ processes are inputs to
Schedule Schedule Develo]oment.

Development
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Hold on! I don't really work like that all the
time when I'm managing projects! I figure some
things out, then I go back and make changes. Like
what if I'm working on the schedule and T realize
I need to change my resources? This says I should
have figured that all out by now, right?

Each of the

processes
allows
upc[ates 1o an

Don’t worry, even though you’re done with output {I'Om
the Activity Resource Estimating process,

you’re not done with the resources. a Pt'eViOUS
You’re never going to have the complete resource picture

until you’re done building the schedule. And the same goes one, 50 W]Ilefl
for your activity list and duration estimates, too! It’s only C[

when you lay out the schedule that you’ll figure out that you 1scover

some of your activities and durations didn’t quite work.

clxanges, you

That's why the protesses have the can iﬂClUC[e

) . word “Es‘f;ima{:in . in their 3 / .
Vou've not done with ac{',lV‘{'a\l Betause \/ou'rc ‘l’gkina an Ic d: c:'{:c:d tllem imn tlle
attributes yet. When \/fﬁ‘ | guess, but you won't know for sure ll C[
estimate vesourtes, You 1 ledrn until you've actually developed th Sche Ule°
move about some activities and sthedule. v ‘
update their attributes.
Jo—
| ST
Activity Activity Resource Activity Duration ] *
Sequencing Estimating Estimating i
Schedule

Sequenting. That's sthedule, so you'll have

Development
You treated
this in A(;‘;ivi{y
De ﬁini ‘{:ion(; but You won't know cvcr\/{:hing
;/obu zaiy‘-‘:nf more about the vesourees until
out it in AC‘EIVI'EY You ad:ua“y dcvclop the
g

X:Z u.idatfs to the ol = to keep updating the
vity List ave = T o Resourte Requiraments.
an ou‘{:Fu{: for that —_— L. =- K—/
process. — ’
\_/Activity List Activity Activity
Attributes Resource

Requirements
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Question Clinic: The “Which-comes-next” Question

If you want to pass the PMP exam, you'll need to have
a good feel for the order that the processes are performed in, because
you'll be asked a lot of "Which-comes -next" questions! These are questions
that quiz you on how the processes fit together into one big framework. These
questions aren't hard, but they can be a little misleading.

Don't be thrown if the question asks

tion doesnt look ab

Ho\d on — H‘.‘S o\ucs he ou{: an ihdus{;\ry You don"f‘, know

. der much about. All pro: In other word )
D asking about the o€ ~ ou projects foll ords, you've
N::i;i!s ";1 a lot ! W"‘ff‘;é:’:‘; sdme protesses. ! olow the used decomposition and
| ‘;C*JC O\\ACS‘E‘OV‘S d‘)ﬁi‘;" o ﬁ:'za{;:csa:aac{wib{/: £
¢ 0- . e park o
} ask You what you the Ac{:ivi-{;y Definition

process.

27. You're the project manager for ad ighwaty czn;(t)r::tion
‘ , 2 1d oD
project. You've @ nalyzed the wor h one

and come up with a list of activities. You consult

i i important
j ‘ n order to find out any importary
the projee et you Dto meet. What’s the next thing

The Sthedule
evelopment process

needs more than

an ac{:ivi'l:y list and

resourte availability.

The Milestone List
is an in?u{: that

\/ou'vc seen before.

A. Create the project schedule

B. Perform the Activity Definition process |

C. Consult your project management plan to flgureo_ut
how to handle any schedule changes »

f ) igure out the dependencies between activities and

\_Zcreate a network diagram

You onl\/ do this
during Sthedule
Control, but since
theve's no sthedule
yet, theve's nothing
+,o COn{:\rol.

The qucs{:ion
desevribed
the Ac{:ivi{:y
Dc«cini{ion protess,
so You've alveady
performed it.

The Which-comes-next question doesn't
always look like it's asking about the order of the
processes! Keep an eye out for questions that describe
inputs, outputs, tools, or techniques and ask you what
you're supposed to do next.

This answer descvibes
Ac{:ivi{:\/ Sequenting, which
happens after Activity
Definition and takes the
Ac{:ivi{:\/ List and Milestone
List as inputs. That’s the
righ‘(: answer-.
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Fill in the blanks to come up with your own “Which-comes-next” question! Start by
thinking of a process to be the correct answer, and then figure out which process came
right before it—that's the one you'll describe in the question!

You are managing a . You've finished creating the

(an mduﬁtl‘y of {he name of &YI‘@J@C{,)
, you've come up with

(an oufpuf from fhe Previotls Process) (anefher oufpuf from the Previotls Process)
and you've just finished . . What's the next thing you do?
(d foo] of fechmique fTom {he Proviells Trocess)

A.
(fhe cotrecf answer - a briel deserfpfion of what happens during fhe process)
B.
(a descripfion of a ditterent Process)
C. )
(fhe mame ok a foe] or fechnique that’s parf of a tof,aHy diterent Process)
D.

(fhe name ol an frrefevant Process)

m—

You can add your Yead Libg answer, and see what lead Libs other project mariagers
came up with!

Join the Yead first PP community at http://www.headfirstlabs.com/PMP
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discovering problems

One thing leads to another

Aunt Laura is a
vegetarian. That won't
be a problem, right?

Rebecca: Well, let’s see. What menu did we give to the caterers?

Rob: We didn’t give it to them yet, because we won’t have the
final menu until everyone RSVPs and lets us know which entrée
they want.

Rebecca: But they can’t RSVP because we haven’t sent out the
mvitations! What’s holding that up?

Rob: We're still waiting to get them back from the printer. We
can’t send them out if we don’t have them yet!

Rebecca: Oh no! I'still have to tell the printer what to print on
the invitations, and what paper to use.

Rob: But you were waiting on that until we finished the guest list.

Rob ‘l:hough{: this was Rebecca: What a mess!
\)US‘{‘. a little Froblcm...

. buk it turns out 4o be a lot bigger
£han either Rob or Rebeeea vealized
at fivst! How'd a question about one
5ucs{:'s meal lead o suth a huge mess?

- @QA\N
Tawew

Can you think of a situation where a delay in an activity early on in a project can lead to a
problem in a later activity, which leads to another problem in another activity, leading to a
cascade of problems that makes the project late?
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Use the Critical Path Method to avoid big problems

The Critical Path Method is an important tool for keeping your projects
on track. Every network diagram has something called the critical path.
It’s the string of activities that, if you add up all of the durations, is longer
than any other path through the network. It usually starts with the first
activity in the network and usually ends with the last one.

The reason that the critical path is, well, ¢ritical, is that every single activity
on the path must finish on time in order for the project to come in on

time. A delay in any one of the critical path activities will cause the Tlle Critical patll
entire project to be delayed.

is the string of
activities that will
c[elay the whole
project it any one

of them is c[elayec[.

Create the
Guest List™

N

A delay heve..

Print the
Invitations

Mail the
Invitations”

Cater the
Wedding

~will cause
problems hevre!

How does knowing your critical path help?

Knowing where your critical path is can give you a lot of
freedom. If you know an activity is not on the critical path,
then you know a delay in that activity may not necessarily
delay the project.

This can really help you handle emergency situations. Even
better, it means that if you need to bring your project in
carlier, you know that adding resources to the critical path
will be much more effective than adding them elsewhere.
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finding the critical path

How to find the critical path Youll usually write the

duration above each
node in the diagram

It’s easy to find the critical path in any project! With a little practice, you’ll
get the hang of it. Of course, on a large project with dozens or hundreds
of tasks, you’ll probably use software like Microsoft Project to find the
critical path for you. But when it does, it’s following the same exact steps
that you’ll follow here.

0 Start with an activity network diagram.

Look for ?3{‘,\'\5 b‘[ Q/

starting heve and . 7

moving 4o the rigH:- | start

Each time You see a b\;am:h in

Jchc' activity diagram, that means
You've found another path/

Finish

Activity
D

1 Activity
E Two branthes
means two

addi‘(‘,iohal Fa-{;},s_

e Find all of the paths in the diagram. A Start — = Activity A — = Activity B —= Finish
path is any string of activities that goes
from the start of the project to the end. Start —= Activity A — = Activity C ——= Finish

Start —=> Activity D —=> Activity E ——= Finish

6 Find the duration of each path by adding
up the durations of each of the activities

on the path. This path has 3
@ —> Activity A ——> Activity B ——>Finish=4+7=11 ) %uration of J], i) o
longer +h
9 an the other
Start ———3 Activity A ——3> Activity C ——Finish =4 +2= 6 two (b and @), g, it

the critieal path/
Start —> Activity D —> Activity E ——=>Finish=3+5=8

The critical path is the one with the longest duration!
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You may get questions on the exam asking you to identify the critical path in a network diagram.
Here’s some practice for doing that! Find the critical path and duration for this PDM and ADM.

3
4 B |——| ¢
A / N -
- 4 6 \
Start E|— | F / End
™S 5 /
D 2

I |h
Q
i_)“.
o
=0

End

Start

Duration of Critical Path
Total Number of Paths

—> Answers on page 284.

Critical Path ..............ccooe .
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find float

Finding the float for any a@é’\

The goal is to find the float
for eath ac{:ivi{:\/. We've not
veally tonterned with Finding
a total float for eath

path—we've looking at. the
Luckily, it’s not hard to figure out the float for any activity in a network diagram. activities indcycndcn{:l\/.

First you write down the list of all of the paths in the diagram, and you identify

Once you've figured out the critical path, there’s all sorts of useful stuff you can
do with it. One of the most useful things you can do is calculate the float. The
float for any activity is the amount of time that it can slip before it causes your

project to be delayed. You might also see the word “slack™ —it’s the same thing

the critical path. The float for every activity in the critical path is zero.

Finish

Q There are three paths in this network:
Start > A— B — C — Finish = 11
Start - D — E — Finish=7

Start > D P G- Finsh =8 Activity
F
The path with the longest

duration is the ¢vitical path!

Q The float for each of the activities on the
critical path is zero.

Start Float=0 Finish

Float=0
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Start

The duration for this path is 8,
and for the evitical path it's II.
So the float is || - 8 = 3.

N

This is wh\/ You figur
out the |en3‘l:h o{"s:aih
path before You start.

every activity!

.

Since this duration was
already Fillcd in, You
don't want 1o veplace it..
betause ‘H\a'{:'s how |on3
this activity ean slip/

L

1 Activity
D

Float=3

J

Do the same for the next longest path, and so on through the
rest of the network diagram. Pretty soon, you'll fill in the float for

Sinte we alve

time management

Find the next longest path. Subtract its duration from the duration
of the critical path, and that’s the float for each activity on it.

Finish

1 Activity

G

FIoat@

You can use this
method to find the
float for every activity
in a network c[iagram.
Another word for float

ady caleulated L : Iag
Qoa{: for activty D' 4y, g is slack,
SCep, we leave it alone. That
vaY, we caleulate the flogt i, 5

Particular and de|

iberate order/

/

for this path is 1
tieal path s 11
I-1=*4

1 Activity
E The duration

and for the evi

Floa </ o e st
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extra time

Float tells you how much extra time you have

Once you know the float, you know how much play you have in your

schedule. If an activity has a float of 2 days, it can slip by that much
without affecting the end date.

A-B—-Cis the
cvitical path, with total

The float for activities A, B

and C is zero betause any dela

| - b hem il k| i has a float
duration & +3 1=1% b b e tause the Project ﬁ{; 3‘, EZL}:MSC e
much it ean ship without
3 tausing \73{’,\'\ D~ E— F
- - 4o delay the \No\)cdh
7

1 Activity
1 Activity

1 Activity

7

Start

Finish

The duration for the
middle path D — E ~
Fis2+3+b=ll

1 Activity

D

The duration for the
last path D — E -
§is2+345-= lo

Activities D or E eanslip by 3 without
making the yro)cc{', late. Any more .
than that and path D~ B~ F \’m“
fake longer than the evitical path!

1 Activity
E

So D and E both
have a float of 2

To find the float for an
activity, figure out how
much it can slip hefore it
makes the project late, The float for any
activity on the critical path is ZERO!
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N s/

1 Activity

G

Aetivity § has a float of & betause
that's how long path D —> E — G
¢an be delayed befove it becomes
the new evitical path.



time management

You'll need to be able to calculate the float of an activity in a network diagram for the exam. Take
another look at this PDM from the last exercise. Can you calculate the float for each activity?

3 1
/ i < ¢ \
A
G
Start E|—>| F End
D 2
\ 4 / |
H
1. What is the float for each activity on the critical path? . .
2. What is the total duration for pathA—>B —> C > G?
3. What is the total duration for pathA—>B —~F —> G? .
4. What is the total duration for pathD - E — F > G?
5. What is the total duration forpathD > H — 1?2
6. Which path is the critical path?. . .. .. fot Fiesk £l in the float for the

evitical path attivities. Then move

7. Write down the float for each activity: on to Lhe next—longest path, and
then the nc%{‘,—longcsﬁ one, ‘(:illing

A B C D E in any loat that hasn't been filled
........................................ na

—> Answers on page 285.
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o
Dumb Questions
Q: Where do the duration numbers come from on Q: What if there’s a path that’s not critical, but where
each activity? even a small slip in one activity would delay the project?

A: A lot of people ask that question. It's easy to forget that A: This is exactly why it's important to know the float for
everything you do in Activity Sequencing builds on the stuff you each of your activities. When you're managing your project, it's

did in the other Time Management processes. Remember the not enough to just pay attention to the activities on the critical
estimates that you came up with Activity Duration Estimating? path. You need to look for any activity with a low float. And don’t
You used techniques like Three Point Estimates, Analogous forget that there may be some activities that aren’t on the critical
Estimating, and Parametric Estimating to come up with an path but still have a float of zero! These are the ones where you
estimate for each activity. Those are the estimates that you use really want to pay attention and watch out for potential resource
on your network diagrams! problems.

I see—so when I created
the network diagram in Activity
Sequencing, I was building on
what I did in Activity Definition.
It all ties together!

All of the processes in Time
Management tie togetlner! When
you Jevelo]o your schedule, you're
3 using the durations for your
activities that you came up with
n Activity Duration Estimating.
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Figure out the early start and early finish

Coming up with the float for each activity is useful, but you can actually do better!
When you have a long critical path, but the other paths in your network diagram are
short, then you have a lot of freedom in when you can start and finish each of the
activities that are not on the critical path. You can use early start and early finish
to get a handle on exactly how much freedom you have in your schedule.

The other Path has a duration

2+7=9 It's a lot
shorter than the evitical path
so there should be alot of
Play in those activities.

Activity
C L
Finish

The teiticd! path has 3 duration

og;,+6+’l =

Activity

Start

Activity
Even if Ad:ivijcy D starts D
veally late, since the path it'’s
on is so muth shorter than

the eritieal path, the projeet 4/ % ‘L"‘C)’ an
) d
will still be on time. J\/\ ::’Tyf:e e{;h:ng'}, B and ce,h w;i,;’:’c
UP their

Early start When you find the early
Is the earliest time that an activity can start. An activity . .
near the end of the path will only start early if all of the start aﬂC[ ear ly {IHISL {OI'

previous activities in the path also started early. If one of
the previous activities in the path slips, that will push it out. eaCI‘ taSk’ y ou l(IlOW exaCtly
how much freedom you have

Early finish to move the start dates

Is the earliest time that an activity can finish. It’s the date '[OI' tllose activities arounc[
that an activity will finish if all of the previous activities . .
started early and none of them slipped. Wltllout Cal[SIIlg Prﬂl)lems.
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starting

Figure out the latest possible start and finish

It’s also important to know how late any activity can run before it delays
the project. That’s what late start and late finish are for! They let you

figure out how late you can start a certain task and how much it can slip
before it delays your project.

This is the same network
diagram from the last page.

Activity

Activity

Cc

(\ The path Activity D is on

has a muth shorter duration
than the ¢vitical path. So

Start

Finish

Activity
D
This ?a{;\'\ is muth shorter than

kit h long delay,
4he evitical path, so you should icgcsvl:illf ;th)zshz v:ng{ h: Y
be able to start AL{:N'!JC\/ D

voject.
very late and stil Crim\?lc{:c \j\ proj

the Vro\')cd{: on time!

Late start Figuring out the late start
e e L hen s oo and late finish will l‘ell’ you
L S see how much "play” you
have in your schedule. An
Late finish activity with a large late

Is the latest time that an activity can finish. If an activity is on

start or late finish means
a short path and all of the other activities on that path start

and finish early, then it can finish very late without causing you have more OPtiOﬂS.
the project to be late.
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Add early and late durations to your diagrams

You can use a method called forward pass to add the early start and Ea*')’ start and Finish 90 in
finish to each path in your network diagram. Once you’ve done that, you € upPer Lorners. Write the
can use backward pass to add the late start and finish. It makes your name of {he ac{ivi’cy above it
network diagrams look a little more complicated, but it gives you a lot of a"d the duration and float '
valuable information. inside the box.

Design Invitations The early £inish for this

. )  carl
/o tan use this specid The early start for ﬂ aC'l:|V|£y is 8. There’s no
\v(\odc n \[zr n_‘t\*";’l‘w“ this aC‘EiZi'l:Y is 4 _/‘@> . Q ;v:y ;c ¢an end before
diagram % W14 i l y 8.
‘H\? early and late ~ L_ :
nd Linish. \_/_\% ura IOr_'l = ‘c .

‘J"a"t ’ Float=3 The late inish

Design [nvitations activity is
e 11, which means the latest it

Write the late start i —
e ey rr QIR et s
:.v::ﬁf{:on design starts by day 7, 3F {’1‘:\‘ schcdt,ajlcc 1c's y ';‘ (ia;/) H‘;h
ont delay the evitieal path. L L{,rasn h ;3.5 : 7 ,
athleen should worry!

Take a forward pass through the network diagram.
Start at the beginning of the critical path and move forward through each
activity. Follow these three steps to figure out the early start and early finish!

Activity

Start A Activity

Cc

Finish

o The ES (early start) of the first activity in the path is 1. The EF (early finish)
of any task is its ES plus its duration minus one. So start with Activity A. It’s
the first in the path, soES=1,andEF=1+6-1=6.

9 Now move forward to the next activity in the path, which is Activity B in B

this diagram. To figure out ES, take the EF of the previous task and add one. \

So for Activity B, you can calculate ES=6+1=7,andEF=7+5-1=11. ] C
e Uh-oh! Activity C has two predecessors. Which one do you use to

calculate EF? Since C can’t start until both B and D are done, use the one -

with the latest EF. That means you need to figure out the EF of Activity
D (itsESis 1, soits EFis 1 + 2 -1 =2). Now you can move forward to
Activity C and calculate its EF. The EF of Activity D is 2, which is smaller
than B's EF of 11, so for Activity Cthe ES=11+1=12,andEF=12+7
-1=18.
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backward

Take a backward pass to find late start and finish

You can use a backward pass to figure out the late finish and start for each activity.

Now take a backward pass through the same network diagram.

The backward pass is just as easy as the forward pass. Start at the end of the path you just

took a pass through and work your way backward to figure out the late start and finish.

We've alveady
fiqured out the ES

and EF, so they've

| @_/ ‘CI”Cd n hCY‘C!
Duration -
=7
— \ Finish i
\ Duration

=2

Activity B
Activity A

Start with the critical path. o Start at the end of the path, with Activity C. The LF (late finish) of the last
You're calculating the latest any activity activity is the same as the EF. Calculate its LS (late start) by subtracting its
can start and finish, so it makes sense duration from the LF and addingone.LS=18-7+1=12

that you need to start at the end of the e

project and work backwards — and the

last activity on the critical path is always

the last one in the project. Then do

these three steps, working backwards e Now do the same for Activity A. LF is the LS for Activity B minus one, so
to the next-longest path, then the next- LF =7-1=6.And LS is LF minus duration plus one, soLF=6-6 +1=1.
longest, etc., until you've filled in the LS

and LF for all of the activities. Fill in the e Now you can move onto the next-longest path, Start-D-C-Finish. If there
LF and LS for the activities on each path, were more paths, you'd then move on to the next-longest one, etc.,

but don’t replace any LF or LS you've filling in LF and LS for any nodes that haven’t already been filled in.
already calcualted. -
Activity B

Now move backwards to the previous activity in the path—in this case,
Activity B. Its LF is the LS of Activity C minus one, soLF=12-1=11.
Calculate its LS in the same way as step 1: LS=11-5+1=7.

Thc\/’re the same i
theve's on\\l one ?a{:h.
But with movre ?a{',hs,’
fhings gt interesting!

Duration -
=7

We use Petivity D +o caleulate

the LF for Aetivity C betause
it has the lower LS.

Activity A

Activity C

Duration

Fiest do the forward pass for
both Paths. When You do that, You
9et a different LF for Ac{:ivi{:y B,

whith makes all the numbevrs Lhangc_/
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time

Let’s take some time out to walk through this!

All of this critical path stuff seems pretty serious, right? It’s one of the Caleula {:'mg the ES, EF, LS and LF
toughest concepts on the exam. But don’t sweat it, because it’s actually may seem comylicaicd; but it onl\/ takes
not hard! It just takes a little practice. Once you do it yourself, you’ll a little pra ctice +o ‘5‘{: the hang of it
see that there’s really nothing to worry about. Onte You walk through it step by step,

youll see that it's actually pretiy easy!

~ @ dharpen your pencil
\ There are four paths in this network diagram. Fill in each of
B the activity names and durations for each of the paths.
3 4
/ B|—> | C
A
7 8 7
Start E F | — |End
D 4
\ 6 / H
G Put an asterisk (*) next
to the critical path.
Start —» L > L > L » [Finish
Start ——» L > L > I » [Finish
Start ——p — —p ——p Finish
Start —» — —p ——p Finish
We’re not done yet! There’s more on the next page...
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critical path practice

Take a forward pass through each of the four paths in the diagram and fill
in the early starts and early finishes for each activity. Start with the first

one.

a4 3 4
Statl—» | A —> | B —>| ¢ —— [Finish
Srhnbeany e Es ¢ s Teahhads
ancivich in & path is ope. EF=__ EF=__ é) S é\ its dw\g*{jon minus one.
I.:fs :a:}yj‘car{; o«c an ac#iyify is the early
Let’s move on to the second path. o ad:lv'{y P'us -
3 7
Start L AH—>| B FH—>| F m Finish
ES= ES=__ ES=_
EF=_ EF=__ EF=_

The next path isn’t as straightforward as it looks. Start by filling in its values.

5 8 4
Start —» D — EH—>| H — Finish
ES= ES=__ ES=
EF=__ EF=__ EF=__
Now take another look at it, and how
it mixes with the last path. It includes 8
activity H, which was also in the last path.
H will have a different E
ES depending on
which path you use! 5 /ES= 4
So which predecessor Start T » |Finish
do you use - E or D EF=__ H
G?The idea here is |
. e
that you use the ES= 6 ES= 2 é\ Wait up. Ichcs
predecessor with the T N bwo arent = d
larger EF value when EF=__ G EF=2 sﬁraiﬁh{'«g“war ’
you calculate the ES he EF for both
for activity H (because _ O"CC.Y?M have the N +h
ES=__ activities E and G, YJou &an use The
you want the latest ) ith the ES for
possible start date). EF= bigger one {o tome up wi

activity 1.
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You've calculated the ES for each activity. Use that information and take a backward
through the paths, starting with the first two paths.

pass

First start with the critical path. Take the EF of the last activity in the critical path and use it as the LF for
the last activity in every path. If you take a minute to think about it, it makes sense to do that. The point of
LF is to figure out the absolute latest that the activity can end without making the project late. And as long
as every non-critical-path activity ends before the last activity in the critical path, then they won't be late.

We'll start by giving you the LF of critical path, Start-D-E-H-Finish, which is 17.

illing in the LF of the

last activity in each path, which
ischhc samc\/as the EF of the last

attivity in the eritical path.

Stavt by £

Move backwards thy h th
Fa‘f:h, \ci”ina in the Losuﬁb\/ )
subfrac{:ing the duration from
the LF and adding one. We've

filled in the first two for You.

4 3 LF=17
— s
Stat|——» | A —> LS= Finish
/‘> LF=__ LF=__ 7

The LF for each LS= LS=_ F

activity is the LS of ’ _

the next one on the For at{:i‘l'l{:\/ B, You haVC. a thoite — You LF=I7

Fa‘(:h minus one. ¢an caleulate the LF using the LS *rom —

either activity C or F. Use the lower value, LS=
subtract one, and fill it in.
Finish up by calculating the LS and LF for the last two paths! 8

Activities B and D have two possible E
choices for which LS to use for the
calculation. For activity B, do you 5 LF= 4q
use the LS of C or the LS of F? And Start - BT
for activity D, do you use the activity > D LS=_ H
E or G? The answer is that you
always use the lowest value of !.S LF= 6 LF=’_7
to calculate the LF. The reason is
that you're trying to find the latest LS=__ © LS=__
possible start date that won’t make Ackivi )
the project late. If you use an activity etivity D is another one wheve B
with a later LS, and the activity You have to those which LS to LF=__
really is delayed by that much, then ~ use in order {o caleulate £he |F LS=__

You ¢an either use the LS from
ac{-,ivi{:y Eor ac{ivi{:\/ 4 Use
whichever is lowest, subtract one,
and £ill it in.

it'll cause a delay in both following
activities. And that will make the
one with the lower LS start too late.

you are here »
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exercise

— qgdharpen your penci
R % For the exam, you'll only have to do one or two of these calculations,
N Soluti
L ll {II'I not a whole string of them like this. You'll definitely be able to

handle the exam questions now!

1§ you 9ot a Lew of these wrong, don't
worry. [t's easy 4o miss one ¢aleulation, and
that leads to 3 ?roHCm on the whole ?aﬂ'\-

Activity B
Activity A

Activity C

Duration
=3

Finish
Activity E

Duration
=8

Duration
=5

Now you know that AC{:'NH‘.\/ 4 \

¢an stact as late as day @ of
the project (assuming the units

ave days) — or it could (:inish\/
as early as day .

Activity G

Duration
=6

Duration

=4

Wait a minute... I've never had fo
do this for my projects at work! I've
got projects with dozens of activities,
and this would take all day!

You won’t have to do this kind of thing on
the job... that’s what computers are for!

Project management software like Microsoft Project will
do these calculations for you. But you need to know how
to do it yourself, because when the computer is doing
critical path analysis, this is exactly how it figures it out!
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Q: Would I really use this critical path
stuff in real life, or is it just something |
need to memorize for the PMP exam?

A: Yes, critical path analysis really is
important in real life! Sure, for a small project
with a dozen or so activities, it's pretty easy
to figure out which activities are critical

and which can slip by a little bit. But what
happens if you've got a project with dozens
of team members and hundreds of activities?
That's where critical path analysis can come
in very handy. For a project like that, you'd
probably be using project management
software rather than calculating the critical
path yourself, and the software will be able
to highlight that path for you. Pay special
attention to all of the activities that are on the
critical path—those are the ones that could
potentially delay the project.

- What about the other numbers?
How do | use float?

A: Float is a very powerful planning tool
that you can use to figure out how well your

QBUI.I.ET POINTS: AIMING FOR THE EXAM

duration.

m The critical path is the path that has the longest n

= You should be able to figure out the number of paths in
a network diagram, and the duration of each path.

m The float for an activity is the amount that its duration
can slip without causing the project to be delayed. The
float for any activity on the critical path is zero.

m  You'll need to know how to calculate the early start, late
start, early finish, and late finish for an activity in a
network diagram using the forward pass and backward
pass. This is the core of critical path analysis.

therejare no o
Dumb Questions

project is going, and to predict where your
trouble spots might be. Any activity with a
low or zero float absolutely must come in on
time, while the people performing an activity
with a larger float have more freedom to slip
without delaying the project. So you might
want to assign your “superstar” resources to
the low-float activities, and those people who
need a little more mentoring to the ones with
higher float.

Q: Okay, but what about late start,
early finish, and those other numbers?
Do those do me any good?

A: Early and late start and finish numbers
are also very useful. How many times have
you been in a situation where you've been
asked, “If we absolutely had to have this in
two months, can we do it?” Or, “How late can
this project realistically be?” Now you can
use these numbers to give you real answers,
with actual evidence to back them up.

Here's an example. Let's say you've got an
activity in the middle of your project, and

time

one of your team members wants to plan a
vacation right at the time that the activity will
start. Do you need to find someone to fill in
for him? If he'll be back before the late start
date, then your project won't be late! But that
comes at a cost — you'll have used up the
extra slack in the schedule.

Q; I can see how the critical path is
useful on its own, but what does it have
to do with the rest of time management?

A: If you start putting together your
schedule but the activities are in the wrong

order, that's really going to cause serious
problems... and sometimes doing critical
path analysis is the only way you'll really
figure out that you've made that particular
mistake. That's why you need to pay a lot
of attention to the Activity Sequencing tools
and techniques. If you've come up with an
inefficient or inaccurate sequence, with

too many or incorrect predecessors and
dependencies, then your entire critical path
analysis will be useless.

common.

You may see a PDM (or activity-on-node) diagram
with special nodes that have extra boxes in the corners
for the ES, EF, LF and LS. You may see an ADM (or
activity-on-arrow) diagram too, but that's much less

m Don't forget that when two paths intersect, you have to
decide which ES or LF value to take for the calculation
in the next node. For the forward pass, use the larger
value; for the backward pass, use the smaller one.
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crashing costs

Crash the schedule

When you absolutely have to meet the date and
you are running behind, you can sometimes
find ways to do activities more quickly by
adding more resources to critical path tasks.
That’s called crashing.

A lot more people
RSVP'd than we expected!

No problem! We'll
Jjust add more cooks
and waiters to serve
more people.

Hwmm. Tha’c’ll COS‘{', move...

Craslning the schedule

means aJc[ing resources o

Yeah, but what if you're
at the budget limit and can't
afford extra resources?

or moving them around
to shorten it. Craslning
ALWAYS costs more anc[

doesn’t always work!

Then you can’t crash the schedule.

There’s no way to crash a schedule without
raising the overall cost of the project. So, if the
budget is fixed and you don’t have any extra
money to spend, you can’t use this technique.
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Fast-tracking the project

Sometimes you’ve got two activities planned to occur in sequence, but

you can actually do them at the same time. On a software project, you On the exam, if You see 5_‘""3{"?".':‘5
might do both your UAT testing and your functional testing at the about “overlapping 35{'«“"{7.“5' it's
same time, for example. This is pretty risky, though. There’s a good talking about tast—tracking.

chance you might need to redo some of the work you have done
concurrently.

We can save time by having the
florist work on the reception hall
flowers while we figure out the

rest of the decorations.

Craslting and
fast-traclcing

are SCHEDULE
Q COMPRESSION

|€ the decorations
don't mateh the Llowers tOOlS.

well enough, we'll have to

do some vework.

Each of these scenarios describes a schedule compression technique. Pick which are
! . examples of fast tracking and which are crashing.
Exercise

1. Kathleen guesses that 70% of the invitees will RSVP. Instead of waiting for all of them
to come in, she goes ahead and reserves the tables and chairs now.

[ ] Fast-tracking [ ] Crashing

2. Rebecca is taking a really long time to choose the decorations so Kathleen brings in a
professional decorator to help, even though it will cost more.

[ ] Fast-tracking [ ] Crashing

3. Kathleen needs to get the invitations out quickly, so she hires two temps to come in
and help her stuff envelopes for a few days.

[ ] Fast-tracking [ ] Crashing
—> Answers on page 285.
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What-if analysis

It's always a good idea to think about all of the things that could go wrong on your project in
advance.

What if the limo breaks down?

What if the florist cancels at the last minute?

What if the dress doesn't fit?

What if the band gets sick?

What if the guests get food poisoning?

What if there’s a typo in the church address on the invitation?

What if the bridesmaids don’t show up?

What if the cake tastes horrible? .
What if we lose the rings?

That way, you can plan a way to deal with any problems that might come your way.
Sometimes there’s no way to still meet your dates and deal with these scenarios. But, it always
makes sense to try to understand the impact they will have on your schedule.

Monte Carlo Analysis

This is a specific kind of what-if analysis where you model
uncertainty using a computer. There are some packages that
will help to calculate risk using random numbers and Monte
Carlo algorithms. While this is not a commonly used technique,
there might be a question or two about it on the PMP exam,
and you should know what it is.

— | Schedule Model

& (ST - = i . .
oy Using a project management software package to create a model
e of the schedule and adjust various elements to sce what might
’- happen is another technique for analyzing network diagrams.
1)
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Other schedule network analysis techniques

There are just a few more tools for working with
network diagrams that you should know.

Critical chain method

In this method, resource dependencies are used to determine the
critical path. Then, buffers are added working backwards from
the delivery date into the schedule at strategic points, and the
project is managed so that each milestone is hit on time.

Resouree leveling

Sometimes only one resource can do a given activity. If that
resource is busy doing another activity on the critical path, the
path itself needs to change to include that dependency. That’s
the point of resource leveling. It evaluates all of the resources to
see if the critical path needs to change to accommodate resource
assignments.

Applying Calendars

Sometimes there are calendar constraints that might affect the
critical path. Like, if you are trying to schedule a skiing event, it
would have to happen when the weather cooperated with your
plans. There might also be external resource calendars if your
resources are only available at specific times.

Adjusting leads and lags

If you made any mistakes in your leads and your
lags, you might be able to adjust them to change
the projected end date.
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schedule development outputs

Outputs of schedule development

Of course the main product of schedule development is the schedule. But
there are a few other supporting documents that help you understand how
the work will get done as well.

Outputs

Schedule

| - |
5 -
'n”— All of that analysis and modeling should produce
dimerst a schedule that everyone can get behind. After
* thinking your way through everything that can go
Schedule wrong and assigning resources you should have a
pretty accurate prediction of the work required to
complete the project.
L‘hcfrcason You 90 through all of
3¢ what-if analyis is Lo make
e everybody agrees that this
sthedule is achievable!
Tr‘ . .
. Milestone List
— All of the major chunks of work can be marked with
&

= milestones to track their completion. Usually this list

. is published for other teams or stakeholders who are
depending on parts of the work to be accomplished
by a certain time.

Milestone List

The main thing to vemember heve

s that milestones are usually used
to tratk stuff that will be used by
people outside the project
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Before you can do cltange control, you need rec[uestec[ changes.
Once the change is approvec[, you can upc[ate the baseline!

This is Jus{: like the Seope
Baseline in the last chayfcr

7 —
o jaui|
Resource PrOJ(leJctd(;?leesndar Ac‘tivity
Requirements P Attributes
Updates Updates
—
—
—
Project .
Management Plan Updates Rgﬂ::;;esd

The Sehedule Baseline

Schedule Baseline

When the schedule development process is complete,
a baseline 1s created so that actual progress can be
compared to the plan.

Updates and Requested Changes

In the course of developing the schedule, you will find
changes to your resource requirements, activity attributes,
and project calendars. Some changes may affect your
overall plan for handling all other areas of project
management. In that case, the Project Management Plan
will need to be updated.
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scenario and

.. C * .

+ WHAT'S MY PURPASE
> +

For the exam, you need to know schedule development outputs. Several outputs from
the wedding’s schedule development process are on the left match them to the correct
description on the right.

1. Kathleen gives a list of dates to the caterer

A. Schedule telling him when he will have his menu plans and
When shopping for the ingredients needs to be
complete for the Reception and Rehearsal Dinner.

B. Milestone List 2. Kathleen realizes that she needs to make a
change to how she keeps track of the waters’
time, so she makes a change to the document that
describes t.

C. Schedule Baseline 3. While making the schedule, Kathleen realizes
that she s going to need a lot more Wwaiters.

D. Update to Resource 4. Kathleen makes a copy of the schedule When

Requirements it’s done so that she can compare how she s doing
to the original plan.

E. Update to Project 5. Theres a big poster on the wall where Kathleen

Management Plan

keeps track of who does what, and when.

Z-Hfg'qf‘b‘ofl'Hfg—V:S‘IQMSUV
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b Questions

Dum

Q: Don’t we need to go through change control
before we update the resource requirements or the
activity attributes?

A: No. You need to go through change control if you
are requesting changes to, say, your cost management
plan. But while you are working on creating your
schedule, everything you have created as part of the
Time Management knowledge area is fair game.

As you work your way through your network diagram
and figure out new dependencies, you are going to find
that you need more resources for some items or that the
activity itself has changed. That's why this process gives
you the freedom to refine your earlier idea and make all
of the time management documents in sync with your
new understanding.

The schedule development process is about taking all
of the information you are able to think of up front and
putting it into a schedule that is realistic. When you are
done with this process, you should have a really good
idea of what you are going to do, who will do it, and how
long it will take.

Q: We always want to do our projects as quickly
as we can. Why don’t we always fast-track and crash
our schedules?

A: Because crashing is expensive and fast tracking
is risky. While it may look good on paper to add a lot of
resources to a project that is running late, it often adds
so much management overhead and training issues that
the project just comes in later.

Even though it might seem like some predecessors

are really unnecessary, you usually planned them for a
reason. So when you break your dependencies to fast-
track your project, you can significantly compromise the
quality of the work that gets done. That means you might
have to redo it altogether—which would probably take a
lot of time.

While fast-tracking and crashing might work sometimes,
they always add both risk and cost to your project.

time

Q,: Do people really do Monte Carlo Analysis to
figure out their schedules? | have never heard of that
before.

A: No. Most people don't use this technique to figure
out what might go wrong on their projects. This is just
one of those things that is on the PMP exam, so you
have to know what it is.

Q: Critical Chain sounds complicated. Do | need
to know how to do it?

A: Not really. You need to know that it is a technique
for developing schedules that takes resource assignment
into account early on.

When project managers use Critical Chain techniques,
they identify strategic points to put buffers in their
schedule and then manage the size of the buffers so that
each milestone in the schedule is met.

Don’t worry, you won't be asked to create a schedule

using this technique. You just need to know the definition.

UpJates refine the
outputs of Previous
processes 5o you don’t
have to go hack and
redo them.

273



don’t wait for

Influence the factors that cause change £

might get a O\ucs’cion on the
\éo/:;]P Sﬁam that asks you about

Kathleen doesn’t just sit around and wait Ehis
1S.

for schedule changes to happen...

Something doesn't seem
right with the catering.

Joe (on phone): Good Afternoon, Joe’s Catering, Joe
speaking. How can I help you?

Kathleen: Hello, Joe. This is Kathleen calling about Rob and
Rebecca’s wedding.

Joe: Oh, Hi! Everything’s going fine with that wedding:

Kathleen: Are you sure? What about that big convention
across town that’s going to be happening at the same time?
Won’t it be tough to find waiters in June?

Joe: I didn’t think of that; we’d better start figuring out how
we’ll handle it now.

By \rcalizihg that Lhe Co

wn will need wai
Prevents 3 |o n :’E'fcm

Cause sthedyle prob

nvention aeross

too, Kathleen

hange b ,F
’Cms?/ S 2etore they

The project manager doesn’t just wait for
change to lnappen! She finds the things

that cause change and influences them.
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time management

Schedule control inputs and outputs -

& Controlling
As the project work is happening, you can always discover new information that process group
makes you re-evaluate your plan, and use the Schedule Control process to make
the changes. The inputs to Schedule Control cover the various ways you can discover
that information. The outputs are the changes themselves.

There ave thanges that

Changes ave always A lot of ehanges ave " have made it through
Inputs tompared o the basm distovered by looking @ thange control.

to understand impact.

?crﬁormancc improvements.

[

 — -:_-

—— ———

r— —

The Sehedule Baseline e SEey

Schedule
Management Scheo!ule Performance Approved
Plan Baseline Reports Change

Requests

The sthedule
manascmcn{: Yla“
tells how the scope
tontrol protess
will work.

Outputs

Schedule New values for Sehedule
Control Pevformante [ndex anl?
. " ts. We'
pdates to time WBS components. T |
ment dotuments learn move about that in
e fhe ackiity it or

vesouvte vco\u'anMCh

W

the next chapter.

———  —— -:_-
———— ————— ———— ———
— — — —

Requested ﬁ Updates Recommended Performance
Changes Corrective Actions Measurements
Requested thanges to the

baseline that need to 90
{:h\rough thange tontvol
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schedule document updates

What schedule control updates

All of the stuff you made during the schedule development process
gets updated using the schedule control process. Here’s a closer
look at what those updates mean.

—
magupa i > f—
’. —
_ Schedule
The Sthedule Baseline Control Updates
Schedule
Baseline Whenever a change is approved to your schedule,

the baseline needs to be updated. That way, you will
always be comparing your results to the right plan.

Managing

As you make changes to your project schedule, you scl‘e(lule

should be tracking your lessons learned so that other

projects can benefit from your experience. Sometimes 1\3 e
Organizational you might find changes to templates that will help C ng
Process Assets future projects, too

means

P
——

100

ju L If the work you need to do changes, then you need to keeplng

update your activity list and attributes to match the

Activity List  Activity new information. all 0{ your
Attributes
SClle(Il[le

r Some scenarios for what might go wrong on your
project might show up when you are already doing c[ocuments
the work. You need to update your schedule model

accordingly.

Schedule UP to (Iate.
Model Data

It could happen that the way you manage schedule
control needs to change, and those changes would
need to be updated in the project management

lan.
Project = P

Management Plan
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Measuring and reporting

performance

Most often, changes are identified through
looking at performance data. It’s just as
important once you make a change to gather

performance data as it was when you found Wllen your SClle Jule Cl‘.anges,

the change in the first place. Here’s how

performance data feeds into the schedule

control process.

you neeJ to take performance
measurements so you can keep
your stake]molc[ers up to c[ate.

Gathering veports on those

measurements will help
Perf 2_/‘\ you determine wheve the
erformance

Measurement

Routine per-formance
measurements ,,,'.5),{:
show that You are

lagging in Your sthedule.

We'll learn move about
how to measure this
stuff in the next
chapter.

problem is and vetommend
= thanges o fix it

Performance
Reports Onte the thange is made, you
need to measure per-formante
and keep cvcr\/body in the
|oo\> on what is workin5 and

Schedule what isn't.

~ Control \ _ \)

Putting the vetommended thanges

—

'Hwough sthedule control will hcl?
ou 1o evaluate the impact and Tl
update all the necessary dotuments. S,
Performance
Measurement
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the tools of schedule confrol

Schedule control tools and techniques

The tools and techniques for Schedule Control are all about figuring out where your

project schedule stands. By comparing your actual project to the schedule you laid out
in the baseline and looking at how people are performing, you can figure out how to

handle every schedule change.

Variance Analysis

Use this to take stock of where your project is right now
and compare that against what you’d planned to do in
the baseline. If there’s a big difference there, you know
there’s a problem!

Performance Measurement

There are two important calculations called Schedule
Variance (SV) and Schedule Performance Index (SPI)
that give you valuable information about how your
project is doing. You’'ll learn all about them in the next
chapter.

Schedule Comparison Bar Charts

This 1s like a normal bar chart, except that it shows you
two bars for every activity: one for where you expected
to be, and one for where you are right now.

-

These three tools and tethniques are all about mcaswins
how the project has done and comparing it 4o the baseline.

o O

Hold it! Almost all the scheduling in
my job is done with Gantt charts, but T
barely see them here. What gives?

e iy
Q|

You did the same thing in seope tontvol!

Progress Reporting

Most project managers have probably done a lot of
progress reporting! It’s one of those things that most
people think of when they think of project management.
It’s when you create a report that says what the team has
done, what milestones you’ve reached, and what’s left to
be done. You’ll usually use a report template for this.

Project Management Software

This 1s software like Microsoft Project that helps you
organize and analyze all of the information you need to
evaluate the schedule of any project.

Schedule Change Control System

You already know how important a change control
system 1is to any change control process! It includes all of
the procedures that you need to follow in order to make
sure that a change is properly analyzed and, if
approved, done.

/\/ Heve's somc{:hing else

zou al\rcady know about

Yom stope tontrol.

Remember, Gantt charts—the bar charts you make with
MS Project—are just one tool for scheduling. You may
use them a lot in your day-to-day work, but they’re only
one piece of time management. And remember, on the

exam they’re called bar charts, not Gantt charts!
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Q: When | create performance
reports, who uses them?

A: The performance reports that you
create are used by a lot of people. The team
uses them to keep an eye on the project. If
there’s a schedule problem coming up, it
alerts the team so that they can help you
figure out how to avoid it.

Performance reports are also used by your
project’s sponsor and stakeholders, who
are very interested in whether or not your
project is on track. Those reports give

them a good picture of how the project is
doing... and that's especially important in
schedule control, because most change
control systems require that every change
is approved by a Change Control Board that
includes sponsor and stakeholders.

Q: What's schedule model data used
for?

A: You use the schedule model data
to build the schedule. It includes detailed
information about things like resource
requirements, alternate best-case and
worst-case schedules, and contingency
reserves.

When you put together your schedule, you
should look at all of these things in order

to create an accurate plan. The more
information you have when you're building
your schedule, the more likely it is that you'll
catch those little problems that add up to big

tllere are no °
Dumb Questions

schedule slips.

Q: One of the tools is Project
Management Software. Do | need to know
how to use software in order to pass the
exam?

A: No. The PMP exam does not require
that you know how to use software like
Microsoft Project. However, if you spend

a lot of time using project management
software, then you probably have become
very familiar with a lot of the Time
Management concepts. It's a good way to
learn the basics of time management.

Q: How often am | supposed to update
the project calendar?

A: The project calendar shows you

the working days for your team, holidays,
nonworking days, planned training, and the
dates that could affect your project. Luckily,
in most companies these dates don’t change
very often. You probably won't need to
update it—and most project managers just

use their company’s existing project calendar.

When you're doing schedule development,
you may discover that you need to make a
change to the project calendar. That's why
Updates to the Project Calendar is an output
of Schedule Development.

time

Q; What do | do with the progress
reports and performance measurements?

A: When you're planning your project,
you'll often look to your company’s past
projects to see what went well and what
could have been planned better. And where
do you look? That information is in the
Organizational Process Assets.

So where do you think that information
comes from? It comes from project
managers like you who added their progress
reports and performance measurements.

Any time you
generate data
about your
]oroject, you should
add it to your
organizational
process assets so
you can use it for
future projects.
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do you know schedule control?

Schedule Control Management Magnets

You'll see change control over and over again—every single knowledge area
has its own change control process! Luckily, you'll start to see how similar

they all are. But Schedule Control has its own quirks, and they’re important for
understanding Time Management.

Performance
Reports
F||l in the ln?u‘{',s up hcrc’
We've gotten you started
with this one.

-T-

—, iy
Q| ! ] | I
Write the fools and

'l:c:‘.hni"lucs in heve. g I Progress Reporting '
I Performance Measurement ' ‘ l

Outputs

Write in four of
the things that
5:{‘, u?da{',Cd here

‘ l Updates to
performance I
Measurements I I
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Timecross

time

Take some time to sit back and give your right brain
something to do. It’s your standard crossword, all of
the solution words are from this chapter.

. .

Across

2. Activity

put the activities in order.
5. Any delay in an activity on the
will delay the entire project.

8. estimation is plugging in data
about your project into a database of historical
inforomation to get an estimate of how long it will
take to do your the work.

9. How long an activity can slip before the whole
project is delayed.

is the process where you

path

Down

1. Adding more resources to a project so that you
can get it done faster is called the
schedule.

3. A dependency on soemthing outside your project
is an dependency.

4. The kind of network diagram where the activity is
written on the connections between nodes is called
Activity on

6. Giving a successor task some time to start before
a predecessor finishes.

7. A kind of predecessor that only appears in AOA
network diagrams.
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happy days for everyone

Another satisfied customer!

Rob and Rebecca had a beautiful wedding! Everything was perfect.
The guests were served their meals, the band was just right, and
everyone had a blast...

...and Kathleen got
lots of referrals!

Oh, that rocks.
Four more weddings
to plan right away!
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time management

You'll need to understand the different Activity Resource
Estimation tools and techniques for the exam. Look at each
of these scenarios and write down which of the five Activity
Resource Estimation tools and techniques is being used.

1. Kathleen has to figure out what to do for the music at Rob and Rebecca’s wedding. She considers using a DJ, a
rock band, or a string quartet. Alternatives Analy3|s

2.The latest issue of Wedding Planner’s Journal has an article on working with caterers. It includes a table that
shows how many waiters work with various guest-list sizes. Published Esﬂma’ﬂnq Data

3.There’s a national wedding consultant who specializes in Caribbean themed weddings. Kathleen gets in touch
with her to ask about menu options. Exper’r Judgment

4. Kathleen downloads and fills out a specialized spreadsheet that a project manager developed to help with
wedding planning. Project Managewent software

5.There’s so much work that has to be done to set up the reception hall that Kathleen has to break it down into five
different activities in order to assign jobs. BO‘”’OWI’UP Es’ﬂma’rmq

6. Kathleen asks Rob and Rebecca to visit several different caterers and sample various potential items for the menu.

Alternatives Analysis

7. Kathleen calls up her friend who knows specifics of the various venues in their area for advice on which one

would work best. Expert Judgment

Each of these scenarios describes a different tool or technique from Activity Duration Estimating.
Write down which tool or technique is being described.

L4
2eRcise
sPL!Jt\_OH 1. Kathleen comes up with three estimates (one where everything goes wrong, one where some

things go wrong, and one where nothing goes wrong) for printing invitations, and averages
them together to come up with a final number. Three-point estimate

3. There’s a spreadsheet Kathleen always uses to figure out how long it takes guests to RSVP. She enters the
number of guests and their ZIP codes, and it calculates an estimate for her. Paramefric estimating

4. Kathleen’s done four weddings that are very similar to Rob and Rebecca’s, and in all four of them it took
exactly the same amount of time for the caterers to set up the reception hall. Analoqous estimating
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exercise

You may get questions on the exam asking you to identify the critical path in a network diagram. You

ac'Se had to practice that by finding the critical path and duration for this PDM and ADM.

Start

Start

oLutioN

3
/B—>C\
_ 4 6/G\

,

Cl'itical Path ..... S‘Ear{:——D——E-—F—ﬁ—End .
Duration of Critical Path 17

Total Number of Paths 3

End

/N
\_

End

284




time management

Exercise instructions should be repeated here.

L 4
XeRciSe

.- H s Y 2
5,°L,!Jt;_°H 1. What is the float for each activity on the critical path? 0

Each of these scenarios describes a schedule compression technique. Pick which are
. examples of fast-tracking and which are crashing.
Exercise

SQL!JHOH 1. Kathleen guesses that 70% of the invitees will RSVP. Instead of waiting for all of them
to come in, she goes ahead and reserves the tables and chairs now.

E/Fast-tracking [ ] Crashing

2. Rebecca is taking a really long time to choose the decorations so Kathleen brings in a
professional decorator to help, even though it will cost more.

[ ] Fast-tracking @/Crashing

3. Kathleen needs to get the invitations out quickly, so she hires two temps to come in
and help her stuff envelopes for a few days.

[ ] Fast-tracking X Crashing
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exercise

= @Q rpen yu penml
h‘ utmn You'll n.eed to know hO\{V to turn a table of
nodes into a network diagram, so here’s

your chance to get some practice! Here's a Start _
list of nodes for a PDM network diagram. A Start
Try drawing the diagram based on it: B A
C B
D Start
E D
F B
G C
B |—™| € \ H D
A / ' EH
Finish F,G,I
Start / E F » | End
. \
I
\ y /
Node Dummy?
Now try an ADM network diagram! Here’s a list of nodes for one: Start—1 No
1-2 No
2-3 Yes

Start-5 No
@ RN 4-3 No
@ 3-End No

5-6 Yes

@ 6—End No

S ol
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You use these to (313.77

ouwt whith wilestones

you mt

attivities ave slipping:

Thcsc 'l'po,s are 3|
abou Figwina out
wheve You stand

in velation to Lhe

baselinc!

>

Outputs

Schedule Control Magnets Answers

You'll see change control over and over again—every single
knowledge area has its own change control process! Luckily, you'll
start to see how similar they all are. But Schedule Control has its own
quirks, and they’re important for understanding Time Management.

time management

This is Jus{: like SCoPc
Managemcnf/ You start
with 3 plan, 3 baseline,
and thange requests.

/

performance Schedule Management Plan
Reports

and whith

Gehedule Daseline

‘ A\’?\rmd Change Rcc\ucs{:s '

=

S, &'
Qo

Sehedule ComFarison
Bar Charts

\ Vaviante Analysis .

Project Management
Soltware

I Progress Reporting .

Performance Measurement

w7

Remember how we used the than
eontrol system to handle seope
thanges? This is the same idea.

Sehedule Change
Contrdl S\/s{cm

This should also look \r'ca“\/ Lamiliar. When You
90 ‘Eh\rough changc tontvol, You end up with a

RCCOmmCthd

performance I
Measurement I Requested Changes .

Covrective Action

bunth of updates and some corrective actions.

Sthedule Baseline

Updates

Sthedule Model
Data Updates

Updates to Ac{:ivi{:\/ List,
Project Management Plan,

Organizational Process Assets,
and Ac{:ivi{:y A‘H:ribu{:cs

287
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exercise

@3 Timecross sojution

Take some time to sit back and give your right brain
something to do. It’s your standard crossword, all of
the solution words are from this chapter.

.HEEEEIIHII
‘clri T ilclal' I
i H

c

H N
plAlRIAIMEIT R
H 0

ﬂaﬂﬂﬂﬂﬂﬁ

FlLlolalT
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time

— Exam Questions

1. You’re managing a project, when your client tells you that an external problem happened, and
now you have to meet an earlier deadline. Your supervisor heard that in a situation like this, you
can use schedule compression by either crashing or fast-tracking the schedule, but he’s not sure
which is which. What do you tell him?

A. Crashing the project adds risk, while fast-tracking adds cost.

B. When you crash a project, it always shortens the total duration of the project.

C. Crashing the project adds cost, while fast-tracking adds risk.

D. When you fast-track a project, it always shortens the total duration of the project.

2. Given this portion of the network diagram to the right, what’s the ES of activity F?

A 9

B. 10 ES=7 EF =9 ES=17 EF=26

D. 13 D \ G
3. Given this portion of the network LS=3 LF =4 L§=17 LF=26
diagram to the right, what'’s the LF of activity F? F

ES=10 EF=12 ES=17 EF=19

A 10 /

B. 1

C. 16 .—7 E H ...

D. 17

4. You are managing a software project. Your QA manager tells you that you need to plan to have
her team start their test planing activity so that it finishes just before testing begins. But other
than that, she says it can start as late in the project as necessary. What's the relationship between
the test planning activity and the testing activity?

A. Start-to-Start (SS)

B. Start-to-finish (SF)

C. Finish-to-Start (FS)

D. Finish-to-Finish (FF)
5. You're managing an industrial design project. You’ve come up with the complete activity list,

created network diagrams, assigned resources to each activity, and estimated their durations.
What's the next thing that you do?

A. Use Rolling Wave Planning to compensate for the fact that you don’t have complete information
B. Create the schedule

C. Consult the project scope statement and perform Activity Sequencing

D. Use fast-tracking to reduce the total duration
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exam

— Exam Questions

6. Which of the following is NOT an input to Schedule Development?

A, Activity list

B. Project schedule network diagrams

C. Resource calendars

D. Schedule baseline
7. Three members of your project team want to pad their estimates because they believe there are certain
risks that might materialize. What is the BEST way to handle this situation?

A. Estimate the activities honestly, and then use a contingency reserve to cover any unexpected costs

B. Allow more time for the work by adding a buffer to every activity in the schedule

C. Tell the team members not to worry about it, and if the schedule is wrong it's okay for the project to be late

D. Crash the schedule

8. Which of the following tools is used for adding buffers to a schedule?

A. Three-point estimates
B. Critical chain method

C. Expert judgment Name Predecessor Duration
D. Critical path analysis Start — —
9. What is the critical path in the activity list to the right? A Start 6
o B A 4
A. Start-A-B-C-le.sr? c 5 5
B. Start-A-D-E-F-IT'w.ush D A y
C. Start-G-H-I-J-Finish E D 1
D. Start-A-B-J-Finish F E 2
10. What is the float for activity F in the activity list to the right? G Start 3
A0 H G 3
[ H 2
B. 7
J B, | 3
C. 8 Finish FJ,C —
D. 10

11. You’re managing an interior decoration project, when you’ve found out that you need to get it done earlier
than originally planned. You decide to fast-track the project. This means:

A. Starting the project sooner and working overtime

B. Assigning more people to the tasks at a greater total cost, especially for activities on the critical path

C. Starting activities earlier and overlapping them more, which will cost more and could add risks

D. Shortening the durations of the activities and asking people to work overtime to accommodate that.
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time

— Exam Questions
12. Slack is a synonym for:
A. Float
B. Lag
C. Buffer
D. Reserve

13. You’re managing a construction project. You’ve decomposed work packages into activities,
and your client needs a duration estimate for each activity that you come up with. Which of
the following will you use for this?

A.  Milestone list

B. Activity list

C. Critical path analysis

D. Project schedule network diagram
14. What's the correct order of the Time Management planning processes?

A. Activity Sequencing, Activity Definition, Activity Resource Estimating, Activity Duration

Estimating, Schedule Development

B. Activity Definition, Activity Sequencing, Schedule Development, Activity Resource
Estimating, Activity Duration Estimating

C. Activity Definition, Activity Sequencing, Activity Resource Estimating, Activity Duration
Estimating, Schedule Development

D. Schedule Development, Activity Definition, Activity Sequencing, Activity Resource
Estimating, Activity Duration Estimating

15. Which of the following is NOT a tool or technique used in Activity Duration Estimating?

A.  SWAG Estimation

B. Parametric Estimation

C. Analogous Estimation

D. Three-Point Estimation
16. You're working on a project schedule network diagram, and you need to decide on either
the arrow diagramming method or precedence diagramming method. Which of the following
is NOT true?

A. PDM has activities on arrows, while ADM has activities on nodes

B. ADM uses dummy activities with zero duration to add paths to the network
C. Both ADM and PDM diagrams can be used in critical path analysis
D

PDM can show different kinds of dependencies, while ADM can only show finish-to-start
(FS) dependencies
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— Exam Questions

17. Given the network diagram below, what'’s the critical path?
A. Start-A-B-C-End
B. Start-A-E-F-C-End
C. Start-A-E-G-H-End
D. Start-D-G-H-End
18. For that same network diagram below, what's the float for activity F?

A. 0 weeks
B. 2weeks
C. 4 weeks
D. 5weeks

19. For that same network diagram below, what’s the float for activity G?
A. 0 weeks
2 weeks

B.
C. 4 weeks
D. 5weeks

&
2 Ot o
n
Start
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— Exam Questions

20. You’re managing a software project, when your customer informs you that a schedule change is
necessary. Which is the BEST thing to do?
A. Consult the schedule management plan.
B. Notify the team and the sponsor that there’s going to be a schedule change.
C. Influence the factors that cause change.
D. Refuse to make the change because there’s already a schedule baseline.
21. Your company has previously run other projects similar to the one you’re currently managing. What is
the BEST way to use that information?
A. Check the organizational process assets for lessons learned and other information about the past projects.
B. Use parametric estimation to estimate your project based on past projects’ performance.
C. Start from scratch because you don’t want mistakes from past projects to influence you.
D. Reuse the project management plan from a past project.
22. You're planning the schedule for a highway construction project, but the final date you came up with

will run into the next budget year. The state comes up with capital from a reserve fund, and now you can
increase the budget for your resources. What'’s the BEST way to compress the schedule?

A.  Go back to your three-point estimates and use the most optimistic ones

B. Use the extra budget to increase your contingency reserve

C. Hire more experts to use expert judgment so your estimates are more accurate.

D. Crash the schedule
23. You’re managing a software project. You've created the schedule, and you need to figure out which
activities absolutely cannot slip. You’ve done critical path analysis, identifying the critical path and

calculating the early start and early finish for each activity. Which activities cannot slip without making the
project late?

A.  The ones with the biggest difference between ES and LF

B. The activities on the critical path

C. The activity with the most lag

D. The last activity in the project, because it has no float
24. You’re managing a construction project. You’ve decomposed work packages into activities, and your
client needs a duration estimate for each activity that you came up with. Which of he following will you use
for this?

A. Activity sequencing

B. Resource calendar

C. Critical path analysis

D. Milestone list
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exam answers

1. Answer: C

You'll definitely get some questions that ask you about crashing and fast-tracking, and it's important to know
the difference between them. When you crash the project, it means that you add resources to it, especially
to the critical path. There’s no real risk in doing that—in the worst-case scenario, the extra people just sit
around!—but it does cost more. Fast-tracking means adjusting the schedule so that activities overlap. The
same resources are doing the work, so it's not going to cost more, but it's definitely riskier, because now
you've eliminated buffers and possibly broken some dependencies! And remember that crashing or fast-
tracking won't always work to make the project go faster!

2. Answer: D

Calculating the early start (ES) of an activity isn’t hard. All you need to do is look at the early finish (EF) of the
previous activity and add one. If there’s more than one predecessor, then you take the largest EF and add one.
In this case, the predecessors to activity F are D, with an EF of 9, and E, with an EF of 12. So the ES of F is
12+1=13.

3. Answer: A

It's just as easy to calculate the late finish (LF). Look at the following activity, take its LS (late start), and
subtract one. If there’s more than one following activity, use the one with the lowest LS. So for activity F in the
question, the following activities are G, with an LS of 17, and H, with an LS of 11. So the LF of Fis 11 - 1 =10.

4. Answer: C

Don't let the jargon fool you! You don't need to know anything about software testing to answer this question.
When you have two activities, and the first activity has to be timed so that it finishes before the second one
starts, then you've got a Finish-to-Start relationship, or FS.

Did answer A trick you? No need for
v-o“'mg wave ?lanning when \/oulvc 50{:

5. Answer:B < enough info 4o define all the activities!

This is a Which-is-next question that describes a project that's completed the Activity Definition, Activity
Sequencing, Activity Resource Estimating, and Activity Duration Estimating processes. The next process in
Time Management is Schedule Development, which means that the next thing you do is create the schedule!
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6. Answer: D

The schedule baseline is an output of the Schedule Development process, not an input. You should
definitely know what goes into the schedule baseline: it's a specific version of the schedule that you set
aside and use for comparison later on, when you want to know if the project is running late.

I get it—we can use the
schedule baseline the same way that we

use the scope baseline! We take a snapshot
of it and then save it, so we can compare the
project's performance against it later!

7. Answer: A

You always want to be honest with your estimates. Every project has unknowns and risks, and there’s no
way to estimate any activity exactly! Luckily, we have tools to deal with this. You can use reserve analysis,
a tool of Activity Duration Estimating, to come up with a contingency reserve that you can use to plan for
these risks.

8. Answer: B

Critical chain method is a technique that’s part of Schedule Development that lets you figure out how to
handle the problems that come with having limited resources. You use it to shuffle both activities and
resources on your critical path. One important aspect of the critical chain method is that you can use it to
add buffers to the schedule to reduce the risk of certain activities.

9. Answer: A

When you draw out a network diagram for the activities in the table, you end up with four paths. And you
definitely should draw out the activity diagram for a question like this! You're allowed to use scratch paper
on the exam, and this is one place where you should definitely do it. Of the four paths, only one has the
longest duration: Start-A-B-C-Finish, which has a duration of 6+ 4 + 8 = 18. That's the critical path.
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10. Answer: C

Activity F is in the path Start-A-D-E-F-Finish. This path has a duration of 6 + 1 + 1 + 2 = 10. The float of
an activity is the longest time it can slip before it affects the critical path. In this case, activity F can slip by
8 without causing the path that it's on to go beyond the critical path. But any more than that, and its path

becomes the new critical path! - - e ansur A2 Dort £or3¢£
that the float of any activity in the

evitieal path is zevol
11. Answer: C

This is the definition of fast tracking, and you're probably getting the hang of this one by now. You may get
a question like this, but you'll almost certainly see fast tracking as an incorrect answer to several questions!

12. Answer: A

Remember that when you see “slack”, it's the same thing as float. Either term could appear on the exam!

.V{\:/)hm : qucs{:iozp asks what you'd use for a protess
it's asl ing You Pick an input, tool [ '
13. Answer: B f that’s part of the yrodcs:.\Fu o or bechrinue

This question is asking about the Activity Duration Estimating process. Take a look at the answers—there’s
only one answer that’s used in that process: you need to start with the activity list in order to do the
estimates for the activities! The other answers are things that are inputs, tools or techniques for other
processes.

14. Answer: C

It's not hard to remember the order in which the Time Management processes are performed. If you use
a little common sense, you can reason your way through a question like this. You need to define your
activities before you can sequence them, you need to know who’s going to be doing an activity before you
can estimate how long it’s going to take, and you need to do all of that before you can build a schedule!

15. Answer: A

You'll have to know the different kinds of estimating techniques for the exam. You don’t necessarily have
to be good at doing them, but you should recognize which are which. Parametric estimating is when you
plug values into a formula, program, or spreadsheet and get an estimate. Analogous estimating uses
similar activities from past projects to calculate new estimates. Three-point estimating uses an optimistic,
pessimistic, and realistic estimate.
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16. Answer: A

The precedence diagramming method, or PDM, is also known as activity-on-node. It's the most common kind
of project schedule network diagram. Its activities are on the nodes, which are connected by arrows. Arrow
diagramming method, or activity-on-arrow, has activities and durations on each arrow. It's less flexible than the
PDM method because it can only use finish-to-start (FS) dependencies.

\/ The answer 1o this kind of
question tan be a protess, an
7. Answer B input, or a tool or technique!

The path Start-A-E-F-C-End has a duration of 1+ 2 + 2 + 5 = 10 weeks, which is the longest total duration in the
entire network.

18. Answer: A
Influenting the Laetors that
cause chanae is @ good ided, but
by the time 4he thange happens
it's too late {0 do that!

It looks like there will be a
bunch of questions on the
critical path method! I't's a
good thing I've got so much
practice with it.

Since activity F is on the critical path, its float is zero,
because the float of any activity on the critical path .'
is zero. &

19. Answer: C

Activity G is on the path Start-D-G-H-End, which has a total duration of 3 + 2 + 1 = 6 weeks. Since the critical path
is 10 weeks long, that means it could slip by four weeks before it delays the project.

20. Answer: A

The schedule management plan tells you how changes to the schedule are to be handled. Any time there’s a
change, the first thing you should do is consult the plan to see how it should be handled.
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21. Answer: A

The organizational process assets contain historical information about past projects. When you write up your
lessons learned, or create work performance information, you store it in your company’s organizational process
asset library! Also, did you notice that answer B was the wrong definition of parametric estimation?

22. Answer: D

Crashing the schedule is the form of schedule compression that increases cost. This is a difficult question
because all of the answers sound good, and one or two are a little misleading! Don't fall into the trap of
choosing an answer because you recognize a valid tool or technique in it. Reserve analysis and three-point
estimates are very useful techniques, but they’re not the answer to this question.

23. Answer: B

The critical path is the path in the network diagram where any delay will cause a delay in the schedule. These
are the activities that cannot slip without making the project late!

24. Answer: B

Keep an eye out for questions that ask you what you'll use to do a certain project management task. This sort
of question is usually describing a specific process, and the question asks you something about that process.
What process comes after you decompose work packages into activities, and has you coming up with an
estimate for each activity that you came up with? That's the Activity Duration Estimating process! And the only
answer that's an input to Activity Duration Estimating is the resource calendar.

298

Chapter 6




7 Cost Management

Watching the bottom line

The popular boys hever
used fo ask me out. But now
T use Cost Management,
and I never have to spend
Friday night alone!

Every project boils down to money. If you had
a bigger budget, you could probably get more people to do
your project more quickly and deliver more. That’s why no
project plan is complete until you come up with a budget. But
no matter whether your project is big or small, and no matter
how many resources and activities are in it, the process for

figuring out the bottom line is always the same!
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lounge expansion

Time to expand the Head First Lounge

The Head First Lounge is doing so well that the guys are going to
go ahead and open another Lounge near you. They’re renting a
basement bar and now all they need to do is renovate it.

We have to make
sure the new Lounge
looks rockin’, too!

So where do you want
to start? Hey, with the

. furniture, right?!

Jeff

Charles

These guys own the Head First Lounge,
a lotal hangou{ with good tunes,
rc(:rcsh'mg elixivs, and wiveless aceess...
Oh, and it also has a cool web site!
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cost

The quys go overhoard

When they start planning out what to buy, they want really expensive original retro
stuff—the biggest bar they can find, and seventies textiles for the walls, floor, and
upholstery, plus accessories—this is going to cost a lot of money...

301



the budget

Lounge conversation

Guys, you don't have that kind of
money to spend. I'm the PMP in this
set up and I know a little something
about controlling costs.

Jeff: That bar is soooo cool! I can just imagine mixing up some
crazy elixirs at parties!

Alice: Look. I know you want the new Lounge to look as good
as the original, but you only have a little spare cash to spend on
this. That means you have a limit of $10,000.

Charles: We should be able to get the new place looking so
sweet with that!

Alice: Costs can creep up on you if you don’t watch what
you’re doing. The best way to handle this is to create a budget
and check your progress against it as you go.

Jeff: You always turn everything into a project, even mixing

7\ elixirs! Can’t we just have fun with this?

Alice: Not if you don’t want to go into debt.
Alice, the Head First
Loungc's elixiv mixer
and Fro\)ec{ manager
sinte she 30{: hev

PMP® certification.
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Introducing the cost management processes

To make sure that they don’t go over budget, Jeff, Charles, and Alice sit down
and come up with detailed estimates of their costs. Once they have that,

they add up the cost estimates into a budget and then they track the project
according to that budget while the work is happening.

have 3 Sood
You V\sz :\i work you'e

. . ided n
| i;.r ] Cost Estimating process o g to 00 200 “°Ih\§f
u 1$

This means figuring out exactly how much you expect
each work activity you are doing to cost. So each
activity 1s estimated for its time and materials cost, and
any other known factors that can be figured in.

Cost Budgeting process This gk ke b

Here’s where all of the estimates are added up_and Stope baseline 1Crom

baselined. Once you have figured out theZ\ Chap-l:cr 5 or the

that’s what all future expenditures are compared to. sthedule basclihe ‘From
Chapter &,

Cost Control process

This just means tracking the &

according to the budget to see if any adjustments

need to be made. Con'l:ro“ing tosts means always

knowin5 how you are doing
Compared 1o
ot e ow You thought
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cost estimating inputs

What Alice needs before she starts Cost Estimation

Alice wants to keep the Lounge project’s costs under control, and that Planning
starts with the Cost Estimation process. Before Alice can estimate process group
costs, she needs a Scope Statement, a Project Management Plan, and

a WBS. Understanding cost estimates means knowing how much

work will be done and when.

|h£o‘rma{:'|on abou{:
past tost estimates
helps her make a more

vealistie estimate. \»

les and
The way that Char

JefE keep their books
(:'lgwcs into how Alice will
do thew estimates as well.

Organizational Enterprise
Process Assets Environmental Factors

Project

Management Plan

Project

Scope Statement
—

Work Breakdown
Structure The work break down
s‘l:rud:wc will list
all of the work
%\ Packages that are
in the stope of the

Project. That tells
her what she needs

to estimate.

1

The projett seope

skatement lists Jca\\ the
biectives and the .
c:ic\{iverab\cs of the project.
[ h

She'll need 4o know that

to ‘cigu\rc out how muth the
Cost estimating

WBS Dictionary

work will tost.
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cost

A. Bottom-up estimating

B. Analogous estimating

1. The Starbuzz across the street opened just a few
months ago. Alice sits down with the contractor
who did the work there and asks him to help her
figure out how much it will cost. He takes a look at
the equipment Charles and Jeff want to buy and
the specs for the cabinets and seating and tells her
what she can afford to do with the budget she has.

2. Alice creates a spreadsheet with all of the
historical information from similar remodeling
projects that have happened on her block. She sits
down and types in the guys’ desired furnishings
and the square footage of the room to generate an
estimated cost.

3. Once she has her schedule completed, Alice uses
software to change resources around and play with
some of the dates to try to find a mix that works
best with the money they have to spend.

You've already seen four of the tools and techniques in Cost
Estimation. Take a look at the list of tools, and try to figure out
which one of them Alice is using when she estimates costs. Can
you write down which tool is being used in each scenario?

C. Project management software

D. Parametric estimating

4. Alice sits down and estimates each and every
activity and resource that she is going to need.

Then she adds up all of the estimates into “rolled-up”
categories. From there she adds up the categories
into an overall budget number.

5. Jeff sets up an appointment with the same
contractor his friend used for some remodelling
work. The contractor comes to the house, takes a
look at the room, and then gives an estimate for
the work.

6. Alice uses some software to play with all of the
contractors’ estimates they have gathered. She tries
changing the cost of materials and the cost of labor
to understand better how things are going to pan
out for her project. She even takes a look at what

it would take to implement contingency plans for
some of the risks she has identified.
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cost and time estimates use the same fools

Did you work out which estimating tool from Time Management
Alice is using when she estimates costs in each of these scenarios?

1: B. Analogous estimating. 4: A. Bottom-up estimating.

Sinee Alice is using the contrattor’s experience Starting at the lowest level and volling up

with a similar project to 1ci5wc out how long her estimates is bottom—up estimating. Alice started
project will take, she is assuming that her project with the activities on her sthedule and volled them
will go like the Starbuzz one did. up to tategories and f‘mall\/ 1o a budget number-

2: D. Parametric estimating. 5: B. Analogous estimating.
In this one Alice is \)vS{i 8\7\71\/3"3 some numbers This is another example of asking somebod
particular to her project to some historical who has divect expevience with this kind cl
information she has gatheved from other work to give an estimate.
Fro\)et{:s and 5cr\cra‘[:in5 an estimate from that.
3: C. Project management software. 6: C. Project management software.
Ah\/{jmc a qucs{:ion talks about using software Another cxamylc of using software
to analyze estimates, this is the tool they are 4o tweak estimates.
talking about.

Hold on! How can you use
the same tools to estimate
both time and cost?

Good question.

Not all of the estimation techniques for cost are the
same as the ones we used for time. Often, people only
have a certain amount of time to devote to a project
and a fixed amount of money too. So, it makes sense
that some of the tools for estimating both would
overlap. We’ll learn a few new ones next.
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Tools and techniques used only in cost estimation

A'lot of times you come into a project and there is already an expectation of how much

it will cost or how much time it will take. When you make an estimate really early in the

project and you don’t know much about it, that estimate is called a Rough Order of

Magnitude cstimate. (You'll also see it called a ballpark estimate.) It’s expected that This estimate is REALL\/
it will get more refined as time goes on and you learn more about the project. Here are r°"3"t/ [t's 9ot & vange of
some more tools and techniques used to estimate cost: -50% to +00%, which

means it tan be g h
N/qcrom half 4o fwic:y;,:rc
actual eost

.I SO you Oh,y use

Deterwine Resource Cost Rates 1L ot the very begiming of
€ project.
$ $ People who will be working on the project all work

at a specific rate. Any materials you will use to build
the project (like wood or wiring) will be charged at a
rate, too. This just means figuring out what the rate for
labor and materials will be.

Vendor Bid Analysis

Sometimes you will need to work with an external

contractor to get your project done. You might even

have more than one contractor bid on the job. This

tool is all about evaluating those bids and choosing \/ou’n see this in attion
the one you will go with. when we look at visk

managmcn{: in Chapter 1.
Reserve Analysis

You need to set aside some money for cost overruns. V

If you know that your project has a risk of something

expensive happening, better to have some cash laying
around to deal with it. Reserve analysis means putting
some cash away just in case.

. Cost of «Iuality
— Cost of Qualﬂ'y is how mucll

Since the next You will need to figure the cost of all of your quality-
chaytcr is all about related activities into the overall budget, too. Since money lt tal(es
quality, you'll be it’s cheaper to find bugs earlier in the project than .
lcarning a lot about later, there are always quality costs associated with to C[O tlle Pl"O]eCt
this in Chapter 8. everything your project produces. Cost of Quality is .

just a way of tracking the cost of those activities. I'lgllt¢
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budget numbers

Let’s talk numbers

There are a few numbers that will appear on the test as definitions. You
won’t need to calculate these, but you should know what each term means.

You'll get exam questions

ask'"\g \Iou {p use BCR
: : or NPV to compave two
Benefit cost ratio (BCR) pr o")cC‘{',S' The higher these

This is the amount of money a project is going to make versus numbers are,
how much it will cost to build it. Generally, if the benefit is
higher than the cost, the project is a good investment.

Net present value (NPV)

This is the actual value at a given time of the project minus all of the
costs associated with it. This includes the time it takes to build it and
labor as well as materials. People calculate this number to see if it’s
worth doing a project.

Opportunity cost

When an organization has to choose between two projects,
they are always giving up the money they would have made on
the one they don’t do. That’s called opportunity cost. It’s the
money you don’t get because you chose not to do a project.

Internal rate of return

This is the amount of money the project will return to the company
that is funding it. It’s how much money a project is making the
company. It’s usually expressed as a percentage of the funding that
has been allocated to it.

Depreciation

This is the rate at which your project loses value over time. So,
if you are building a project that will only be marketable at a
high price for a short period of time, the product loses value as
time goes on.

Lifecycle Costing

Before you get started on a project, it’s really useful to figure out how
much you expect it to cost—not just to develop, but to support the
product once it’s in place and being used by the customer.
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Now Alice knows how much the Lounge will cost

Once you apply all of the tools in this process, you get an estimate for how much
your project will cost. It’s always important to keep all of your supporting estimate
information, too. That way, you know the assumptions you made when you were
coming up with your numbers.

Outputs

Activity cost estimates

This is the cost estimate for all of the activities in your activity list. It
takes into account resource rates and estimated duration of
the activities.

Activity cost estimate supporting detail

Just like the WBS has a WBS Dictionary, and the Activity List has
Activity Attributes, the cost estimate has supporting detail. Here is
where you list out all of the rates and reasoning you have used to
come to the numbers you are presenting in your estimates.

Updates to the cost management plan

Along the way, you might find that you need to change the way you
measure and manage cost. These updates allow you to make changes
to the Project Management Plan to deal with those improvements.

Requested changes

As you figure out which activities will need to be done, you may realize
that the scope or schedule or risk register or anything else you have
baselined needs to change. When that happens, you need to create a
change request and send it through the change control system.

cost management

$

Activity Cost
Estimates

Cost Estimate
Supporting Detail

Cost Management
Plan Updates

|1V

Change
Request

@RA»A
TawEwR

Once Alice has an estimate of the project’s cost, what should she do with that information?

you are here »
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after you estimate you build a budget

The Cost Budgeting process

The next process in Cost Management is Cost Budgeting. Here’s where

you take the estimates that you came up with and build a budget out Planning
of them. You’ll build on the Activity Cost Estimates and Cost Estimate process group
Supporting Detail that you came up with in Cost Estimating.

$ ; You use the
Cost Estimating
out]outs from
the last process
where you created

estimates as

T

one. NOW yOl[ can

D Cost Estimate build your l)nget.

Supporting Detail
Activity Cost

Estimates

inputs to this
‘ :

The two main
ou{?u{‘,s ‘From COS{Z
Es{:lma‘{:mg {‘,u\rn m{:o
the m?u{:s for Cost
Budgeting, because
you build Your
budget based on the
activity estimates.

)
/

Cost Budgeting

310 Chapter 7



What you need to build your budget

The inputs to Cost Budgeting are largely the same ones that you saw in
Cost Estimating, with the notable additions of Activity Cost Estimates and

Cost Estimate Supporting Detail.

i l Cost Estimate
Supporting Detail

Activity Cost
Estimates

Project

Project
Scope Statement

Management Plan\

Contract

Cost Management
Plan

—

Resource

Calendar

Cost Budgeting

cost management

Schedule

Work Breakdown
Structure

WBS Dictionary
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build your budget

Cost budgeting: How to build a budget

Tel
o

Roll up your estimates into Q Come up with your reserves

control accounts When you evaluate the risks to your
project, you will set aside some cash

This tool is called cost aggregation. You
reserves to deal with any issues that

take your activity estimates and roll them
up into control accounts on your Work
Breakdown Structure. That makes it easy
for you to know what each work package
in your project is going to cost.

might come your way.

Outputs

6 Build a baseline

Just like your scope and schedule baselines, a cost baseline is

a snapshot of the planned budget. You compare your actual
performance against the baseline so you always know how you are
doing versus what you planned.

2

The Cost Baseline
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Use parametric estimation

Here’s where you compare your project to
historical data that has been collected on
other projects to give your budget some
grounding in real-world experience.

[€s true that not cvc\r\/bod\/ has
aceess +o histovical data to do
a thetk like this. But, for the

purposes of 4he Lest, you need to

know that it’s a tool for making
your budget ateturate.

Figure out funding
requirements

It’s not enough to have an overall number
that everyone can agree to. You need to
plan out how and when you will spend

it. This output is about figuring out how
you will make sure your project has money
when it’s needed, and that you have
enough to cover unexpected risks as well
as known cost increases that change with
time.

)

cost management

Make sure you haven’t
blown your limits

This tool is Funding Limit
Reconciliation. Since most people
work in companies that aren’t willing
to throw unlimited money at a project,
you need to be sure that you can do the
project within the amount that your
company is willing to spend.

I‘F You blow imi
Your limit, you nee
rcP,an or 90 ﬁo YOUY‘ sPZnso\r f: -éo uvr
out what 4o do. £ ¢ould be that e
z stope thange is necessary. Or the
undm5 limit ean be intreased.

Update your cost plan

Once you have estimated and

produced your baseline and funding
requirements, you need to update your
cost management plan with anything you
learned along the way.
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the lounge

Lounge conversation

314

Let's build a budget!

Jeff: OK, how do we start? There are a lot of things to
buy here.

Alice: We already have your savings, and the rest will
come in July at the year end. The Lounge is having
another great year, so the profits are pretty good. Your
savings are around $4,000 and the profits will probably
be closer to $6,000. That’s definitely enough money to
work with.

Charles: Well the furniture I want isn’t back in stock
until June.

Alice: OK, so we have to time our costs so that they’re in
line with our cash flow.

Jeff: Oh!Isee. So we can start building now, but we’ll
still have money in June and July when the furniture
comes in. Perfect.



cost

What tool or technique is Alice using to build the budget?

1. Alice reads a newspaper article that says that there has been a sharp increase in lumber costs recently. She knows
this wasn't in her contractor’s original plan and decides to put a few hundred dollars aside to deal with the price hike if it
should happen.

[ ] Parametric estimating [ ] Reserve Analysis [ ] Cost aggregation [ ] Funding Limit Reconciliation
2. Jeff helps Alice add up all of the estimates they have done into control accounts so that they can figure out how
much the stereo installation is going to cost versus the entertainment center building.

[ ] Parametric estimating  [_] Reserve Analysis [ ] Cost aggregation [ ] Funding Limit Reconciliation
3. Once the budget is close to done, Alice looks over their financial plans for the year to be sure that they can afford
everything at the time that it is needed.

[ ] Parametric estimating [ ] Reserve Analysis [ ] Cost aggregation [ ] Funding Limit Reconciliation

QBUI.I.ET POINTS: AIMING FOR THE EXAM

m Parametric estimation is used m Cash flow is how much money m Lifecycle costing means
in cost estimating and cost you have at a given time to apply estimating the money it will take
budgeting. to your project. to support your product or service
m  Cost Aggregation is rolling up m  The main output of Cost when ithas been released.
costs from the work package level Estimating is the Activity Cost = Rough order of magnitude
to the control account level so that Estimate and the Activity Cost estimation is estimating with very
the numbers can be followed down Estimate Supporting Detail. The little accuracy at the beginning
through the WBS hierarchy. main output of Cost Budgeting of a project and then refining the
. is the Cost Baseline and Project estimate over time. It's got a range
= Control accounts are high- Funding Requirements of —=50% to +100%
level WBS items that are used ' '
to track cost estimates. They do = You will get questions on the exam
not represent activities or work asking you to select between
packages. They represent the cost projects using Net Present Value
of the work packages and activities (NPV) or Benefit Cost Ratio
that appear under them in the WBS. (BCR). Always choose the project
with the biggest NPV or BCR!
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no dumb

Q,: Isn’t it enough to know my project’s
scope and schedule, and then trust the
budget to come out alright?

A: Even if you don’t have a strict budget
to work within, it makes sense to estimate
your costs. Knowing your costs means

that you have a good idea of the value of
your project all the time. That means you
will always know the impact (in dollars)

of the decisions you make along the way.
Sometimes understanding the value of your
project will help you to make decisions that
will keep your project healthier.

Many of us do have to work within a set of
cost expectations from our project sponsors.
The only way to know if you are meeting
those expectations is to track your project
against the original estimates.

It might seem like fluff. But knowing how
much you are spending will help you relate
to your sponsor’s expectations much better
as well.

Q} In my job | am just handed a
budget. How does estimating help me?

A: In the course of estimating, you might
find that the budget you have been given is
not realistic. Better to know that before you
get too far into the project work than later.
You can present your findings to the sponsor
and take corrective action right away if your
estimate comes in pretty far off target. Your
sponsor and your project team will thank you
for it.

316

tllere are no °
Dumb Questions

Qj What if | don’t have all of this
information and | am supposed to give a
ballpark estimate?

A: This is where those rough order of
magnitude estimates come in. That's just

a fancy way of saying you take your best
guess knowing that it's probably inaccurate
and you let everybody know that you will be
revising your estimates as you know more
and more about the project.

Q: My company needs to handle
maintenance of projects after we release
them. How do you estimate for that?

A: That's called lifecycle costing. The way
you handle it is just like you handle every
other estimate. You sit down and try to think
of all of the activities and resources involved
in maintenance and project the cost. Once
you have an estimate, you present it along
with the estimate for initially building the
product or service.

Q: I still don’t get Net Present Value.
What do | use it for?

A: The whole idea behind net present
value is that you can figure out which of
two projects is more valuable to you. Every
project has a value—if your sponsor’s
spending money on it, then you'd better
deliver something worth at least that much
to him! That's why NPV is figured out by
coming up with how much a project will be
worth, and then subtracting how much it will

Cost estimating 1s just
like activity estimating.
You get the estimate
and the supporting
c[etail, upc[ates to the
plan and rec[uestec[
changes when you are
done.

cost. But for the exam, all you really need

to remember are two things: net present
value has the cost of the project built into

it, and if you need to use NPV to select one
of several projects, always choose the one
with the biggest NPV. That's not hard to
remember, because you're just choosing the
one with the most value!
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+ WHAT'S MY PLURPASE
Y A

cost

+

Match each scenario to the cost numbers that Alice is using in each one.

1. Alice does such a good job planning out her
entertainment center remodeling that the Smiths
down the street ask if they can have her help with
their home theater upgrade. Since she is too busy
doing the work on the lounge, she has to say no.
Rob Smith says, “That’s a shame, we were willing
to pay $1,000 to someone to help us out with this.”

2. The minute the TV gets installed, Alice starts
mviting all of her friends over to the lounge to
watch the games on the weekend. She charges a
$2 cover charge for her football Saturdays and has
been clearing about $20 per week even though the
room isn’t finished.

3. Even though the system she is currently
installing is state of the art, Alice knows that
within a year or so it will be on sale for half as
much as she is paying now.

4. Alice wants to figure out how much the project
is worth so far. So she adds up the value of all of

the materials she has used and subtracts the labor
and any depreciation that needs to be accounted

for. The number she ends up with gives the value
of the overall project right now.

5. Before Jeft and Charles decided to do the
remodeling, they compared how much the project
was going to cost to how much good they thought
it would do for them.

A. Opportunity cost

B. Renefit cost ratio

C. Internal rate of return

D. Depreciation

E. Net Present Value
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handling

The Cost Control process is a lot like schedule control

When a something unexpected comes up, you need to understand its impact
on your budget and make sure that you react in the best way for your project. Monitoring

Just like changes can cause delays in the schedule, they can also cause cost

& Controlling

PFOCQSS group

overruns. The Cost Control process is all about knowing how you are doing

as compared to your plan and making adjustments when you need to.

T just talked to our
accountant. She says we
need to put a third of our
profits away for taxes.

Time for cost controll

- @?RA\N
vawew

Given what you already know about scope control and schedule control,
how would you handle this problem?
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cost management

your pencil

Using what you already know about scope and schedule control,
annotate what each of these inputs will be used for.

............................................... gy

Project Funding
_ Requirements

The Cost Baseline

——

—
—
—_—

Work Performance
Information

ﬁ Approved Change

3 ~ S T
el T
..............................
ooy é_/ ...............................
.................
. Performance
—_— Reports
—————
e—
—

Requests

Project
Management Plan
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more key processes

- ncil
w@{pﬁ yw&rlllftewn

2N

men

Work Performance

The Cost Baseline

Information

ﬁ Approved Change
Requests

Performance

Project
Management Plan

Using what you already know about scope and schedule control,
annotate what each of these inputs will be used for.

Project funding
requirements

On top of the baseline cost, You have

‘added some veserves in £o deal with

)’ou need

— You may find that You need

to thange the PM Plan and

its éost management plan

a5 "8 vesult of information
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A few new tools and techniques

cost

The tools in cost control are all about helping you figure out where to

make changes so you don’t overrun your budget.

Cost change control system

Controlling changes to your budget is just like

any other change control system we’ve studied. It
defines the procedures you need to follow to change
your cost baseline.

Performance measurement analysis

Here’s where you measure how your project is
doing compared to the plan. The main technique to
know for this is the Earned Value technique.

Project performance reviews

Reviews are meetings where the project team
reviews performance data to examine the variance
between actual performance and the baseline.
Earned value management is used to calculate and
track the variance. Over time, these meetings are a
good place to look into trends in the data.

Forecasting

Use the information you have about the project
right now to predict how close it will come to

its goals if it keeps going the way it has been.
Forecasting uses some earned value numbers to
help you come up with preventative and corrective

actions that can keep your project on the right track.

Project management software

You can use software packages to track your budget
and make it easier to know where you might run
nto trouble.

Variance analysis

Throughout your project, you are looking at how
you are doing as compared to your plan. The
variance between planned and actual performance
needs to be carefully analyzed so you can head off
problems before they make your project go

over budget.

Forecasting and performance
measurement are very
important! You use them to
find the c]nanges you need to

make in your project.
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Question Clinic: The Red Herring

Sometimes a question will give you
a lot of extra information that you don't need.
It'll include a rambling story or a bunch of
extra numbers that are irrelevant.

. Pany has done four i ,
simil i other highw,
lookiar to this one, and you have decided to make §°u ray I:_rOJects very

Ng at the costs of those Previous projects estimate by

What kind of estimate j
ein ;
previous one? volves Comparing your project to a

Did You vead that whole
Paragraph, only o find
out the ﬂlucs{:ion had
no‘l:hing to do with it?

A.  Parametric You only needed o vead

<&— this scn{',cv\t.c. {:{.’3&’
N i .
C. BOttom-Up +he answer vig
D. Rough Order of Magnitude

When you see a Red Herring question,
your job is to figure out what part of it is

relevant and what's included just to distract you.
It seems tricky, but it's actually pretty easy
once you get the hang of it.

-

Red Herring
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Fill in the blanks to come up with your own Red Herring question!

You are managing a PPN project.
(knd of ymject)
You have 4 at your disposal, with .. Your
(describe a reselrce) (how thaf resetltce 75 tesfricted)
, contains . , . The
(a Project decument) (semefhing that decument wetlld confain) (a feam member)
alerts you that L , and suggests .
(@ problem fhaf attected your Project] (a suggesfed solufion)
?
(@ quesfion vaguely tefifed fo one of fhe (hings T fhe Pangiah above)
A.
(wrong answer)
B.
(frickdly wreng answer)
C.
(correct answer)
D.

(idieulots]y wiong answer)

= . Join the Nead first MP commurity at http://www.headfirstlabs.com/PMP

You can add your Yead Libg answer, and see what lead Libs other project mariagers
came up with!
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calculating your budget

Look at the schedule to figure out your budget

The tools in cost control are all about helping you figure out where
to make changes so you don’t overrun your budget.

Budget at completion (BAC)

How much money are you planning on spending on your project?
One you add up all of the costs for every activity and resource,
you’ll get a final number... and that’s the total project budget. If
you only have a certain amount of money to spend, you’d better
make sure that you haven’t gone over!
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cost management

Onte You figwc this out,
you tan ‘pigu\rc out Yyour

HOW ‘l'O calc(,la‘re pla""ed Value / project’s planned value.

If you look at your schedule and see that you're supposed to have done a certain
percentage of the work, then that’s the percent of the total budget that you've “earned” so
far. This value is known as Planned Value. Here’s how you calculate it.

0 First, write down your

BAC—Budget At Completion BAC X

This is the first number you think of when you work on Q

your project costs. It’s the total budget that you have for The name “BAC” should make

your project—how much you plan to spend on your project. scnfc—if's e budgc’c o il
Project when it’s omplete!

e Then multiply that by your

Planned 7 Complete BAC

If the schedule says that your team should have done 300 hours

Planned Z
Complete

of work so far, and they will work a total of 1,000 hours on the Planned % Complete s easy 4o work

out, as it's \')us{: the caleulation
Given amount 3 Total amount.

project, then your Planned % Complete is 30%.

e The resulting number is your

PV—Planned Valuve BAC X Planned %

This is how much of your budget you planned on using so far. complefe
If the BAC is $200,000, and the schedule says your planned %
complete is 30%, then the Planned Value is $200,000 X 30% =

4]

Planned 2 _
PAG X Complete 4

4}
You may also see the Planned Value />
‘C?\rmula ‘Fliﬂ?cd around and written

with the P/ out front, but it's

cxac’dy {:hc same ‘FonuIa.

3 Planned 7
- BAD X Complete
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exercises are

Now it's your turn! See if you can figure out BAC and PV
for a typical project.

1. You're managing a project to install 200 windows in a new skyscraper and need to figure out your budget.
Each week of the project costs the same: your team members are paid a total of $4,000 every week, and you
need $1,000 worth of parts each week to do the work. If the project is scheduled to last 16 weeks, what's
the BAC for the project?

BAC T
. . ¢ £_7\ Even though we are at the
2. What will the Planned % Complete be four weeks into the project? bcgivm'mg of the ?ro\')ct{: now,
This is the yar{: that takes some Lill Fioure out what the F
Planned % Complete = Ehinking, How do You know what tan still xig
.............. n "‘5' ow do \/ wi“ bc n ‘FOUY‘ wCCkS~

% you ave through the projeet?

3. What should the PV be four weeks into the project?

—> Answers on page 348.
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Hmm. Okay, but that
doesn't tell me much
about my budget, does it?

Not yet it doesn’t.

But wouldn’t be nice if; when your schedule said you
were supposed to be 37.5% complete with the work,
then you knew that you'd actually spent 37.5% of
your budget?

Well, in the real world things don’t always work like that,
but there are ways to work out—approximately—how
far on budget (or offtrack) your budget actually is.



cost management

Earned value tells you how you're doing

When Alice wants to track how her project is doing versus the budget, she
uses Earned Value. This is a technique where you figure out how much
of your project’s value has been delivered to the customer so far. You can do
this by comparing the value of what your schedule says you should have

delivered against the value of what you actually delivered. Your scllec[ule

tells you a lot
ra— The sthedule says we should al)Ollt Wllel‘e you
r+ have delivered {his by now... are SUPPOSC C[ 1o

Today is May 14 be right now.

... but we only delivered this.

(o $1650

The actual cost of this project on May 141th is $1,650.

The planned valye was $2,200.
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calculating earned value

How to calculate earned value

If you could estimate each activity exactly, every single time, you wouldn’t
need earned value. Your schedule would always be perfectly accurate, and
you would always be exactly on budget.

But you know that real projects don’t really work that way! That’s

why Earned Value is so useful—it helps you put a number on how far
offtrack your project actually is. And that can be a really powerful tool
for evaluating your progress and reporting your results. Here’s how you
calculate it.

0 First, write down your

BAC—Budget At Completion

Remember, this is the total budget that you have for your project.

e Then multiply that by your

Actual Z Complete

Say the schedule says that your team should have done 300
hours of work so far out of a total of 1000. But you talk to your
team and find out they actually completed 35% of the work.
That means the actual % complete is 35%.

e The resulting number is your

EV—Earned Value

This figure tells you how much your project actually earned.
Every hour that each team member works adds value to the
project. You can figure it out by taking the percentage of the
hours that the team has actually worked and multiplying it by
the BAC. If the total cost of the project is $200,000, then the
Earned Value is $200,000 x 35% = $70,000.

328 Chapter 7

When you do work, you convert :
: the money your sponsor invests 3
: in your project into value. So, :
. earned value is about how

. much work you have been

. able to accomplish with the

: money you’ve been given.

: When you calculate earned

: value, you're showing your

i sponsor how much value that

¢ investment has earned.

Actval %

BAC
Complete

I€ your team attually aot 35% of the work
done when the sthedule says they should lonl\/
have gotten 30% done, that means they've
move ekficient than you planned!

Actual Z
Complete

Again, You might see the Eavned Value />
‘c?\rmula ﬂiFch around and written

~wn}{:h the EV out front, but remembey

it's exaetly the same formula. )

BAC EV

} Actval Z
BV = BAC x Complete



cost management

- @RA\N
TAWEWR

What's the difference between Actual Cost and Planned Value? What
does it mean if your AC is bigger than your PV? What if it's smaller?
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the sponsor’s perspective

Put yourself in someone else’s shoes

Earned value is one of the most difficult concepts that you need

to understand for the PMP exam. The reason it’s so confusing for Tl‘.inl‘ al)ou't
so many people is that these calculations seem a little weird and
arbitrary to a lot of project managers.

earneJ value

But they make a lot more sense if you think about your
project the way your sponsor thinks about it. If you put

yourself into the sponsor’s shoes, you’ll see that this stuff actually {rom tl[e

makes sense!

9
SPOIISOI' hY
Pers]oectlve.
Let’s say you’re an executive: It all makes
You’re making a decision to spend $300,000 6/_‘ ,
of your company’s money on a project. To That's the total l
a project manager, that's a project’s budget. budget, or the BAC. a Ot more
But to you, the sponsor, that's $300,000 of
value you expect to get! sense tllel'l.

1 You put the value in dollav tevms
So how much value is the project delivering? </— Your sponsor knows what veturn he's
If you're the sponsor, you're thinking about the 9etting for his investment.
bottom line. And that bottom line is whether or
not you’re getting your money’s worth from the

project. If the team’s done 50% of the work, then That's earned value—it's
based on how muth work

ou’ve gotten $150,000 of value so far. ‘
: ’ the team ac{:uall\/ did.

But if the schedule says that they should have
done 60% of the work by now, then you’re
getting less value than you were promised!

b Look at the schedule +o figwc
; out how much val |

The sponsor doesn t cave as to deliver +o \/ou: z;::oiéhhcd
wuth about how You spend the

budgc{‘,- He just wants to 56{:
+he most va\{ue for his mone\/!
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cost management

— @ harpen your pencil
N Let’s get back to that 16-week project from page 326.
B In the last exercise you figured out what the project should look like
by using planned value. Now you can use earned value to figure out
if your project is really going the way you planned.

1. Fast forward four weeks into the project installing those 200 skyscraper windows. Fill in the BAC and PV you
figured out before. (Check your answer at the top of page 348 to make sure you got it right!)

Figure out the actual % complete by
dividin5 the actual work done into
fhc ‘bo{:al amow\'{: \/ou)vc Flannihg on
2.You've checked with your team, but they have bad news. The schedule says they were supposed to have
installed 50 windows by now, but they only installed 40. Can you figure out the actual % complete?

BAC = PV =

Actual % Complete = ===

K_/ Fill in the total number of windows £hat will be installed
3. What should the Earned Value be right now? over the tourse of £he project.

EV =

X =
Fill in the BACS K Fill in the Actual % Comylc{:c

4. Look at the planned value, and then look at the earned value. Are you delivering all the value you planned
on delivering?

[ ves [ No — Answers on page 348.

Neat. I think I can use
these formulas to track my
schedule and my budget!

You can definitely use them to track the schedule
and budget on smaller projects.

But once your projects start getting more complex, your formulas
are going to need to take into account that you’ve got several people
all doing different activities, and that could make it harder to track
whether you’re ahead of schedule or over budget.

So now that you know how to calculate PV and EV, they’re all you
need to stay on top of everything... What are you waiting for? Flip
the page to find out how!
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are you on schedule?

Is your project behind or ahead of schedule?

Figuring out if you’re on track in a small project with just a few people is easy. But
what if you have dozens or hundreds of people doing lots of different activities? And
what if some of them are on track, some are ahead of schedule, and some of them
are behind? It starts to get hard to even figure out whether you’re meeting your goals.

Wouldn’t it be great if there were an easy way to figure out if you’re ahead or
behind schedule? Well, good news: that’s exactly what earned value is used for!

Schedule Performance Index (SPI)

If you want to know whether you’re ahead of or behind
schedule, use SPIs. The key to using this is that when
you're ahead of schedule, you've earned more value
than planned! So EV will be bigger than PV.

To work out your SPI, you just divide your EV by your PV.

Schedule Variance (SV)

It’s easy to see how variance works. The bigger the
difference between what you planned and what
you actually earned, the bigger the variance.

So, if you want to know how much ahead or behind
schedule you are, just subtract PV from EV.

sel

|€ SPl is 5rca+,cr {‘,\\a.v\
(/—\ one, that means BV is ,
Ev +han PV, so youre

bigoev
=z — a‘v??ad of sthedule!

A

[£ SP is less than one, then you've
bch}ind sthedule because the amount
youve aetually worked (EV/) is less
than what YOu)d planned (PV).

Remember, for the syonsov's benefit,

[ we measure this in dollavs...

SV

-
=

V- W

.. So if the vaviance is positive, it tells
you exachly how many dollars \/ou'v-c
ahead. | it's ncga{:ivc, it tells You how
many dollars \/ou'rc behind.

Don’t get freaked out by the thought of all these formulas.

They’re really not very complex. All you need to remember is that
they all use EV and PV in different ways. Once you’ve learned how
EV and PV interact in each one, you’re golden!
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cost

rpen your pencil
k Meanwhile back in the Lounge, Alice is working out if the project’s

= coming in on schedule and on budget. Here are the steps she's taking
and her notes. She was called away, so it's up to you to work out
whether the guys need to push the schedule.

0 Start with the schedule and budget. Figure out how much work you planned, how
much the team has done, and the total budget (BAC).
BAC-

Jeff and Charles have a totalbudget of $10.000.
and they're currently halfway through the schedule. Plarned % conplete =

e Figure out PV. Multiply the BAC by the percentage of the work that your schedule
says the team should have worked so far to get the planned value.

Planned %

So their planned value is? o - BAC X Complete

PV=¢ x_%=§

r

6 Figure out EV. This is the part that actually takes some thinking! You need to figure
out what percentage of work the team has actually done. Once you have that,
multiply it with the BAC to find the earned value.

Uh-oh! On a closer look, it seems they've really only gotten 0% of the
work done.

FV=§ x__ =4

Actual %

Ev .
BAC Complete

e Now you can calculate SPI and SV. Once you've figured out EV and PV, you can do
the calculations.

Now that you have the EV and PV, you can tell Jeff and Charles if theyre
getting their money's worthl

SPL-§  +§  -08 V=¢ -¢§ -4

e How’s the schedule looking? What do all these figures tell us?

So are we ahead of scheddle or behind it?

—> Answers on page 349.
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are you on budget?

Are you over budget?

You can do the same thing for your budget that you can do

for schedule. The calculations are almost exactly the same,

except instead of using Planned Value—which tells you

how much work the schedule says you should have done

so far—you use Actual Cost (AC). That’s the amount of

money that you’ve spent so far on the project.
Remember, EV measures the work
that's been done, while AC tells

! .
you how muth You ve spent so xav

Cost Performance Index (CP1)

If you want to know whether you’re over or
under budget, use CPI.

Cost Variance (CV)

This tells you the difference between what you
planned on spending and what you actually spent.

So, if you want to know how much under or over
budget you are, just take AC away from EV.

You’re within your budget if...

CPIl is greater than 1 and CV is positive.
When this happens, your actual costs are
less than earned value, which means the
project is delivering more value than

it costs.

Now Alice ean

Measuring
your cost

Rel difference in
dollars is

: easy, but

: what if your schedule

: variance is —$5,000?

¢ Alot of people worry about that,

: but it’s actually not bad. Planned

: Value just means that you planned
. on delivering a certain amount of
¢ value to your sponsor at a certain

¢ time. An SV of —$5,000 just tells

: you that you haven’t delivered all

¢ the value you promised.

member what CV means {0 the
T;on:or: EV says how muth of the total
value of the project has been earned
back so far. [£ CV is n?aﬁvc, then he's
not 5:{{11\3 good value for his money-

You’ve blown your budget if...

CPl is less than 1 and CV is negative.
When your actual costs are more than earned
value, that means that your sponsor is not
getting his money’s worth of value from

the project.

take a look at the Lounge’s eheekbook. She

figures out that she spent 15,750 on the project so far.

CPl = 4,000 < 5,750 = 0.69%

CV = 4,000 - 5,150 = 11,750

And that's how muth they've gone overl Jeff, .Cha\rlcs,
and Alice had better ‘Figwc out how to Covﬂ:&m those
vunaway tosts, or Jd\cy'll have a nasty surprise later.

Since CP| is less than |, it means that Jeff
and Charles have blown their budget.
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cost

The Performance Measurement
Analysis formulas

Performance Measurement Analysis 1s just one of the tools and
techniques in the Cost Control process, but it’s a big part of PMP
exam preparation. When you use these formulas, you’re using

the Earned Value technique (EVT), which is the way that Remember, vo
you measure and analyze how far off your project is from your most ab ou% YNEV tsionsor a.lways Cares
plan. Remember, think of everything in terms of how much value £o him. BAC saa hhc Project is worth
you’re delivering to your sponsor! Take a look at the formulas one get {:ing Lor fhcysw ho;N muth vzluc he’s
ime: . o Project, and
more time: tells him how much of ’cha% valuch},cfv
SO‘H:Cn so far.
Name Formula What it says Why you use it
BAO——Budgef at No formula - it's the How much money you'll To tell the sponsor the total amount of
H project budge spend on the projec value that he’s getting for the projec
COWIPIE‘I‘IOVI ject budget d on the project lue that he’s getting for the project
Planned % | What your schedule says | To figure out what value your plan says
PV——PIanned Valve PV = BAC X Complete | you should have spent you should have delivered so far
How much of the
Actval Z L , EV lets you translate how much work
EV—Earned Valve EV - BAC x Complete projig;i;’:g;ggu ve the team’s finished into a dollar value
, , The amount of money you spend
What you've actually How much you've ,
AC—Actual Cost spent on the project actually spent so far doesn't alW%Su n;:ttlch the value
SP1—Schedule o - 2 Whether you're behind or TO e @ L= Rl 172
W ahead of schedule delivered the value your schedule
Performance Index said you would
SV—_Schedule SV-=EV- WV How much ahead or This puts a dollar value on exactly how
Variance behind schedule you are far ahead or behind schedule you are
CP1—Cost en - i Whether you're within Your sponsor is always most interested
Performance Index AC your budget or not in the bottom line!
CV=EV- AC
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what cpi and spi really mean

Interpret CP1 and SPI numbers to gauge your project

The whole idea behind the Earned Value Technique is that you can use it to { 11 .
casily put a number on how your project is doing. That’s why there will be I the SPI 15
exam questions that test you on your ability to interpret these numbers! Luckily, l)

elow 1, then

it’s pretty easy to evaluate a project based on the Earned Value formulas.
—_——

your Project
T If your project is on frack, that means is behind

. ﬁ 2 N 0 s
+ You're delivering the value you prowised. schedule. But
You can tell that your project is on track because the two . {
-=is —— index numbers—CPI and SPI—are both very close to 1 you see a
1, and the variance numbers—CV and SV—are very
o lose to zero dollars. It’s very rare that you'll get exactly (ﬂw 1’
toa CPIof 1 ora SV of $0, but a SPI of 1.02 means . .
you’re very close to on time, and a CV of —$26 means y our Pl"O]eCt 1$
you’re very close to on over l)l[ J et!
A lot of PMOs have a _~L
vule wheve a CPl or SPI ‘ )
between o_qg and .10 Somc{‘,lmcs You Il see HCga{Zch
is absolutely fine! values written in paventheses—

in this case, (26)

You can ell if your project is ahead of scheduleor 5., ., ey under

under budget by looking for larger numbers. budget isn’E alvays 3

. . . , SOOd ‘U’Nhs "E means You
If the CPI is much bigger than 1, it means you're under asked for and were given
budget. And you can tell how much under by looking at the vesourtes that you didn't
CV—that’s what variance is for! It helps you see just how much need—and which your

Ahead of schedule {)he actual cost varies from the value you were supposed to earn tompany tould have used
or under budget Y now. \/ elsewhere.
A project that’s behind schedule or over budget will have

lower numbers.
that tells you that the project

When you see a SPI that’
is behind schedule... and that means you’re not delivering enough value
to the sponsor! That’s when you check the SV to see how much less value
you’re delivering. And the same goes for cost—a low CPI means that your
project is over budget, and CV will tell you how much more value you
promised to deliver to the sponsor.

CPl and SP|
can"(: be below
zevo, betause
they've vatios!

Behind schedule
or over budget
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Oh, I get it: SPI and CPT are
Jjust ratios! If SPI is really

close to 1, then SV will be really
close to zero—and it means that
my project is going as planned!

Exactly! And when your CPI is really
close to 1, it means that every dollar
your sponsor’s spending on the project
is earning just about a dollar in value.

The biggest thing to remember about all of these
numbers is that the lower they are, the worse
your project is doing. If you’ve got a SPI of 1.1
and a CPI of 1.15, then you’re within your budget
and ahead of schedule. But if you calculate a SPI of
0.9 and a CPI of 0.95, then you’re behind schedule
and you’ve blown your budget. And when these
ratios are below 1, then you’ll see a

negative variance! EV = BAC
w fetual %

LOWER | the
Make it Stiek L.EEER E[

Remember:
Lower = Loser

If CPI or SPLis below 1, or if CV or SV is negative,
then you’ve got trouble!
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E

RciSe

/ BAC=S§ PV =

Theve weve two
do\lar. values AC = § £y -
given in the & .
problem. Whichf
is AC, and sy -
whith is BAC? =

Now You \)us‘l: need to ‘Figwc

out whith numbers that YOU)VC oV =

already caleulated ave being
divided into one another/

g $
SP| = —

of work. Calculate these Earned Value numbers:

You're managing a highway construction project. Your total budget is $650,000, and there are a total of 7,500
hours of work scheduled on the project. You check with your accounting department, and they tell you that

you've spent a total of $400,000. According to the schedule, your crew should have worked 4,500 hours, but
your foreman says that the crew was allowed to work some overtime, and they've actually put in 5,100 hours

You'll definitely need to be able to calculate Earned Value numbers for the exam! But remember, like
planning that trip way back in Chapter 3, the best way to do that is with practice.

Your project has a total budget of $300,000. You check your records and find that you've spent $175,000 so
far. The team has completed 40% of the project work, but when you check the schedule it says that they should
have completed 50% of the work. Calculate the following:

............................. The tvick is
v figuring out which
PCV'CCW{:agc You
X % = $ __________________ need to put here!
=S =5
- =S
$
CP| = ———————— =
$

Answers on page 350.

BAC = PV =
AC = EV =
SV = cV =
SPI = CP| =

338 Chapter 7




cost

You are the project manager at an industrial design firm. You expect to spend a total of $55,000 on
\ . your current project. Your plan calls for six people working on the project eight hours a day, five days
Eie“ﬂse a week for four weeks. According to the schedule, your team should have just finished the third week
of the project. When review what the team has done so far, you find that they have completed 50% of
the work, at a cost of $25,000. Based on this information, calculate the Earned Value numbers:

BAC T PV =
AC = EV =
SV = CV =
SPI = CP| =

Check all of the following that apply:

The project is ahead of schedule The project is over budget

The project is behind schedule The project is under budget

You should consider crashing the schedule You should find a way to cut costs

Your current project is an $800,000 software development effort, with two teams of programmers that will work for six
months, at a total of 10,000 hours. According to the project schedule, your team should be done with 38% of the work.
You find that the project is currently 40% complete. You've spent 50% of the budget so far. Calculate these numbers:

BAC T PV =
AC = EV =
SV = CV =
SPI = CPI =

Check all of the following that apply:

The project is ahead of schedule The project is over budget

The project is under budget

The project is behind schedule

You should find a way to cut costs

—> Answers on page 351.

You should consider crashing the schedule
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forecast your final budget results

Forecast what your project will look like when it’s done

There’s another piece of the Earned Value Technique, and it’s part of the last tool ¢ _

and technique in Cost Management: forecasting. The idea behind forecasting ’ your CPl is below |, that means
is that you can use Earned Value to come up with a pretty accurate prediction of y?u \rc. V“Mi"ﬂw‘t—which

what your project will look like when it’s at completion. will give You an EAC that's lajg

than Your current budgc{:

If you know your CPI now, you can use it to predict what your project
will actually cost when it’s complete. Let’s say that you're managing a
project with a CPI of 0.8 today. If you assume that the CPI will be 0.8 for the rest

of the project—and that’s not an unreasonable assumption when you’re far along B Ac
in the project work—then you can predict your total costs when the project is E Ac 2 —
complete. We call that Estimate at Completion (EAC). cm

[€ your CPl is above

l \/ou)vc running

: : under budgcb so the
B o 3 csbma{x w'.“ Chd u?
smaller than your BAC

There are a bunch of different ways to calculate EAC,
¢ but this one is sufficient for the PMP exam. :

Meanwhile, back in the Lounge

Alice 1s forecasting how the new Lounge
project will look like when it’s done.

If Jeff and Charles have
a CPI of 0.869 and a total
budget of $10,000, then they
can forecast their final costs:
EAC = BAC + CPI..

§10000
. | 0369 - $11,507
eve's what Alice ﬂ

wrote down £ ivst...

.. now Alice tan +ake a look at the
Loungc's theekbook. She (:igwcs out that
she spent #5,750 on the yro\')ct.{: so far...
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Once you've got an estimate, you can calculate a variance!

There are two useful numbers that you can compute with the EAC. One
of them is called Estimate to Complete (ETC), which tells you how
much more money you’ll probably spend on your project. And the other

one, Variance at Completion (VAC), predicts what your variance will
be when the project is done.

You can use EAC,
ETC and VAC
to predict what
ETC = EAC - AC = BAC - EAC P
e) your Earned Value

Cinte EAC yrcdic{:s how muth money £ You end up spending more than numl)er h Wlu lOOl(

\/ou," s\’cnd, i You sub{:rat{: the

your budget, the VAC will b .
m L how muth money ; ; ‘ il be
i& Z::{:“oimkdh:u\io;zt ill end v negative...just like CV and SV like when your
tosting project is complete.

If the EACis
$11,507, and the AC
is $5,750, then I can figure
out what Jeff and Charles
have left to spend.
ETC=EAC- AC.

So, we're over budget.
But what will the damage be?
At least now I can figure out
the final variance.

VAC = BAC - EAC.

$11507-$5750 - $5757

e

- and now she knows how
much money the vest of
'Ehc{:?ro\)cc'l; is likcl\/ to

Cos

§10,000 - $11507 - -§1507

/

.. but will the guys be
able to tome up with
the extra money?
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You're a project manager working on a large project scheduled to last for two years. You've got six
\ . different teams working on five major functional areas. Some teams are ahead of schedule, and
Eieulse others are falling behind. That means that you have cost overruns in some areas, but you've saved
costs in others—and that's making it very hard to get an intuitive grasp on whether your project is
over or under budget!

It's nine months into your project. The total budget for your project is $4,200,000. You've spent $1,650,000 so far, and
you've got a CPI of .875. Use the Earned Value Technique formulas from Forecasting to figure out where things stand.

EAC = =
ETC =% ... - =%
VAC = § -3 =%

Will the project be over or under budget when it's complete? (check one)

The project will be over budget The project will be within its budget

How much will the project be over or under budget? §$
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Now it's six months later, and your project looks very different. You need to work out a new forecast for what your budget
situation will be like at project completion. You've now spent a total of $2,625,000. You look at all of the activities done
by the team, and you find that the project is 70% complete. Can you come up with a new forecast for your project?

BAC=9% . ... AC=8% ..

B = e
e FTe

- it i

(circle one)

How much will the project be over or under budget?

—> Answers on page 352.
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Finding missing information

Most of the Earned Value questions on the exam will be pretty straightforward:
you’ll be given the numbers that you need to plug into a formula, and when

you do it you’ll get the answer. But once in a while, you’ll get a question that

isn’t quite so straightforward.

Let’s say you're given...

... the CPI and Earned Value, and you want

to figure out the actual costs. Why would you
ever see this? Sometimes it's hard to figure out
how important a project is unless you know how
much it's really spending—if a project is more
expensive, people in your company probably
care more about it. If you're told that a project’s
CPlis 1.14 and its EV is $350,000, how do you
figure out the actual costs?

Here's the formula for CPJ.
But what do You do if \/ou’\rc
EV given CP| and EV, and need
cPI 2 — to ‘pigwe out AC.?

AC

Let's £ill in the

mbers at we kno
5350000 &

114 = Z)T

- ——

114

AC You're 90ing to have to use
J s i{fzc basie algebra heve...
. ut it’s v all sy /X
2 350'000 c y N y
BAC

Now you know cvcr\/{:\\ing

... the Earned Value and actual percent
complete, and you want to figure out the
project’s budget. This can be really helpful
when you need to “read between the lines”
when you need to make a decision about a
project when someone doesn’t want to give you
all the information you need. When you have
a project’s EV of $438,750 and its actual %
complete of 32.5%, how do you figure out the

total budget (BAC)?
et : Start with the Lormula

hat includes all the

&t\— numbers \/ou'rc looking for.

3 Actval 7
BV - BAC X Complete

N

$438750 = BAC x 32.5%

Don't ‘Forgc{: that 2 32.5%
is the same as 0.325.

9438750
0325

you need to calevlate the

AC = $ 307,017 w

(:inal numbers.

BAC = 91,350,000

. There are some times when you’ll need to flip the formulas upside-down!

: Sometimes you're going to be on the receiving end of Earned Value numbers. If
: you're working at a company with a bunch of project managers, then sometimes
: you'll get a report from one of them that only gives you part of the picture!
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You'll probably get a question or two where you'll need to flip your
formulas over to figure out one of the values you'd normally be given.
Don’t worry if you’re math-phobic! This is really easy—you’ll definitely
get it with a little practice.

If EVis $93,406 and SPl is 0.91, what is the planned value?

W\”\‘{',C dowm

formula for Pl gpy = = =3 Filin 4
........... ill in he mb.
N L e e that You h;vuc .
ow “;‘,IP around the
ormula so PV/ is on And now Yyou tan
the left. PV = T PV = solve for PV!

--------------------- K_/

If PV is $252,000 and BAC is $350,000, what is the scheduled percent complete?

Gtart with the formula
for PV. g

(P X T X

flip avound the formula so
S 'r;/ﬁo:om;c{c is on the left.

% Complete = ~— % Complete = ou tan solve it!
A <O And now Y

Fill in the numbers
that You have.

Now try one on your own. If BAC is $126,500 and EAC is $115,000, what is the CPI?

o First write out the formula that has EAC, CPl and BAC e Next fill in the numbers that you know

e Now flip around the formula so the number e Now you can solve the problem!
you're looking for is on the left.

— Answers on page 353.
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Questions

Dum

Q,: What does CPI really mean, and why can it
predict your final budget?

A: Doesn't it seem a little weird that you can come up
with a pretty accurate forecast of what you'll actually spend
on your project just by dividing CPI into your BAC, or the
total amount that you're planning to spend on the project?
How can there be one “magic” number that does that

for you?

But when you think about it, it actually makes sense. Let's
say that you're running 15% over budget today. If your
budget is $100,000, then your CPI will be $100.000 +
$115,000 = .87. One good way to predict what your final
budget will look like is to assume that you'll keep running
15% over budget. Let's say your total budget is $250,000. If
you're still 15% over at the end of the budget, your final CPI
will still be $250,000 + $287,500 = .87! Your CPI will always
be .87 if you're 15% over budget.

That's why we call that forecast EAC—it’'s an ESTIMATE
of what your budget will look like AT COMPLETION. By
dividing CPI into BAC, all you're doing is calculating what
your final budget will be if your final budget overrun or
underrun is exactly the same as it is today.

Q: Is that really the best way to estimate costs?
What if things change between now and the end of the
project?

A: EAC is a good way to estimate costs, because it's
easy to calculate and relatively accurate—assuming that
nothing on the project changes too much. But you're right,
if a whole lot of unexpected costs happen or your team
members figure out a cheaper and better way to get the job
done, then an EAC forecast could be way off!

It turns out that there are over 25 different ways to calculate
EAC, and the one in this chapter is just one of them. Some
of those other formulas take risks and predictions into
account. But for the PMP exam, you just need to know
EAC =BAC + CPI.

Q; Wow, there are a lot of Earned Value formulas! Is
there an easy way to remember them?

A: Yes, there are a few ways that help you remember
the Earned Value formulas. One way is to notice that the
Performance Reporting formulas all have something either
being divided into or subtracted from EV. This should make
sense—the whole point of the Earned Value technique is
that you're trying to figure out how much of the value you're
delivering to your sponsor has been earned so far. Also,
remember that a variance is always subtraction, and an
index is always division. The schedule formulas SV and SPI
both involve PV numbers you got from your schedule, while
the cost formulas CV and CPI both involve AC numbers
from your budget.

And remember, the lower the index or variance, the worse

your project is doing! A negative variance or an index that's
below 1 is bad, while a positive variance or an index that's
above 1 is good!

Q: Aren’t Net Present Value and Benefit Cost Ratios
really about project selection methods?

A: Yes, NPV and BCR are definitely good project
selection numbers, and you'll see questions on the exam
about them. Luckily, they're easy to use. Given the choice
between a project with a low NPV and a high NPV, always
choose the high one because it's the one with the most
value! (Makes sense, right?) And given the choice between
a project with a low BCR and a high BCR, you want the one
with the highest one, because that's the one that delivers
the most benefit for the least cost.

The Earned Value formulas

have numbers divided into
or subtracted from EV.,
SV and SPI use PV, while
CV and CPI use AC.



cost management

Party time!

Jeft and Charles finished the new Lounge! It looks great, and
they’re really happy about it... because Alice managed their
costs well. She used Earned Value to correct their budget
problems, and they managed to cut a few costs while they still
had time. And they had just enough money left over at the
end to throw a great party for her!

.

Head First

Lounge Two:

Thanks, Alice! You
really saved our skins
on this project!

of the budoet

Y'CV\OVaLC Lhc LOUV\SC [1)) SL\I‘C ahd Shln 'ha'\agc ip Shaf W‘l,h"\

4heiv spending limits.

d value o stay on top

Cinte she used eavrne
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exercise solutions

pen your pencil

. Now it's your turn! See if you can figure out BAC and PV
- k. sall.ltl{ll'l for a typical project.

1. You're managing a project to install 200 windows in a new skyscraper and need to figure out your budget.
Each week of the project costs the same: your team members are paid a total of $4,000 every week, and you
need $1,000 worth of parts each week to do the work. If the project is scheduled to last 16 weeks, what's
the BAC for the project?

P The Fro\jcc{;’s 16 weeks lona. Multivl that b
-y 9 pPly tha the tosts
B0000 vk b et bhe toka budget for e prect

Each week tosts #4,000 for labor and 11,000 for parts

2. What will the Planned % Complete be four weeks into the project?

You've 4 weeks into a |b—week vojeet. That
Planned % Complete = 2570/ means You've 25% of the way '{fhrgugh-

Fill in the BAC from qucs{:ion l.
3. What should the PV, be four weeks into ject? Fil in the Planned % Com?\c{:c Lrom a\.,cs{jon

P-4 80000 x 257 - §20000 > Nownultirly them to ot the PV.

pen your pencil
. Let’s get back to that 16-week project from page 326.
- k sallltlﬂl'l Can you figure out how to use EV?
1. Fast-forward four weeks into the project installing those 200 skyscraper windows. Fill in the BAC and PV you
figured out above. (Check your answer above to make sure you got it right!)

BAC= 4 80,000 Pv=§ 20,000

2. You've checked with your team, but they have bad news. The schedule says they were supposed to have
installed 50 windows by now, but they only installed 40. Can you figure out the actual % complete?

40

Actual % Complete = ——— = 207 The team installed 40 windows out of 3
ZOO R H total of 200. That means {:hcy've 20%

---------- of the way done with the work.
3. What should the Earned Value be right now?

v=680,000 x 207 - $ 16,000

4. Look at the planned value, and then look at the earned value. Are you delivering all the value you planned
o o
on delivering? You planned on delivering 20,000 worth of value, but

You've only delivered £16,000 worth. That means the
] Yes M.No tustomer isn't getting all the value he's PaYing forl
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rpen your pencil
- Meanwhile back in the Lounge, Alice is working out if the project’s

. \ﬁ‘_ sollltlﬂl'l coming in on schedule and on budget. Here are the steps she’s taking
and her notes. She was called away, so it’s up to you to work out
whether the guys need to push the schedule.

0 Start with the schedule and budget. Figure out how much work you planned, how
much the team has done, and the total budget (BAC).
BAC= $10,000

Jeff and Charles have a totalbudget of $10.000.
and they're currently halfway through the schedule. o - 19 complete =

e Figure out PV. Multiply the BAC by the percentage of the work that your schedule
says the team should have worked so far to get the planned value.

Planned %

So their pl dvdlue is?
eir planned value is oy = BAC * Complete

PV = $10,000 x 50% = $5.000

e Figure out EV. This is the part that actually takes some thinking! You need to figure
out what percentage of work the team has actually done. Once you have that,
multiply it with the BAC to find the earned value.

Uh-oh! On a closer ook, it seems they've really only gotten 0% of the
work done.

EV = $10,000 x #0% = $4.000

Actual %,

Ev .
BAC Complete

a Now you can calculate SPIl and SV. Once you've figured out EV and PV, you can do
the calculations.

Now that you have the EV and PV, you can tell Jeff and Charles if theyre
getting their money's worthl

SPL = $1.000 + $5,000 - 0.8 §V = $4,000 - $5,000 - -$1,000

e How’s the schedule looking? What do all these figures tell us?

So are we chead of schedule or behind it?

The Lounge project is behind schedule.
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You'll definitely need to be able to calculate Earned Value numbers for the exam! But remember, like
planning that trip way back in Chapter 3, the best way to do that is with practice.

ExerciSe

Your project has a total budget of $300,000. You check your records and find that you've spent $175,000 so
far. The team has completed 40% of the project work, but when you check the schedule it says that they should

have completed 50% of the work. Calculate the following: Planmed vl
nhed value uses

Wha{:)s on ‘thc
405300000 PV= 5300000 50% = $150,000 b comes
............................ value is uses what
actually happened.

\/ou ma\/ have

Did You notice how the 4o vound
formulas for S and SP| __———=>8V = $120,000 - $150,000 = $-30,000 4. cPl and
use the same numbers? SP| numbers.
You subtract for one, and Dov\'{: wor'ry
divide for the other/ Cv=3%§ 120,000 - $17. 5,000 =$ ‘55,000 - since PMP
....................................................... s multiple

The formulas thoite, You Il

§ $120,000 for CV and CP| $120.000 see 3 mateh!

......... LA AN
—— —————————

use the same CPI

$ 150 000 """" numbevs, too. i $ ]75'000 .......

You're managing a highway construction project. Your total budget is $650,000, and there are a total of 7,500
hours of work scheduled on the project. You check with your accounting department, and they tell you that
you've spent a total of $400,000. According to the schedule, your crew should have worked 4,500 hours, but
your foreman says that the crew was allowed to work some overtime, and they've actually put in 5,100 hours
of work. Calculate these Earned Value numbers:
4,500 out of a total of 7,500
- hours you planned to work: A 5
24 = § 650,000 #9000 Cigh PV = $650,000 X607 5 $90,000

A = 400,000 Do the some forsebial hous ey - 6 650000 x G871 442,000

--------------------- 5,100 & 1500 = 8% TSV SRS A S SR
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You are the project manager at an industrial design firm. You expect to spend a total of $55,000 on your

. current project. You plan calls for six people working on the project eight hours a day, five days a week for
' P.C\. four weeks. According to the schedule, your team should have just finished the third week of the project.
§PLyt.\pn When you review what the team has done so far, you find that they have completed 50% of the work, at a
cost of $25,000. Based on this information, calculate the Earned Value numbers:

R just
= Leam should have jus
BAC ?55,000 E‘;s\\:j the thivd vj;cck e
- _ k \ett) so - .
02825000 i TSR e 655,000 X507 - 427500

N/
. é 27,500 Get used 1o seeing negative 927'500

numbers in parentheses CP| =

“aarge0 CO87 LAl M ezs000 oM

Check all of the following that apply: An SP| bclo}w | means your ?ro\')cc{:s behind
sthedule. [£'s time to think
ule  hout sthedule

s behind schedule Compression. The project is under budget

e project is ahead of The project is over budget

ou should consider crashing the schedule You should find a way to cut costs

Your current project is an $800,000 software development effort, with two teams of programmers that will work for
six months, at a total of 10,000 hours. According to the project schedule, your team should be done with 38% of the
work. You find that the project is currently 40% complete. You've spent 50% of the budget so far. Calculate these

numbers:
This SP| means that the

BAC = §800,000  project is shead of schedule, PV = §.800,000 x 38% = 304,000
but it’s very tlose to |, which

AC = 4400000  means the schedleispeetty  EV = § 800,000 x 40% = $20,000

aceweate. y, 0 R ERRERALEER L FRTAR R

g M2 e T gagoo 08

CV is negative, the PV°j€C‘E is over budget. Coch—LuH;ing is
de«cini{:cl\/ a 9ood idea

......... e project is ahead of schedule \\/
_________ The project is behind schedule

You should consider crashing the schedule

Check all of the followi

he project is over budget

The project is under budget

/__You should find a way to cut costs
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Take a setond and think about what these numbers vegll

mean.

exercise solutions

You're a project manager working on a large project scheduled to last for two years. You've got six
. different teams working on five major functional areas. Some teams are ahead of schedule, and
XerciSe others are falling behind. That means that you have cost overruns in some areas, but you've saved

PLy:ﬁON costs in others—and that's making it very hard to get an intuitive grasp on whether your project is
over or under budget!

It's nine months into your project. The total budget for your project is $4,200,000. You've spent $1,650,000 so far, and
you've got a CPI of .875. Use the Earned Value Technique formulas from forecasting to figure out where things stand.

You've starting to aet the han is
o _M i 4 800 000 s{:mc«cl These O\rmt?l:s |oo|c< aali?c{jf o
- 0575 =$4.800.000 intimidating at fivst, but they've veally

hO'E 'H’\a‘{: bad onte \/OIA 56'& VSCd {:o ‘H'\Cn\.
cro = 54900000 - S1650000 = 53,150000 v vic st
it means that \/ou’" be
$600,000 over budget at
the end of the project.

Now it’'s six months later, and your project looks very different. You need to work out a new forecast for what your budget
situation will be like at project completion. You've now spent a total of $2,625,000. You look at all of the activities done by
the team, and you find that the project is 70% complete. Can you come up with a new forecast for your project?

................. AC

1
>
~N
S
N
«
S
S
S

m
<
1]
o
~N
D
S
D
D
D
>
S
)\
i)
©
R
=
(=]
(=]
(=]
o
n
o«
N
o
kg
<o
(=]
S
(=]

$2625000
4,200,000

T 43750000 e1c = $3,750, 000 - £,625,000
--------- - $1125,000

vac = 94,200,000 - 43,750,000 Your project will be over budget at (cqml;)letion).
=$450,000

..................................................... How much will the project be over or under budget?

ou_deliverin

y  This VAC means your ?ro\)ec‘t $ 4‘50,000
ood value to the sponsor?

s 450,000 under budget.
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- W your pencil
- &I I n You'll probably get a question or two where you'll need to flip your

formulas over to figure out one of the values you'd normally be given.

Don’t worry if you'’re math-phobic! This is really easy—you'll definitely
get it with a little practice.

If EVis $93,406 and SPIl is 0.91, what is the planned value?

________________ _ $93.406
TR PV [ en yoie g o s e

to swap these two numbers.

PV = ———

- Stm\c*(:imcs
Pus G102644 £ i o ansers
0 91 ..................... ni¢e, round numbeys.
_______ Ve Thalc, docsnl'l: mean -l:ha.t
If PV is $252,000 and BAC is $350,000, what is the scheduled percent complete? U“Y ve W"'°h5./

_ s 252000 - 5 350,000 x Scheduled Z
............. Complete

-------------------------------------- Complete

g hat when ou've
% Complete = Don't foraet that when yous

s 390,000 V=127, caleulating a peveentage, 1%

---------------- is the same as 012

Now try one on your own. If BAC is $126,500 and EAC is $115,000, what is the CPI?

First write out the formula that has EAC, CPl and BAC e Next fill in the numbers that you know

I£ ou've still stumpe eve, N 9126,500
EAC - ?_ﬂc dont worryl %u'”Foflyhsec 9 119,000 -

one or two questions like
this on the exam.

6 Now flip around the formula so the number e

Now you can solve the problem!
you're looking for is on the left.

$126,500 _
o7 = 115,000 ¢ =11
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— Exam Questions
1. You are creating your cost baseline. What process are you in? Some of the Earned Value numbers
A Cost Budgeting haYc alternate 4—letter abbveviations
: This one stands for “‘Budgeted Cost .
B. Cost Control of Work Performed.” Don't worry—
C. Cost Estimating You don't need to memorize then!

D. Cost Baselining
2. You're working on a project that has an EV of $7362 and a PV (BCWS) of $8232. What’s your SV?

A -$870
B. $870
C. 089

D. Not enough information to tell

3. You are managing a project for a company that has previously done three projects that were similar
to it. You consult with the cost baselines, lessons learned, and project managers from those projects,
and use that information to come up with your cost estimate. What technique are you using?

A. Parametric Estimating

B. Net Present Value

C. Rough Order of Magnitude Estimation

D. Analogous Estimating

4. You are working on a project with a PV of $56,733 and an SPI of 1.2. What's the Earned Value of your

project?
A. $68,079.60
B. $47,277.50
C. $68,733
D. .72

5. Your company has 2 projects to choose from. Project A is a billing software project for the Accounts
payable department; in the end it will make the company around $400,000 when it has been rolled

out to all of the employees in that department. Project B is a payroll application that will make

the company around $388,000 when it has been put to use throughout the company. After a long
deliberation, your board chooses to go ahead with Project B. What is the opportunity cost for choosing
Project B over Project A?

A, $388,000
B. $400,000
C. $12,000
D. 12
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— Exam Questions

6. Your company has asked you to provide a cost estimate that includes maintenance, installation,
support, and upkeep costs for as long as the product will be used. What is that kind of estimate called?

A. Benefit Cost Ratio

B. Depreciation

C. NetPresent Value

D. Lifecycle Costing
7. You are working on a project with an SPI of .72 and a CPI of 1.1. Which of the following BEST
describes your project?

A.  Your project is ahead of schedule and under budget

B.  Your project is behind schedule and over budget

C. Your project is behind schedule and under budget

D. Your project is ahead of schedule and over budget

8. Your project has a BAC of $4,522 and is 13% complete. What is the earned value (EV)?

A, $3934.14

B. There is not enough information to answer
C. $587.86

D. $4522

9. You are starting to write your preliminary scope statement with your project sponsor when the senior
managers ask for a time and cost estimate for the project. You have not yet gathered many of the
project details. What kind of estimate can you give?

A. Analogous Estimate

B. Rough Order of Magnitude Estimate

C. Parametric Estimate

D. Bottom-up Estimate
10. You are managing a project laying underwater fiber optic cable. The total cost of the project is
$52/meter to lay 4 km of cable across a lake. It's scheduled to take 8 weeks to complete, with an equal

amount of cable laid in each week. It's currently week 5, and your team has laid 1,800 meters of cable
so far. What is the SPI of your project?

A 116
B. 1.08
C. 92
D. .72
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— Exam Questions

11. During the execution of a software project, one of your programmers informs you that she
discovered a design flaw that will require the team to go back and make a large change. What is the
BEST way to handle this situation?

A. Ask the programmer to consult with the rest of the team and get back to you with a recommendation.

B. Determine how the change will impact the cost, scope, and schedule of the software.

C. Stop all work and call a meeting with the sponsor.

D. Update the cost baseline to reflect the change.

12. If AC (ACWP) is greater than your EV (BCWP), what does this mean?

A. The project is under budget.

B. The project is over budget.

C. The project is ahead of schedule.

D. The project is behind schedule.
13. A junior project manager is studying for her PMP exam, and asks you for advice. She’s learning
about Earned Value Management, and wants to know which of the variables represents the difference
between what you expect to spend on the project and what you actually spent. What should you tell
her?

A. Actual Cost (AC)

B. Cost Performance Index (CPI)

C. Earned Value (EV)

D. Cost Variance (CV)
14. You are managing an industrial architecture project. You've spent $26,410 so far to survey the
site, draw up preliminary plans, and run engineering simulations. You are preparing to meet with
your sponsor, when you discover that there a new local zoning law will cause you to have to spend

an additional estimated $15,000 to revise your plans. You contact the sponsor and initiate a change
request to update the cost baseline.

What variable would you use to represent the $26,410 in an Earned Value calculation?

A PV
B. BAC
C. AC
D. EV
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— Exam Questions

15. You are working on the project plan for a software project. Your company has a standard
spreadsheet that you use to generate estimates. To use the spreadsheet, you meet with the
team to estimate the number of functional requirements, use cases and design wireframes for
the project. Then you categorize them into high, medium or low complexity. You enter all of
those numbers into the spreadsheet, which uses a data table derived from past projects’ actual
costs and durations, performs a set of calculations, and generates a final estimate. What kind of
estimation is being done?

A. Parametric

B. Rough order of magnitude

C. Bottom-up

D. Analogous
16. Project A has a NPV of $75,000, with an internal rate of return of 1.5% and an initial
investment of $15,000. Project B has a NPV of $60,000 with a BCR of 2:1. Project C has a NPV of

$80,000, which includes an opportunity cost of $35,000. Based on these projects, which is the
BEST one to select:

A. ProjectA
B. ProjectB
C. ProjectC

D. There is not enough information to select a project
17. What is the range of a Rough Order of Magnitude Estimate?
A -5%to+10%
B. -25%to+75%
C. -50% to +100%
D. -100% to +200%

18. You are managing a software project, when one of your stakeholders needs to make a
change that will affect the budget. What defines the processes that you must follow in order to
implement the change?

A. Cost change control system

B. Monitoring & Controlling process group

C. Change control board

D. Cost baseline
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— Exam Questions

19. You are managing a software project, when one of your stakeholders needs to make a change that will
affect the budget. You follow the procedures to implement the change. Which of the following must get
updated to reflect the change?

A. Project management plan

B. Project cost baseline

C. Cost change control system

D. Project performance reviews

20. You are managing a project with a BAC of $93,000, EV (BCWP) of $51,840, PV (BCWS) of $64,800 and AC
(ACWP) of $43,200. What is the CPI?

A 15
B. 08 Again, don't panie if
C. 12 ;hcsc ‘FWV—,C'}:‘EC'V :‘:)bZ::vse:‘z
) I Ions.
D. $9,000 oull always be 9iven the ones

You're used 4o on the exam/
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1. Answer: A

This is really a question about the order of the processes. Cost Budgeting and Cost Control both use the
cost baseling, so it has to be created before you get to them. Cost Baselining isn’t a process at all, so you
should exclude that from the choices right away. The main output of Cost Estimating is the cost baseline and
supporting detalil, so that's the right choice here.

D,_Q' Cost Baselining é Wateh out for £ake yroccsscs!
This isn't a veal protess name.
2. Answer: A

This one is just testing whether or not you know the formula for schedule variance. Just plug the values into the
SV formula: SV = EV — PV and you get answer A. Watch out for negative numbers, though! Answer B is a trap
because it’s a positive value. Also, the test will have answers like C that check if you're using the right formula. If
you use the SPI formula, that's the answer you'll get! You can throw out D right away—you don’t need to do any
calculation to know that you have enough information to figure out SV!

2. You’re working on a project that has an EV of $7362 and a PVf $8232. What's your SV?

Don’t get thrown off b\/ ‘cow—ch:cr abbreviations

like BCWP—some peopl i

me People have different abbreviati
for PV, EV, and AC. The PMP exam will alwa‘;s 'i‘:':
You the abbreviations you're £amiliav with. ?

3. Answer: D

When you're using the past performance of previous projects to help come up with an estimate, that's called
Analogous Estimation. This is the second time you saw this particular technique—it was also in the Time
Management chapter. So there’s a good chance that you'll get an exam question on it.

4. Answer: A

The formula for SPI is: SPI = EV + PV. So you just have to fill in the numbers that you know, which gets you
1.2=EV + $56,733. Now flip it around. You end up with EV = 1.2 x $56,733, which multiplies out to $68,079.60.

Did you notice the ved hevring in the question? [£ didn't matter

5. Answer: B what the projetts were about, only how much they c;cit”

If you see a question about opportunity cost of selecting one project over another, the answer is the value of
the project that was not selected! So even though the answers were all numbers, there’s no math at all in this
question.
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6. Answer: D

This is one of those questions that gives you a definition and asks you to pick the term that's being defined. So which
one is it?

Try using the process of elimination to find the right answer! It can’t be Benefit Cost Ratio, because you aren't
being asked to compare the overall cost of the project to anything to figure out what its benefit will be. Depreciation
isn’t right—that's about how your project loses value over time, not about its costs. And it's not Net Present Value,
because the question didn’'t ask you about how much value your project is delivering today. That leaves Lifecycle

Costing.
;\ to
don't know the answer a
K' fuc\ls::on, ey 4o eliminate all the
Don't «corﬁc{:: Lower = Loser! e o e wrony

7. Answer: C Q)

When you see an SPI that's lower than one, that means your project is behind schedule. But your CPI is above one,
which means that you’re ahead on your budget!

I love these calculation
questions because when I see

that the answer on my calculator
matches one of the choices, I
know I got it right!

8. Answer: C

Use the formula: EV=BAC x Actual % Complete.
When you plug the numbers into the formula,
the right answer pops out!

9. Answer: B

If you are just starting to work on your preliminary scope statement, it means
you're just starting the project and you don’t have enough information yet to
do analogous, parametric, or bottom-up estimates.

The only estimation technique that you can use that early in the project is the
Rough Order of Magnitude estimate. That kind of estimate is not nearly as
accurate as the other kinds of estimate and is used just to give a rough idea
of how much time and cost will be involved in doing a project.

'L".

v e
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10. Answer: D

Some of these calculation questions can get a little complicated—but that doesn’t mean they're
difficult! Just relax—you can do them!

The formula you need to use is: SPI = EV + PV. But what do you use for EV and PV? If you look at
the question again, you'll find everything you need to calculate them. First, figure out earned value:
EV =BAC x Actual % Complete. But wait! You weren't given these in the question!

OK, no problem—you just need to think your way through it. The project will cost $52/meter to

lay 4 km (or 4,000 meters) of cable, which means the total cost of the project will be $52 x 4,000 =
$208,000. And you can figure out Actual % Complete too! You've laid 1,800 meters so far out of the
4,000 meters you'll lay in total... so that's 1,800 + 4,000 = 45% complete. All right! Now you know your
earned value: EV = $208,000 x 45% = $93,600.

So what’s next? You've got half of what you need for
SPI—now you have to figure out PV. The formula
foritis: PV = BAC x Scheduled % Complete. So
how much of the project were you supposed

to complete by now? You're 5 weeks into an

8 week project, so 5 + 8 = 62.5%. Your PV is
$208,000 x 62.5% = $130,000. Now you've

got everything you need to calculate SPI!

EV + PV = $93,600 + $130,000 = .72

R—/ Did You think that this was 3 ved

herring? [¢ wasn”c—you needed all the

numbers You weve 9iven.

So that question was really
about whether I could figure
out how to calculate EV and PV
from what I was given.

11. Answer: B

You'll run into a lot of questions like this where a problem happens, a person has an issue or the
project runs into trouble. When this happens, the first thing you do is stop and gather information. And
that should make sense to you, since you don’t know if this change will really impact cost or not. It
may seem like a huge change to the programmer, but may not actually cost the project anything. Or
it may really be huge. So the first thing to do is figure out the impact of the change, and that’s what
answer B says!

you are here »
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12. Answer: B

What formula do you know that has AC and EV? Right, the CPI formula does! Take a look at it: CPI = EV + AC. So
what happens if AC is bigger than EV? Make up two numbers and plug them in! You get CPI that's below 1, and you
know what that means... it means that you've blown your budget!

12. If AC greater than your hat does this mean?
Heve ave move of those \/\

four—letter abbreviations.
Don't worry—You don't

need to memovize these

If T write down all of the formulas on
my scratch paper before the test starts,
questions like this will be a lot easier!

13. Answer: D

This question gave you a definition and is checking to see if you know what it refers to.
You should take a minute to look at each of the four possible answers and see if you can
think of the definition for each of them. It's definitely worth taking the time to understand
what each of these formulas and variables represents in real life! It will make the whole
exam a lot easier.

14. Answer: C

This is a classic red herring question! The money you've spent so far is the actual cost.
It's a simple definition question, wrapped up in a whole bunch of fluff!

14. You are managing an industrial architecture project.You’ve spent $26,410 so far)to survey...

This is the onl\/ part of the questi that j\
matters—the vest is 3 ved hc‘}rvin;m ’

15. Answer: A
When you plug a bunch of values into a formula or computer program, and it generates an estimate, that's called

parametric estimation. Parametric estimation often uses some historical data, but that doesn’t mean it's the same as
analogous estimation!
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16. Answer: C

You've been given a net present value (NPV) for each project. NPV means the total value that this
project is worth to your company! It's got the costs—including opportunity costs—built in already. So all
you need to do is select the project with the biggest NPV.

17. Answer: C

The Rough Order of Magnitude estimate is a very preliminary estimate that everyone knows is only
within an order of magnitude of the actual cost. That means it can be anywhere from half the actual cost
to twice the actual cost! That's what order of magnitude means.

18. Answer: A

You should definitely have a pretty good idea of how change control works by now! The change control
system defines the procedures that you use to carry out the changes. And cost control has its own set of
procedures, called the cost change control system.

T recognize this—a change is
requested, approved and implemented,
and then the baseline is updated. So I'm
using the cost baseline just like I used

the scope baseline back in the Scope
Management chapter!

19. Answer: B

You use the project cost baseline to measure and
monitor your project’s cost performance. The
idea behind a baseline is that when a change is
approved and implemented, the baseline gets
updated.

20. Answer: C

You should have the hang of this by now! Plug the numbers into the
formula (CPI = EV + AC), and it spits out the answer. Sometimes
the question will give you more numbers than you actually need to
use—just ignore them like any other red herring and only use the
ones you need!
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8 Quality Management

Getting it right

Just one wrong
ingredient, and my fluffy
cookies end up hard as
bricks.

It’s not enough to make sure you get it done on
time and under budget. You need to be sure you make the
right product to suit your stakeholders’ needs. Quality means making sure
that you build what you said you would and that you do it as efficiently as
you can. That means trying not to make too many mistakes and always

keeping your project working toward the goal of creating the right product!

this is a new chapter 365



defining what quality is

What is quality?

Everybody “knows” what quality is. But the way the word is used in everyday
life is a little different than how it is used in project management. Just like the
triple constraint—scope, cost and schedule—you manage quality on your
project by setting goals and taking measurements. That’s why you need to
understand the quality levels your stakeholders believe are acceptable, and that
your project meets those targets... just like it needs to meet their budget and
schedule goals.

And You know what
WOV"( YOu nCCd .l:o do

to ‘Finish the Pro\)ca{;,\% scoPe

You have a 9ood idea

EZW |on5 it will £ake
do the work.

You know how muth

money there is to

svcy\d on \IO\AY' PY‘O\')CC{Z.

[ > Cost

But a lot of people have
+rouble figwring out what
o\uali{',\/ veally means.

- @vnm«
vOawWwWEWw

How can you tell a high quality product from a low quality one?
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You need more than just tests to figure out quality

A lot of people confuse quality with testing. When projects run into quality
problems, some project managers will respond by adding more testers to
the project to try to find more bugs. But testing is only one part of the story.
To know your product’s quality, you need to do more than test it:

/\7/

The Black Box 3000™.

Scenario 1

Lisa presses the button, but nothing happens.

Hmm. T have no idea
what these tests prove!

Lisa, our tester,
isn't sure what

shcs sup OScd 4o be

CS |n5

Scenario 2 (/
Lisa presses the button and a voice comes out

of the box that says, “You pressed the button
incorrectly.”

Scenario 3

Lisa presses the button and the box heats up to
628°F. Lisa drops the box and it shatters into
hundreds of pieces.
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quality means conformance

Once you know what the product is supposed to do,
it’s easy to tell which fests pass and which fail

Testing is all about checking to be sure that the product does what it is
supposed to do. That means that you need to have a good idea of what

it is supposed to do to judge its quality. That’s why the most important
concept in defining quality for the PMP® exam is conformance to
requirements. It just means that your product is only as good as the
requirements you have written for it. To say that it is a high quality product
means that it fulfils the requirements your team agreed to when you started

the work.

BLACK BOX 3000™
Specification Manual

The BB3K™is @ heating element for an
industrial oven.

BB3K™ must heat up to exactly 628°F in
0.8 seconds

BB3K™ must have a large, easy-to-press
button

tan veport on what behavioe

)
was torrett and what wasn't.
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Scenario #3 was the test that passed!
The product looks like it's conforming to
that requirement. But scenarios 1 and 2
could be defects. I don't see anything
about them in the spec.

Now that she knows what shc.is
supposed to be Lesting for, Lisa

—

Quality is the
measurement of
1l0W closely your

prOc[uct meets its

Q\ reqﬂirements.

The spec lists all of the
vequivements that must be
met by the product.




quality management

Quality up close

There are a few general ideas about quality that will help you understand

a little better where the PMP exam is coming from. A lot of work has been
done on quality engineering in the past 50 years or so that was originally
focused on manufacturing. Those ideas have been applied to product quality
over lots of different industries. Here are a few concepts that are important

for the exam. Customer needs should be

written down as requirements

bc-corc You start to build

Customer satisfaction is about making sure that the people Your produet. That way, You
who are paying for the end product are happy with what they get. tan always Plan on building
When the team gathers requirements for the specification, they try to the right ‘U\ing.

write down all of the things that the customers want in the product so
that you know how to make them happy.

Some requirements can be left unstated, too. Those are the ones that ~ sense—like 3 product boxit. st
are implied by the customer’s explicit needs. In the end, if you fulfill all  ean't be made Lrom toxit s

of your requirements, your customers should be really satisfied. - Kills you It mi nel be s .
J\\/ it's definitely a vequivement.

Fitness to use is about making sure that the product you build has
the best design possible to fit the customer’s needs. Which would you
choose: a product that’s beautifully designed, well constructed, solidly
built and all-around pleasant to look at but does not do what you need,

at and a pain in the butt to work with?

~

Some rcn\uiVCmcn{:s ave jus{: tommon

that people hold
. £ that

ed but

or a product that does what you want despite being really ugly to look l,
You tould pound in a

You’ll always choose the product that fits your needs, even if it’s
seriously limited. That’s why it’s important that the product both does
what it is supposed to do and does it well.

This idea eame from a O(uali‘l:\/

theovist named Joseph Juran.

Conformance to requirements is the core of both customer . b
. . Phillip Crosby

satisfaction and fitness to use. Above all, your product needs to

do what you wrote down in your requirements specification. Your

requirements should take into account what will satisfy your customer

and the best design possible for the job.
In the end, your product’s quality is judged by whether you built \h

you said you would build. That means €°;£:v;\m5
n
Quali{:y is @ measure of 4o both state

"\OW WC” Youy- PV‘oduc{: \W\Y\\Cd rcqv\YC"‘c“ .
does what You intend.

Cnginccring ever sinte.

you are here »

nail with a serewdviver,
but a hammer is movre

£it for the job.

made this idea
o\wlar in the cavl\/ 1980s. H',s
‘;m veally important to quality
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high-quality, low-grade

T know quality when I see
it. Can't T just look at the
final product and reject it if
it's low quality?

It’s easy to mistake a low grade
product for a low quality one.

When people talk about the quality of their
car or their meal, they are often talking
about its grade. You can judge something’s
grade without knowing too much about its
requirements. But that’s a lot different than
knowing its quality.

. ’ Quality means that something does
Qualrry v grade what \;/ou needed it to do- Grade

You can eat a lobster platter for dinner, or you can eat a hot dog. They are desevibes how much people v___alu_c it

both types of food, right? But they have very different tastes, looks, feels, and
most importantly, cost. If you order the lobster in a restaurant, you’ll be

charged a lot more than if you order a hot dog. But that doesn’t mean the Hiﬂ"'ﬂ'—gradc stuff ¢
lobster is a higher-quality meal. If you’d ordered a salad and got lobster o more, but just b
hot dog instead, you wouldn’t be satisfied. or somethin 9d

ypically Losts

ecause you Pay more

/K The lobster is a high-—gradc meal; the hot j

w—orade one. But {:hcy’rc both
you actually wanted a salad.

dog isalo
low ‘\ua\i{‘,\/ if
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rpen your pencil

Take a look at each of these situations and figure out if they're
talking about quality or grade.

1. You ordered mushrooms on your pizza, but 3.The pizza arrived, but it had canned
you got onions. mushroomes.

I:] Quality I:] Grade |:| Quality |:| Grade

2.You called the pizza parlor to complain and 4. The pizza was cold.
the guy yelled at you.

I:] Quality I:] Grade |:| Quality |:| Grade

5.You just got a brand new luxury car that cost 7. Your neighbors make fun of you because
a whole lot of money. your chrome hubcaps aren’t very classy...

I:] Quality I:] Grade |:| Quality |:| Grade

6. But it's in the shop every two weeks. 8. ... even though they do a great job of
) protecting the wheels from dirt, which is why
I:I Quality I:I Grade you bought them in the first place.
‘/ou Probabl\/ didn’t tell the salesman you |:| Quality |:| Grade

needed the ear to work, but You ex
. ) ) pected
it to. That’s an unstated vequirement.

—> Answers on page 404.

- @QA\N
Tawew

We've talked about how you can'’t just test the product to figure out its quality. Can you think
of ways that you can make a product’s quality higher?
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“An ounce of prevention...”

It’s not enough to go to the dentist to get your cavities filled. You
need to brush your teeth every day. The same goes with product
quality. If you focus on preventing mistakes on your project before

they happen, you are more likely to get the product done on time Wllen lt comes to

and without spending too much money.

0% of Ehe black boxes have buttons c[e{ects, Preventlon

that stick when you press them.

15 always hetter

than inspection!

We could hire a lot more inspectors to check to see if each of the
products has a sticky button and send it for repair...

Or we could change the design
to make the button a millimeter

smaller and eliminate the problem
altogether.

And that’s why you need the three
Quality Management processes!

There are three processes in the Quality
Management knowledge area, and they’re all designed
to make sure that you and your team deliver the
highest quality product that you can.

Quality Planning is like the other planning

processes you've learned about—you create a

Quality Management Plan to help guide you and Perform Quality Control is the

your team through quality activities. Monitoring & Controlling process where you
look at each deliverable and inspect it for defects.

Perform Quality Assurance is where
you take a step back and look at how well your
project fits in with your company’s overall quality
standards and guidelines.
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Which of these activities are prevention, and which are inspection?

1. You find that 40% of the sneakers your factory makes have the left foot insole put
into the right shoe and the right insole put into the left shoe. So, you print an L on the
underside of the left insole so that factory workers can tell them apart more easily.

[ ] Prevention [ ] Inspection

2. The applications being built by your programming team have lots of bugs. So you
add extra test cycles and make them longer and more intensive to try to find more
problems before you ship.

[ ] Prevention [] Inspection

3. The applications being built by your programming team have lots of bugs. So you
write up coding standards that will guide everyone in building the product with more
attention to quality.

[ ] Prevention [ ] Inspection

4. Some of the black boxes being built at the factory are only heating up to 500 degrees
when the button is pushed. So you set up an automated button presser to press each
one and measure its temperature as it comes off of the assembly line.

[ ] Prevention [ ] Inspection

5. You set up code reviews at important milestones in your project to catch defects as
early as you can.

[ ] Prevention [ ] Inspection

6. The programmers on your team write unit tests before they write the code for the
application they’re writing. That helps them to think of ways that the application’s
design might go wrong and avoid major pitfalls.

[ ] Prevention [ ] Inspection

373



exercise solution

Which of these activities are prevention, and which are inspection?

L 4
XeRcISe
w
OLUEION 1 vou find that 40% of the sneakers your factory makes have the left foot insole put

into the right shoe and the right insole put into the left shoe. So, you printan L on the &
underside of the left insole so that factory workers can tell them apart more easily.

B [ i The fotus heve is on making suve that no ‘
rreventer L Inspection mo:-c ;c‘zcc{:s happen, vather than on finding

them..
2. The applications being built by your programming team have lots of bugs. So you
add extra test cycles and make them longer and more intensive to try to find more

problems before you ship. — Catehing the bugs after they've been
put in the producf is not the most
[] Prevention g/lnspection efficient way to deal with this problem.

It will cost more money and take longer-

3. The applications being built by your programming team have lots of bugs. So, you
write A@%ﬁt will guide everyone in building the product with more
attention fo quality: This is a muth better way of dealing with
fhe same problem. [t fotuses on making sure
E/Prevention [] Inspection  the bugs never make it into the sgpcwarc
vather than (:inding them and £ ixing them.
4. Some of the black boxes being built at the factory are only heating up to 500 degrees

when the button is pushed. So you set up an automated button presser to press each
one and measure its temperature as it comes off of the assembly line. \

[ ] Prevention E/Inspection This one is also fotused on finding the
problems once they've in the product.

5. You set up code reviews at important milestones in your project to catch defects as
early as you can.

[ ] Prevention MSpection

6. The programmers on your team write unit tests before they write the code for the
application they’re writing. That helps them to think of ways that the application’s
design might go wrong and avoid major pitfalls.

E/Prevention [ ] Inspection
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quality management

Quality planning is how you prevent defects

Since prevention is the best way to deal with defects, you need to do a lot of
planning to make sure that your product is made with as few defects as possible.
The Quality Planning process focuses on taking all of the information
available to you at the beginning of your project and figuring out how you will
measure your quality and prevent defects.

planning

Pt‘OCeSS grouP

Any company or 5ovcvnmcn+,a|

Your tompany should have
3 quality policy that +ells
ow it measures aluali'l:\/

atross the organization.

You should make sure

Your project follows the

vules or rcgu\a{‘jons on how

you need to Y\an U\uali{y for

ave tonsidered

your ?ro\')cc{:
enterprise envivonmental

‘(:a&prs.

You use this betause it
tells You Your approath
to managing this FroJcL{.

Heve's wheve all the
deliverables ave listed
and any +hresholds for

tost, stope, time, or

quality ave written out.

S Project ScopeﬁJ

Company policy.

“IE [y ;
WWiig | = [

Stat t
i‘lli - il ' l Project erf]en
Enterprise . ’ Management Plan

Environmental Factors

Organizational
Process Assets

The better your

qyality Planning,
That's how v\uam‘,‘j

man35Cmcn{‘, tan maki‘ our {7) tlte less i ns e _ti
exkicient

whole project more
hole projec you neec[ ‘o JO!
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quality planning tools

How to plan for quality

You need to plan out which activities you’re going to use to measure the quality

of the product of your project. And you need to be sure that the activities you
plan are going to pay off in the end. So you’ll need to think about the cost q‘ ~,
of all of the quality-related activities you want to do. Then you’ll need to set ‘ b

some guidelines for what you’re going to measure against. Finally, you’ll need
to design the tests youre going to run when the product is ready to be tested.

Cost benefit analysis is looking at how much your quality
activities will cost versus how much you will gain from doing them.
The costs are easy to measure; the effort and resources it takes to
do them are just like any other task on your schedule. Since quality
activities don’t actually produce a product, though, it is harder for
people to measure the benefits sometimes. The main benefits are

less rework, higher productivity and efficiency and<more satisfactlo§ \

from both the team and the customer.

That makes sense. A {anm‘
fhat is making a high quality
product will be veally proud

Benchmarking means using the results of quality planning of their wor

on other projects to set goals for your own. You might find that the
last project your company did had 20% fewer defects than the one
before it. You would want to learn from a project like that and put in
practice any of the ideas they used to make such a great improvement.
Benchmarks can give you some reference points for judging your own
project before you even get started with the work.

Design of experiments is the list of all the kinds of tests you

are going to run on your product. It might list all of the kinds of test .

procedures you’ll do, the approaches you’ll take, and even the tests =

themselves. B
[n the sofbware world: : ;

this 1s u5ua\\\[ called

J(',CS Jc Y\—aw |
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quality management

Cost of quality is what you get when you add up the cost of all
of the prevention and inspection activities you are going to do on
your project. It doesn’t just include the testing. It includes any time
spent writing standards, reviewing documents, meeting to analyze
the root causes of defects, rework to fix the defects once they’re
found by the team—absolutely everything you do to ensure quality
on the project.

Cost of quality ean be a 5°°fi V\w.n\)c‘r ‘cic\:
heek whether your project is doing we
o tompany tracks

ina trouble. Say your tomy
Zsiazz\go\uahb/ on all of its projects Then

you could tell i you were spending move o

less than they ave {o et your project wp Yo

sk

Read each of these scenarios and identify which tool or technique is being used.

1. You look through your company’s asset library and find that a recent project was able to
reduce defects by 20% by inserting defect prevention meetings early in the construction
phase. You put the same process in your quality plan and set the target for shipped
defects to be 20% lower than the company average for your project.

Tool/technique:

2. You add up all of the costs projected for quality activities and track that number in your
quality plan. You use this number to gauge the health of your project compared to other
projects in your company.

Tool/technique:

Answers on page 405.

3. You write up a list of all of the tests you are going to run on the Black Box 3000™ when it
rolls off the assembly line. You determine what kinds of failures might cause you to stop
testing, what it would take for you to resume test activities, and requirements that the
product would need to fulfill to be considered accepted into test.

Tool/technique:
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make a plan

The quality management plan qives You
what you need to manage quality

Once you have your quality management pl'fm, you know z/ois o
guidelines for managing quality on your project. Your strateg

i i 11
onitoring your project quality should be included in the plan,t Estwe
. , . N
n: the reasons for all of the steps you are taking. It 5 1mportantt o being
. one on the team understand the rationale behind the metri
ever :
usedyto judge success or failure of the project.

Outputs

A metvie is Jus{;
-] numbcr )'ou use
measure Vour

product’s quali-l:y.

Even Jd\O“S“

this number is

part of Time
Managt"‘”‘{” ‘[t.)u
often measure it
in your a\“ahbly
plan because it's
part of tustomer
satisfaction on
the project
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The Quality management

Blan is the main tool for
preventing defects on

your Project.

BLACK BOX 3000™

~

Project Background:

Goals for Project Metrics:

The project goal is to Create as many industrial heati
Past problems included sticky buttons and difficyt
when a specification was given to the test team.

Quality Management Plan

ng elements as possible with no defects.
y testing the product. This was corrected

be

Metric Goal

Rationale

How we’ll do it

Schedule Variance ) <5%

Because shipments
of black boxes

are planned with
clients in advance
very few delays are
acceptable,

Track any activities
that might cause
delays. Use extra
resources if
necessary to meet
the deadline.

Defect Density 0 High Priority

2 Medium Priority
5 Low Priority
(defects per
thousand black
boxes)

Defect repair is
extremely costly. We
need to get as many
products shipped

as possible on the
first try.

Set up defect
prevention activities
early in the process.
Monitor the results
of inspections and
adjust if necessary.

Defect Prevention Plan:

Chapter 8




quality management

Outputs

Checklists are there to help people head off mistakes that might cause
defects. You can create checklists to avoid common errors as part of your
quality planning process and then put them to use throughout your project
as a defect prevention technique. Checklists can also be used for inspecting
products to be sure that they display specific characteristics.

This means Y°“ need

to think ab
ink dbout more Process Improvement Plan is a plan for improving the process

than just buildin ; : : . .
th / you are using to do the work. In it, you come up with strategies for finding

e product of the . o . .
mnefficiencies and places where the way you work might be slowing you down

Projeet. You also need

to :il'\ihk about how

Your Company does 4l
its projects.

or creating a low quality product. You set goals for how you can monitor the
process during your project and make recommendations to make it better.

Quality Baseline is your starting point for measuring your project’s
quality goals. It’s the way you expect your project to perform when you are
measuring your quality metrics. When you compare your actuals to your
plan, you’re comparing your measurements to this baseline. You create the
baseline by taking a snapshot of the quality management plan and your
initial measurements.

Quality Metrics arc the kinds of measurements you’ll take throughout
your project to figure out its quality. If you’re running a project to install
windows in a skyscraper, and 15% of them have to be reinstalled because
they were broken, that’s an important metric. You’ll probably want to work
with your company to bring that number down.

Here’s where you document how you’ll be figuring out the product’s quality.
You need to write down the formulas you’ll use, when you will do the
measurements, why you are taking them, and how you will interpret them.

Project Management Plan Updates might need to be made
because you have found new information in the course of planning your
quality activities that affects one of the other plans you've already made.
That’s why this process includes an output for making those kinds of changes.

Project
Management Plan
Updates

you are here » 379



check defects

.« CF

* WHAT'S MY PLURPQASE
£ -

Match each Quality Planning output to its description.

Quality Management Plan

Process Improvement Plan

Checklists

Quality Baseline

Helps you to make sure that each
deliverable $t

Helps you to plan out all of your
quality activities

Gives you something to compare your
work performance information to.

Helps you change the way you work
for the better.

Q: Why do you need to track the cost
of testing?

- You mean Cost of Quality, right?
Cost of Quality isn't just the cost of testing.
It's the cost of all of your quality activities.
Even preventive activities like spending time

writing checklists and standards are part of it.

The reason you track Cost of Quality is that
it can tell you a lot about the health of your
project as a whole.

Say you find you're spending twice as much
on quality activities as you are on building
your product. You need to use that number
to start asking some questions about the
way the work is being done.

Are people not doing enough up front

to prevent defects and adding a lot of
expensive test activities at the end of the
project to compensate? Is the design not
clear, so your team needs to do a lot of re-
work trying to get what the customer needs?
There are many reasons that could be
causing a high cost of quality number, but
you wouldn’t even know to ask about them if

380

up to company standards.

—> Answers on page 405.

therejare no
Dumb Questions

you didn't track it.

Q: How do you know your benchmarks
before you start building?

A: That’s what your Organizational
Process Assets are for. Since your company
keeps a record of all of the projects that
have been done over the years, those
projects’ quality measurements can help you
get a gauge on how your project will perform
too. If your company knows that all of the
projects in your division had a cost of quality
that was 40% of the cost of the overall cost
of development, you might set 40% cost of
quality as a benchmark for your project as
well. Your company might have stated a
goal of having a schedule variance of plus or
minus 10% on all projects for this calendar
year. In that case, the schedule variance is a
benchmark for your project.

Q: I don’t really have good
requirements for my projects because

everyone on the team starts out with just
a good idea of what we’re building. How
do | handle quality?

A: You should never do that. Remember
how requirements were an input to the
Initiating processes? Well, this is why

you needed them. And it's why it's your
responsibility to make sure that the project
starts out with good, well-defined, and
correct requirements. If you don’t have them,
you can’t measure quality—and quality is an
important part of project management.

Without requirements, you have no idea
what the product is supposed to do, and

that means you can’t judge its quality. You
can learn a lot about a product by testing

it, but without knowing its requirements, a
product could pass all of its tests and still not
do what the customer expects it to do. So
having good requirements really is the only
way to know whether or not your product is
high quality.



quality management

& Controlling
process group

Inspect your deliverables ' g

It’s not enough to inspect the final product. All of the things that you make
throughout a project should be looked at to find bugs. In fact, the earlier you find
them, the easier they are to fix. The Perform Quality Control process is all
about inspecting work products to find defects.

LAST WEEK | TODAY
- | Lisa takes a 9ood look at 3
Qhe looked : | {S:i'v\fc of all of the produets
for defetts at are about o be shipped to

Black Box 3000™ (- Lo

1 | ustomeyrs.

in the parts
as ‘H\C\I weve

being made,
beng % A

Lisa also inspected +he

blueprints for the Black |
ox when {:hcy weve

designed. |

Quality control is in the Monitoring & Controlling process group. Like
Scope Control and Cost Control, you look at the work performance
information that is coming from your project and compare it to your

plan. If there are problems, you recommend corrective or
preventative action.

- @?RA»A
TAWEWR

How would you use your checklists and metrics to
inspect all of the deliverables and find defects?
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measuring quality

Use the planning outputs for
Perform Quality Control

You’ve come up with a plan to make sure each
deliverable is right. Now it’s time to monitor the work
that’s being done to the requirements—and that’s just
a matter of following your plan! You’ll need to look

at everything that is being produced and make sure
that it stands up to all of the requirements that have
been gathered. And you’ll need nearly everything you
produced in Quality Planning in order to get a handle
on your product’s quality.

, isks o hel
\/ou 1\ use Lhcck\\sh:{: the 1t Deliverables are the {;h'mgs You

inspect. Stuff like black boxes,
s?cti‘(:icaﬁons, or buttons.

emember 3
\ﬁ\‘:n;s You need to intlude

in your deliverables-

\

Checklists

\;\L

This dotument desevibes
Your approath o
inspettion—what you'“
track and what \/ou'rc
shoo{ins {"or.

uuuuuuuuuu

Deliverables

Quality
Management Plan
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Work Performance
Information

/“//

Metrics make it easy
for you to check how
well your ProJuct
meets expectations.

Metries

SOins ﬁ 'EC“ W"Iaf and how yOu are

. measure Your prodyet’
quéhfy. They give You sPo:c o
objeetive measures 1o help you

make betier Judgements about it.

e

Metrics

Organizational
Process Assets

ttere's wheve \,ou’\\ {:{:“d T

our comvan\/’s c\ué\; Y
liey, company—wide
‘::\,c{',v\'licS, and Lom\?ah\[—wdc

\wo\')cc{: 503\5-



The seven basic tools of quality

These charts and tools are so common in quality control that
they have a name. They’re called the seven basic tools of
quality. Expect a bunch of questions on these in the exam.

quality management

Tl

These points ave showing the
Rule of Seven AND that +this

protess is out o‘F tontrol.

10.5 r—
~10.0

button height (mm

6.5

NN ®© oo o
owowouwm
= |

Theve are three lines on 3 tontrol
thart. The Livst one is the upper
tontrol limit.

Mean—the average height in your
f Samylc 0‘('\ bu‘HﬁOns.

The lower tontrol limit is the
< last line. This one vepresents

the shortest that You want the

buttons to be.

11:20am 11:40am 12:00pm

Control Charts are a way of visualizing how processes
are doing over time. Let’s say that the button on each black
box needs to be between 7.5 and 9.5 millimeters tall, and the
chart above represents sample height measurements of boxes
being made. We want the boxes to all be between 7.5mm and
9.5mm. The lower control limit of the chart is 7.5mm,
and the upper control limit is 9.5mm. The chart above
shows control limits as dashed lines. The mean is the solid
line in the middle, and it shows the average height of all of the
buttons in the sample. By looking at the chart above, you can
see that there are a lot of buttons that were taller than 9.5mm
manufactured and only one that was shorter than 7.5mm.
When a data point falls outside of the control limits, we say
that data point is out of control; and when this happens we
say that the entire process is out of control.

It’s pretty normal to have your data fluctuate from sample to
sample. But when seven data points in a row fall on one side
of the mean, that’s an uncommon enough occurrence that
it means your process might have a problem. So when you see
this, you need to look into it and try to figure out what’s going
on. That’s called the rule of seven, and you’ll definitely see
questions about it on the PMP exam.

When You've looking at the whole yroéc}ss,
that's called Quality Assurante—and it's

toming up next.

The vertical “fishbone”
lines ave tategories to help
you find and organize the
voot tauses of defects.

12:20pm

Horizontal lines
show the vroot
Causes )'ou)vc fouhd
O\r) eath ca{cgory.

Machine

& Machine cuts wrong size

/ Buttons

> Stick
Bad plastic

Mistake in
machine operation

Worker

Materials

Fishbone or Ishikawa Diagram

Cause and effect diagrams are also
called Fishbone and Ishikawa diagrams.
They are used to figure out what caused a defect.
You list all of the categories of the defects that
you have identified and then write the possible
causes of the defect you are analyzing from each
category.

Fishbone diagrams help you see all of the
possible causes in one place so you can think
of how you might prevent the defect in the future.
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more quality tools

Pareto charts, Flowcharts, and Histograms

The bars show # of defects in
eath category, and the line tells
you the cumulative chccn{:agé

scope req. design build test users

D

38 Chapter 8

The y-axis labels
on the left ave
for the bars,
and the ones on
the vight ave for
the line.

This pavtieular Paveto
thart divides defects
into si® ca{:cgorics,

ordered trom mos

least defects found-

Flowcharts lct you show how
processes work visually. You can use

a flowchart to show how the tasks in
your project interrelate and what they
depend on. They are also good for
showing decision-making processes.

The example on the left shows a high-
level view of a software development
process. First the high level scope is
decided, then the requirements, and
then the design. After design there

is a decision to be made: Does the
design pass a review? If yes, then
move on to the build phase; if no,
there’s still some design work to do.
After the build process, the product
needs to pass its unit tests to make it
into the test phase.

™. The flowchart helps you to see how

all of the phases relate to each other.
Sometimes the way you are working is
responsible for defects in your product.
Flowcharts help you get a handle on
the way you are working by showing
you a picture of the whole process.

[t

thart is another

name for a Ganti
chart, which is 3
kind of

sthedule.

ol

Pareto charts help you to figure out which
problems need your attention right away. They’re
based on the idea that a large number of problems
are caused by a small number of causes. In fact, that’s
called the 80720 rule—80% of the defects are
usually caused by 20% of the causes. Pareto charts
plot out the frequency of defects and sort them in
descending order. The right axis on the chart shows
the cumulative percentage. For the example here, the
most defects are caused by scope issues. So, improving
the way projects are scoped would be the best way to
prevent defects in upcoming projects.

This product probably isn't
veady 4o ship—it still has a
|o{: o(: bugs Bu{: a{: \cas{:,\/ou
know that the bugs arent all
evitieall

\\} 60
50
40
30

ﬂ 20
L 10
Don't eall +his 3

ar thart”! [n the
PMP WOV',d, -] baV‘

Critical High Med Low

Histograms give you a good idea
of how your data breaks down. If
you heard that your product had 158
defects, you might think that they
were all critical. So looking at a chart
like the one above would help you

to get some perspective on the data.
A lot of the bugs are low priority. It
looks like only 28 or so are critical.
Histograms are great for helping you
to compare characteristics of data
and make more informed decisions.

FV'°\)C¢'-‘(:



Run charts and Scatter charts

604
50
400
30
20 ==
10 et

10am 11am 12pm 1pm 2pm 3pm

60
50
40l
30 m N

20 o= u
10 wpm L
I U L DL I
5 10 15 20 25 30 35

# of passed tesjj

When the number

ts assing ooes uwp,
%cci:crvdc(:ccks are zmd,

# of defects found

More quality control tools

Inspection is what you’re doing when
you look at the deliverables and see if they

quality management

g, &'
Q|-

Run charts tcll you about trends in your project by
showing you what your data looks like as a line chart. If the line
in the chart were the number of defects found in your product
through each quality activity, that would tell you that things
were getting worse as your project progressed. In a run chart,
you are looking for trends in the data over time. Does it seem to
be going up or down as the project progresses? Is there a steady
climb or a spike when a particular activity occurs?

Scatter charts show how two different types of data relate
to each other. If you worked with your test team to create a
bunch of new tests, you might use a scatter chart to see if the
new test cases had any impact on the number of defects you
found. The chart here shows that as more test cases pass, fewer
defects are found.

- @RAW
PAWER®R

The seven basic tools are all about charting
defects. Why do you think that would be
useful in Quality Control?

Statistical sampling helps you
make decisions about your product without

conform to requirements. It’s important to I looking at each and every thing you make.
remember that you don’t just inspect the s not enough to Lisa iskres onsible for the quality of the
final product YZu also locJ)k at allpof the i defects You need Black Boxp?)OOOTM but thfje’s n}(; way she
delivi)rables t'hat are made along the wa to l:c sure that JC“‘Y can inspect each o’ne as it comes off’ Zhe
¢ ” don't eause more by line, Tt malk for h K
) ) ' damagc onte they'r assembly line. It makes sense or her to take
Defect repair review is when you ixed. yve a sample of the products and inspect those.

inspect a repaired defect to be sure that it
is actually fixed.

<«

From that sample she can learn enough
about the project to make good judgments.
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using the seven basic tools

Answer the questions about the Black Box 3000™ using the Quality Control Charts below.

N Ld

ExerciSe

14 ey 100% Which root cause is responsible for the most defects in

- + 90% the project?
+ 80%

10 TOW ittt

8 + 60% ) o )
- What is the lowest priority area for defect prevention?

6 1 40%

4 fagw T

4 T 20 What is the cumulative percentage of design defects?

10%:
ﬂ ! 1 - q- M ---------------------------------------------
Hachine Materials Design Workers

defects and testers

; *»

tests
&=

| . \’hh{'} Look ‘(:OY‘ a 93¢ n

| ’ the thart Lhat shows

| adding an exkrd
You how ‘

| | I I : Lest caught 3 ‘\o‘c mor

o defetts.
Did adding more tests find more bugs? Where did you see the biggest increase in defect
detection?

Looking at this chart, should you continue to add more

o |n other wovds, did \
adding extrd {:cs{-is help

_____________________________________________ you Lind move de etts?
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quality management

FH How many machine defects were found?
1w
e e U
2
i How many defects were caused by workers?
L] = Dwen
[ ]
: . .............................................
A v T T w-: How many total defects are shown on this chart?
o Average Temperature Readi
a0
&0
B30
300
9.0
B0
&0
Lt
5.0

PSS EEFEFES

Circle the data points that make up the rule of seven.

Is this process in control? What's the upper control limit?
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exercise solutions

Answer the questions about the Black Box 3000™ using the Quality Control Charts below.

2ercie . Machine defetks. So, that's

£ have the m .
501."*‘0“ \f\f\: ri:l: Lacusc you should tackle fivst.

ey 100% Which root cause is responsible for the most defects in
+ 90% the project?

12

104 o Machine
1L~ X P
8 - 60%

N Workers  <—
4 '?U:\What is the cumulative percentage of Machine,
10% Materials, and Design defects?

o 907

1 i
Hachine Materials Design Workers °

Cinte You dont have very
w::n Z:orkcr—rcla{:cd defetts,

Ehey've £he lowest priority
for im\vrovcmcn{: Lasks.

defects and testers

; *»

4
; H The 93 between 2 and 2 was
3 ‘ {h: av\;cst so that's wheve we
2 ’ ‘\ had the biggcs{: Jump in defect

' ’ detection.

o T T T T 1
o 10 20 20 40 al [:21] 7o ED S0 100
defects found

Did adding more tests find more bugs? o Where did you see the biggest increase in defect
Looks like the number detection?

________ Yos & gehesks fomd kept increasing
as Yyou added more tests. 3 tests

Looking at this chart, should you continue to add more
tests to the project?
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FH How many machine defects were found?

2]
14
8 [ P PP PP PSPPI PO
L: How many defects were caused by workers?
i t
O T W A How many total defects are shown on this chart?

Adding up all of the numbers in the thavt /ﬂ .......................................

tells you how big the dataset is.
o Average Temperature Readings
- Looks like theve's something worth
el inve: iga{:ing heve. There are seven
i data Yo'm{',s in 3 Yow that ave on
e the lower side of the mean.
9.0
B0
&0

The lower limit is the

o bottom line and the
5.0

mean is in the middle

PSS EEFEFES

Circle the data points that make up the rule of seven.

The ?oin{:s both above and

Is this process in control? below the control limits . What's the upper control limi?
Lell us that the process 1s

................................... out of control o B30L
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Question Clinic: The “Which-One” Question

You'll see a lot of questions on the exam
that describe a situation, and ask you to identify the
tool, technique or process that's being used or is most

appropriate. Luckily, process of elimination is really useful
when you see a "Which-One" question.

83. You’re managing a project to install 13,000 light
switches in a new strip mall. You hire a team of
inspectors to help your lead electrician find any
defective light switches. They check a sample of 659
light switches, and find that 15% of them are defective.
You ask your lead electrician to produce a chart that
shows you these defects, broken down by cate:gory,
and shown in order of importance. Which quality
control tool will show this information?

\A. Rule of Seven
B. Runchart
= C. Histogram

areto chart
X—

When you think about it, all questions
are "Which-One" questions... but when the
question asks to choose one item from a list of
four really similar or related things, then that's

when you really get to work your way backwards
and start eliminating them one at a time.

This tan't be v'\g\n’c——'\‘c' s not
even 3 kool 1Xs 3u5’c a vule.

The vun thart Just tells
You {:\rcnds, and 'l:ha‘l:'s no‘{:
what You're looking for.

Getting tloser... the
histogram will show
You ca‘{:cgorics, but
not importante.

Ahal This is what a Paveto
thart is £or. |t shows you

categories of defeets,

and whith category is the

most im?or{:ant betause it
has the most defects.




Fill in the blanks to come up with your own “Which-One” question! Start by thinking of the correct
tool and then figure out three really similar answers that sound right, but can’t be because the
question gives more specific details allowing you to eliminate the wrong ones.

You're working on a PPN project, and you want to

(Nnd oF Project )
(Somefhing y@u d mesure on &‘ft-g]ecg )
quality is best for doing that?

measure .Which of the seven basic tools of

A.
(an obvieus]y wieng foc])
B.
(Somefhing Tl 5T & foo] a7 )
C.
(anofher meottect fool)
D.

(the ¥ight answer)

= . Join the Nead first MP commurity at http://www.headfirstlabs.com/PMP

You can add your Yead Libg answer, and see what lead Libs other project mariagers
came up with!
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finding and fixing defects

Quality control means finding and correcting defects

When you look for bugs in your deliverables, you produce two kinds of

things: outputs from the inspections and outputs from the repairs you've
made. All of the outputs of the Perform Quality Control process
fall into those two categories.

Outputs

392
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Quality control measurements arc all of the results of That's Coming up
your inspections: the numbers of defects you’ve found, numbers of in the Qual'.{;\,
tests that passed or failed—stuff like that. You’ll use them when you K- Assurante protess.
look at the overall process you are using in your company to see if That's next!

there are trends across projects.

Recommended corrective actions are what you get from
evaluating all of your inspection data and figuring out where things
are going wrong. If you find that most of your problems have been
caused by machine errors, you recommend that a repair service be
brought in to look at the machine and find out if it’s broken.

Recommended preventative actions arc your
suggestions for heading off problems before they happen. If you
were to find that the majority of defects were caused by poor
materials in your project, you might recommend that you switch
suppliers to prevent more defective material being used.

Recommended defect repairs are corrective actions for
specific defects you find in your project. Say you find that 10% of
the black boxes have buttons that stick because they are too big. You
might recommend that those black boxes be sent back for repair so
that they could eventually be sold.



quality management

Validated deliverables and validated defect repair
are two of the most important outputs of Perform Quality Control.
Every single deliverable on the project needs to be inspected to make
sure it meets your quality standards. If you find defects, the team
needs to fix them—and then those repairs need to be checked, to
make sure the defects are now gone.

When \,ou'vc Linished

Fiest the team insycc{',ing your \wodqu
inspects every you know whether or
deliverable to find not, your fixes worked.
defects that need :

) be fixcd. _\_/ g

Validated Defect
Repair

Quality baseline updates are like any other baseline updates
that happen through control processes. As the project goes on, you v quality 5oa|s is

. . . . your 9
might find that metrics are coming out differently than you had a\;\;vovcd, You need to
planned. Maybe your original goals weren’t aggressive enough, or wp date the baseline to
maybe they were just off the mark. When you adjust your overall intlude it
goals for quality, you will need to update your baseline, too.

Whenever a thange to

Requested changes arc reccommended or preventative actions
that also require changes to the way you are doing your project.
Those kinds of changes will need to be put through change
control, and the appropriate baselines and plans will need to be
updated if they are approved.

M\ \/ou m]s\q{ hCCd

to u?dajcc
{;em‘yla{-,cs for
Quality metvits
ov thetklists.

Project
Management Plan Updates

Organizational
Process Assets
Updates
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improving

Q,: What exactly are Pareto charts for?

A: Pareto charts go together with the
80/20 rule. It says that 80 percent of the
problems you'll encounter in your project
are caused by 20 percent of the root causes
you can find. So if you find that most of your
problems come from misunderstanding
requirements, changing the way you

gather requirements and making sure that
everybody understands them earlier in

the process will have a big impact on your
project’s quality

To get the data for your Pareto chart, first
you have to categorize all of the defects

that have been found in your project by

their root causes. Then you can graph them
in a Pareto chart to show the frequency of
bugs found with each root cause and the
percentage of the cumulative defects that
are caused by each root cause. The one with
the highest frequency is the root cause that
you should work on first.

ﬂlere are no °
Dumb Questions

Q: If I am trying to prevent quality
problems, why can’t | just test more?

A: You can find a lot of problems by
testing. If you find them during testing, then
you have to go back and fix them. The later
you find them, the more expensive they are
to fix. It's much better for everybody if you
never put the bugs in the product in the
first place. It's much easier to fix a problem
in a specification document than it is to fix
it in a finished product. That's why most
quality planning is centered around setting
standards and doing reviews to be sure that
bugs are never put into your product and, if

they are, they're caught as early as possible.

Q; I still don’t get that thing where a
control chart can show you defects that
are out of control, but also show you that
your process is out of control.

A: The reason that's a little confusing to
some people is that you use the same tool
to look at defects that you do when you're
looking at the whole process.

Alot of the time, you'll use charts to measure
processes, not just projects. They’re used
to look at sample data from processes and
make sure that they operate within limits
over time. But they are considered quality
control tools because those data samples
come from inspecting deliverables as they
are produced. Yes, it's a little confusing, but
if you think of control charts as the product
of inspection, you'll remember that they are
Perform Quality Control tools for the test.

QBUI.I.ET POINTS: AIMING FOR THE EXAM

Inspection means checking each deliverable for
defects. That means checking your specs and your
documentation, as well as your product, for bugs.

The better your quality planning, the less inspection
you need.

Ishikawa diagrams help you to pinpoint the causes of
defects.

The rule of seven means that any time you have seven
data points in a row that fall on the same side of the
mean on a control chart, you need to figure out why.

When data points fall above the upper limit or below
the lower limit on a control chart, the process is out of
control.

For the test, using any of the seven basic quality tools
is usually a good indication that you are in the Quality
Control process.

Ishikawa, fishbone, and cause-and-effect diagrams
are all the same thing.

Scatter charts help you look at the relationship
between two different kinds of data.

Flowcharts help you get a handle on how processes
work by showing all of the decision points graphically.

Grade refers to the value of a product, but not its
quality. So, a product can be low-grade by design, and
that's fine. But if it's a low-quality product, that's a big
problem.
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Trouble at the Black Box 3000™ factory

It’s not enough to inspect your deliverables. Sometimes it’s the way you work Monitoring

that’s causing your problems. That’s why you need to spend some time thinking & Controlling
. ; ) . process group

about how you will make sure you are doing the work efficiently and with as

few defects as possible. The Perform Quality Assurance process is about

tracking the way you work and improving it all of the time.

The products are looking great, and
customers are really happy! But wait—we
have boxes full of parts collecting dust in our
warehouse, and we've got so many inspectors
that our budget’'s through the roof. We need
to do something!

These boxes are £ull
Parts that £he ComF:f
uses to build the Blacky
ox 3000™ Thcy were
ordered from supplievs

who dglivcrcd them o the
{:BB ; " warehouse, byt
hey've been siH:ing around

S ;:c ::ccks taking up valuable

- @QA\N
VAWERWR

What do you do if the quality is good but you aren’t
satisfied with the speed or efficiency of the work?
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perform

quality assurance

This is in the Exetuting

i i use You need to
Introducing Quality Assurance aroup because Y

In the Perform Quality Assurance process, you take all

make sure Your Yro\')cc{: is.
done in 3 waYy fhat complies

. L an' 'S ﬂua\l‘t\l
of the outputs of from Quality Planning and Perform Quality w{f\d\l?(;s ompany
Control and look at them to see if you can find ways to improve =" aves

your process. If you find improvements, you recommend

changes to your process and your individual project plan to
implement them.

Quality

mecuting
process
group

— . Quality Organizational Process
= = Management Process Assets Improvement
— —| Plan Plan
Quality Control —
Metrics Measurements Work Performance Implemented . -
Information Change o fampme =l
Requests — s =

Inouts You'll use the ou‘{:?u'{:s of the other ‘\“3“JC‘/

protesses and information about how the work 7 Implemepted Implemented Implementted
is bf‘"ﬁ ?cr«comcd 4o find ways o improve Corrective = Defect Repair Preventative

‘“\C Wa\/ \/OW' Com‘?an\/ OPCY'Q‘{:CS. Actions

Tl

Quality Planning tools and techniques are all of the tools you used
in Quality Planning. They come in handy when reviewing your process, too.

Quality Control tools and techniques are all of the tools from
Perform Quality Control. You can use histograms, control charts, and

flowcharts—all of them can be used to help you figure out how your process is
working.

Quality Audits are reviews of your project by your company. They figure
out whether or not you are following the company’s process.

Process Analysis is when you look at your process to find out how to make
it better. You use your process improvement plan to do this one.

Actions

Outputs
== e
Project < Requested Recommended Organizational Process
Management Plan Changes Corrective Actions Assets Updates

Updates
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A closer look at sowe tools and techniques

Fixing the bugs in your project solves the problems that give you trouble.
But fixing bugs in your process means that other projects can learn from
the problems you’ve faced and avoid your project’s bugs altogether. The
tools that are used in quality assurance are the same as the ones in quality
control, but they’re used to examine the process rather than the project.

/

Quality Audits are when your company reviews your
project to see if you are following its processes. The point is
to figure out if there are ways to help you be more effective
by finding the stuff you are doing on your project that

1s inefficient or that causes defects. When you find those
problem areas, you recommend corrective actions to fix
them.

Process Analysis means following your process
improvement plan to compare your project’s process data
to goals that have been set for your company. If you find
that the process itself needs to change, you recommend
those changes to the company and sometimes update
Organizations Process assets as well as your own project
management plan to include your recommendations.

Quality Control tools and techniques are the
same ones you already know about from earlier in this
chapter. But instead of using them to look for problems
with specific defects, you’ll use them to look at your overall
process. A good example of this is using a control chart

to see if your whole process is in control. If it’s not, then
you’ll want to make a change to the whole way you do your
work in order to bring it under control.

~_
(—

quality management

Tl

Even if Your tompany has the
best process in the world, it

doesn't do Your proj
. Project a
9ood if You don't d”ow |27

A lot of tompanies have Quality
Assurante departments whose
)ob is to ?crform these audits
and rc?o\r{: pmdings £vom
Vro\’)cc{:s to a protess group-

When Lisa noticed that the
wavrehouse was full of black box
parts that weven't needed yet,
she was really noticing a problem
with the protess. Why spend
money on overstocked inventory?

Heve's another exam le. £ You ev

a Paveto thart 'Eha{:Pshowch all oza{{'f:f
dc‘pct‘f:s in all oﬁ Your Fro‘)cc{:s, You
eould find the one or two eategories of
d;«clcd:s that caused problems for 4he
Who'e Lompany. Then You eould

.O‘F the PMs 'Eogc'l:hcr\/{:o ‘Figurcazf{:alln
|mF\rthmcn+, ‘Eha‘{: 'l:hcy ¢ould all make
that would help the whole Company.

- @RA\N
VAWEWR

How would you use these tools to manage your project?

you are here »
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More ideas behind quality assurance

There are a couple more things you need to know about
quality assurance. These are some of the most important
ideas behind modern quality and process improvement.

Kaizen mcans continuous improvement. It’s
all about constantly looking at the way you do
your work and trying to make it better. Raizen

is a Japanese word that means improvement.

It focuses on making small improvements and
measuring their impact. Kaizen is a philosophy
that guides management, rather than a particular
way of doing quality assurance.

Plan-Do-Check-Act is onc way to go about improving
your process, and it’s used by a lot of Kaizen practitioners. It
comes from a well known quality theorist named W. Edwards
Deming and is also known as The Deming Cycle. Plan-Do-
Check-Act 1s about making small improvements, and measuring
how much benefit they make before you change your process to
include them. Here’s how it works:

n .
(o when Do: fepy o
% e the m., 9
0(\9\{\ we ™2 Chip o % N
. . . < R
Just In Time mecans kee/)zfzg only. the inventory & o e to be ong sy %
you need on hand when you need it. So, instead of Slart o‘§ X L ) O’o
keeping a big inventory of parts sitting around, heve S ‘gcz:@ *\Qy\ £
the Black Box company might have only the Q"\° & &
. 'S
parts they need for that day. Some companies & ;\’ éz’ o
. s
have done away with warehouses all together g 3 3
S . IES
and had production lines take the parts directly
off the trucks to do the work. If you’re working
in a Just In Time shop, quality is really important %ﬁ B E
because there isn’t any extra inventory to 3. % %
deal with mistakes. @, ’% ¢
200
[cs 5
(S
2, %
(> OO/
%, 2
,o,%
%
m

and process.
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Wait a minute! In the beginning of the book,
you said that projects were temporary. This
stuff is all about processes! What gives?

You’re right. The Perform Quality Assurance process is all about
improving the process and that isn’t what most of project management is about.
But, your project is really affected by the process you are working in, so you should really
understand it and help to make it better wherever you can. The bottom line is that your
project has a better chance of succeeding if you stay involved with process improvement
and keep your eye on how your project stacks up to your company’s expectations of quality



Qua]itycross

quality

Take some time to sit back and give your right brain

something to do. It’s your standard crossword; all of
the solution words are from this chapter.

ANEEEE

Across

3. When a process has data points above the upper limit or
below the lower limit. those data points are out of

5. The middle line on a control chart.
7. The theorist who came up with Plan-Do-Check-Act.

9. is more important than inspection in Quality
Management.
11. An important definition of quality is to

requirements.

12. Tool used to make sure your project is following the
company’s process.

13. What you compare your work performance information to.

14. Tool for finding the 20% of root causes responsible for 80%
of defects.

15. Tool for comparing two kinds of data to see if they are
related.

16. Tool used in quality planning to set numeric goals for your
project.

Down

1. Quality theorist who came up with the idea of
Fitness For Use

2. Tool for finding the root cause of a defect.
4. Synonym for continuous improvement.

6. Process where you inspect deliverables to look for

defects.

8. Tool that helps you visualize processes and all of

their decision points.

10. Heuristic that says that seven data points on one

side of the mean requires investigation.

————— Answers on page 406.
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control versus assurance

Fi_I_jeside Oha.

Perform Quality Control:

I'd like to go first, because I'm what most people think
of as quality. Whenever you see one of those “Inspected
by #8” stickers on the inside of your sneaker, that’s me!

Whoa, there, buddy. That’s a strong statement!

That’s right. And don’t forget, I'm everywhere. Any
time you call for customer service, I'm there to tell you
that your call will be recorded for quality purposes. I'm
always warning you to make sure package contents
haven’t shifted, and to check your car’s emissions once
a year.

I guess I don’t really understand exactly how you do
your job, then, because I'm having a hard time figuring
out how I would ever be able to take a long weekend.

Well, last week it was because the company logo came
out upside down on a bunch of the shoes. It turned out
that the logo was being stitched into the leather and
then put on another assembly line, and once in a while
it was placed on the belt upside-down.

400 Chapter 8

Tonight’s talk: Two quality processes discuss the best
ways to correct problems on your project.

Perform Quality Assurance:

You’re right—most people do think that quality begins
and ends with inspection. Which is funny, because we
wouldn’t even need you if people paid attention to me.

Now don’t get me wrong. Nobody’s ever felt
comfortable enough with me that they’ve eliminated
mspection entirely. You always need someone at the end
of the line to look at what’s been produced and make
sure that we delivered what we meant to.

Right, but don’t you get tired of doing all of that
tedious work? An ounce of prevention is worth a pound
of cure, after all.

Let’s take a look at those sneakers you mentioned.
What’s the most common reason you throw a pair back
to the factory floor to be restitched?



Perform Quality Control:

We had to throw out about 10% of our sneakers last
week. Let’s just say that the boss wasn’t happy. You
could see the little veins in his forehead throbbing. It
was kind of gross.

The boss yelled at everyone, and we’ll check even more

carefully to make sure we don’t ship it.

Wow, I never thought of that.

We’d have to pay someone else to paint that on. This is
no time to be wncreasing our costs!

Huh. Um. No.

quality management

Perform Quality Assurance:

That seems like an honest mistake. How much did it
cost?

Wow, that sounds expensive. What’s keeping it from
happening again?

So next week your inspection costs will be even higher,
and you’ll probably still have to throw out just as many
shoes, or more!

What if you painted a little arrow on the inside of the
leather showing which direction it should be placed on
the belt?

But a small increase in the cost of painting the leather
will cause you to throw out a whole lot fewer sneakers.

I call that cost of quality. You have to pay more to
put quality in at the beginning, but you can reduce the
number of inspectors and scrap a lot less product. In
the end, I save you far more money that I cost. Can you
say the same about yourself?
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making things beiter

Choose whether the tools are being used for Perform Quality Control or Perform Quality Assurance.

1. You use a Pareto chart to figure out which root causes are responsible
for the most defects in the current batch of Black Boxes. It looks like
most of them are coming from a Machine Calibration problem. So you
run them back through the machine after recalibrating it.

[ ] Perform Quality Control [ ] Perform Quality Assurance

2. You use a histogram to look at the root cause category for all defects
. that have been found over the past year. You find that Machine errors
are habitually responsible for the largest number of errors across all
batches of Black Boxes. You schedule Machine calibration checks
at the start of every shift to be sure that the machine is always set
properly.

i e Zrue Hairn Ao

[ ] Perform Quality Control [ ] Perform Quality Assurance

3. You look at defects in all of the inspection runs for the past year

60L and notice that you seem to be finding more and more defects per

50 L inspection as time goes on. You create a quality task force to try to
40 figure out what is causing these defects.

30

20 ==

10 o= [ ] Perform Quality Control [ ] Perform Quality Assurance

—> Answers on page 407.
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The Black Box 3000™ wakes record profits!

People who bought the product were thrilled with it. They were happy that the Black Box company
always kept its promises and the products were always high quality. The company managed to save a lot
of money by implementing process improvement measures that caught defects before they cost too much

money to fix. And Lisa got a big promotion—now she’s in charge of quality assurance for the whole
company. Great job, Lisa!

The number of inspectors
fhcy needed went down

as th ~ |
o b;‘}::r,f{y 9ot better Thanks 4o quality management,

M—\ the Black Box 23000™ is always

high t\uali{:\/-
Sinte Jd\c\/ fotused on
preventing defects, they were
able 4o find and fix problems
efficiently and didn't need to
hive lots of testers.

They euk down on extra
inventory by using Just In
Time protesses +o track
and Lorecast how muth
{:\'\cy would need. Just |n.
Time means no parts sitting

avound anymove:
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exercise

harpen yous: pencil

|ution

1. You ordered mushrooms on your pizza, but
you got onions.

E/Quality |:| Grade

2. You called the pizza parlor to complain and
the guy yelled at you.

Q/Quality |:| Grade

Take a look at each of these situations and figure out if they're
talking about quality or grade.

3.The pizza arrived but it had canned

mushrooms.
|:| Quality E/Grade

4. The pizza was cold.

Q/Quality

|:| Grade

5.You just got a brand new luxury car that cost

a whole lot of money.
@/Grade

|:| Quality
6. But it’s in the shop every two weeks.

D/Quality |:| Grade

7.Your neighbors make fun of you because
your chrome hubcaps aren’t very classy...

I:l Quality @/Grade

8. ... even though they do a great job of
protecting the wheels from dirt, which is why
you bought them in the first place.

Q/Quality I:l Grade
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quality management

Read each of these scenarios and identify which tool or technique is being used.

L4
' RC\§Q 1. You look through your company’s asset library and find that a recent project was able to
oLut\on reduce defects by 20% by inserting defect prevention meetings early in the construction
phase. You put the same process in your quality plan and set the target for shipped
defects to be 20% lower than the company average for your project.

Toolltechnique:  Benchmarking

2. You add up all of the costs projected for quality activities and track that number in your
quality plan. You use this number to gauge the health of your project compared to other
projects in your company.

Tool/technique: Cost of quality

3. You write up a list of all of the tests you are going to run on the Black Box 3000™ when it
rolls off the assembly line. You determine what kinds of failures might cause you to stop
testing, what it would take for you to resume test activities, and requirements that the
product would need to fulfill to be considered accepted into test.

Tool/technique:  Pesign of experiments

T WHAT'S MY PLRPASE
= +
Match each Quality Planning output to its description.

Quality Management Plan HelPS you to make sure that each

deliverable it up to company standards.

Process Improvement Plan

Helps you to plan cut all of your

quality activities
Checklists Gives you something to compare your
work performance information to.
Quality Baseline

Helps you change the way you work
Lor the better.
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exercise

Qua]itycross

Take some time to sit back and give your right brain
something to do. It’s your standard crossword; all of
the solution words are from this chapter.

i a
o~ v = o1 S
5] NENE B
il B T«

a
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ENEONMNDEN

Across Down

3. When a process has data points above the upper limit or below the 1. Quality theorist who came up with the idea of Fitness
lower limit, those data points are out of __ . For Use

5. The middle line on a control chart. 2. Tool for finding the root cause of a defect.

7. The theorist who came up with Plan-Do-Check-Act. 4. Synonym for continuous improvement.

9. is more important than inspection in Quality 6. Process where you inspect deliverables to look for
Management. defects.

11. An important definition of quality is _ o 8. Tool that helps you visualize processes and all of their
requirements. decision points.

12. Tool used to make sure your project is following the company’s 10. Heuristic that says that seven data points on one side
process. of the mean requires investigation.

13. What you compare your work performance information to.

14. Tool for finding the 20% of root causes responsible for 80% of
defects.

15. Tool for comparing two kinds of data to see if they are related.

16. Tool used in quality planning to set numeric goals for your project.
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quality management

Choose whether the tools are being used for Perform Quality Control or Perform Quality Assurance.

ExerciSe

oLution

1. You use a Pareto chart to figure out which root causes are responsible
for the most defects in the current batch of black boxes. It looks like
most of them are coming from a Machine Calibration problem. So you
run them back through the machine after re-calibrating it.

B/Pen‘orm Quality Control [ ] Perform Quality Assurance

2. You use a histogram to look at the root cause category for all defects
F— that have been found over the past year. You find that Machine errors
are habitually responsible for the largest number of errors across all
batches of Black boxes. You schedule Machine calibration checks
at the start of every shift to be sure that the machine is always set
properly.

i e Zrue Haew Ao

[ ] Perform Quality Control @/Perform Quality Assurance

3. You look at defects in all of the inspection runs for the past year

60 and notice that you seem to be finding more and more defects per
501 inspection as time goes on. You create a quality task force to try to
40 figure out what is causing these defects.

30.L

20 ==

10k [ ] Perform Quality Control @/Perform Quality Assurance
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exam

— Exam Questions

1. Which of the following is NOT a part of quality?

A. Fitness to use

B. Conformance to requirements

C. Value to the sponsor

D. Customer satisfaction
2. A project manager is using a histogram to analyze defects found by the team during
inspection activities. What process is being performed?

A.  Quality Planning

B. Perform Quality Control

C. Perform Quality Assurance

D. Scope Verification

3. Which of the following is NOT an example of Cost of Quality?

A. Having team members spend extra time reviewing requirements with the stakeholders

B. Paying extra programmers to help meet a deadline

C. Hiring extra inspectors to look for defects

D. Sending a crew to repair a defective product that was delivered to the client
4. You’re working with an audit team to check that your company’s projects all meet the
same quality standards. What process is being performed?

A.  Quality Planning

B. Perform Quality Control

C. Perform Quality Assurance

D. Perform Quality Management
5. You’re managing a project to deliver 10,000 units of custom parts to a manufacturer
that uses Just In Time management. Which of the following constraints is most important
to your client?

A. The parts must be delivered on time

B. The parts must be delivered in a specific order

C. The parts must conform to ISO specifications

D. The parts must be packaged separately
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quality

— Exam Questions

6. Which of the following is NOT part of the quality management plan?

A. Strategies for handling defects and other quality problems

B. Guidance on how the project team will implement the company’s quality policy

C. Metrics for measuring your project’s quality

D. Adescription of which deliverables don’t have to be inspected
7. Which of the following tools and techniques is used to show which categories of
defects are most common?

A.  Control charts

B. Pareto charts

C. Runcharts

D. Flow charts
8. You’re managing a highway construction project. The foreman of your building team
alerts you to a problem that the inspection team found with one of the pylons, so you
use an Ishikawa diagram to try to figure out the root cause of the defect. What process is
being performed?

A.  Quality Management

B. Quality Planning

C. Perform Quality Control

D. Perform Quality Assurance

9. Which tool or technique is used to analyze trends?
A. Scatter chart

B. Runchart
C. Checklist
D. Flow chart

10. When is inspection performed?

A. At the beginning of the project

B. Any time a project deliverable is produced
C. Just before the final product is delivered
D. Atthe end of the project
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— Exam Questions

11. What's the difference between Quality Control and Scope Verification?

A. Quality Control is done at the end of the project, while Scope Verification is done throughout the project

B. Quality Control is performed by the project manager, while Scope Verification is done by the sponsor

C. Quality Control is performed by the sponsor, while Scope Verification is done by the project manager

D. Quality Control means looking for defects in deliverables, while Scope Verification means verifying that
the product is acceptable to the stakeholders

12. You're a project manager at a wedding planning company. You’re working on a large wedding for a
wealthy client, and your company has done several weddings in the past that were very similar to the one
you’re working on. You want to use the results of those weddings as a guideline to make sure that your
current project’s quality is up to your company’s standards. Which tool or technique are you using?

A.  Checklists

B. Benchmarking

C. Design of Experiments

D. Cost-Benefit Analysis
13. You are using a control chart to analyze defects, when something on the chart causes you to realize
that you have a serious quality problem. What is the MOST likely reason for this?

A. Therule of seven

B.  Upper control limits

C. Lower control limits

D. Plan-Do-Check-Act

14. Which of the following BEST describes defect repair review?

A. Reviewing the repaired defect with the stakeholder to make sure it’'s acceptable

B. Reviewing the repaired defect with the team to make sure they document lessons learned

C. Reviewing the repaired defect to make sure it was fixed properly

D. Reviewing the repaired defect to make sure it’s within the control limits.
15. The project team working on a project printing 3,500 technical manuals for a hardware manufacturer
can’t inspect every single manual, so they take a random sample and verify that they have been printed
correctly. This is an example of:

A. Root cause analysis

B. Cost benefit analysis

C. Benchmarking

D. Statistical sampling
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— Exam Questions

16. What'’s the difference between Perform Quality Control and Perform Quality Assurance?
A. Perform Quality Control involves charts like histograms and control charts, while Perform
Quality Assurance doesn’t use those charts
B. Perform Quality Control and Perform Quality Assurance mean the same thing

C. Perform Quality Control means inspecting for defects in deliverables, while Perform Quality
Assurance means auditing a project to check the overall process

D. Perform Quality Assurance means looking for defects in deliverables, while Perform Quality
Control means auditing a project to check the overall process
17. Which Quality Control tool is used to analyze processes by visualizing them graphically?

A. Checklists

B. Flowcharts

C. Pareto charts

D. Histograms
18. You are looking at a control chart to figure out if the way you are doing your project is fitting
into your company’s standards. Which process are you using ?

A.  Quality Planning

B. Quality Assurance

C. Quality Control

D. Quality Management

19. Which of the following is associated with the 80/20 rule ?

A. Scatter chart
B. Histogram

C. Control chart
D. Pareto chart

20. Validated defect repair is an output of which process ?
A. Integrated Change Control
B. Quality Planning

C. Perform Quality Control
D. Perform Quality Assurance
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exam answers

1. Answer: C

It's important for projects to produce a valuable product, but value isn’t really a part of quality. That's why
earned value is part of Cost Management, not Quality Management.

2. Answer: B

In the Perform Quality Control process, the team inspects the product for defects and uses the seven basic
tools to analyze them. Since the defects came from inspection, you know it's Perform Quality Control.

3. Answer: B

Cost of Quality is the time and money that you spend to prevent, find, or repair defects.

4. Answer: C

The Perform Quality Assurance process is all about how well your company meets its overall quality goals.

Keep an eye out for fake process
names like Pevform Ruality
5. Answer: A Management.

A manufacturer that uses Just In Time management is relying on its suppliers to deliver parts exactly when
they’re needed. This saves costs, because they don't have to warehouse a lot of spare parts.

But those parts had better not have a lot of

defetts, betause theve aven't a lot of spare
o Ansuier: parts lying around to do vepairs!

Your project team needs to inspect ALL of the deliverables! That means every single thing that gets produced
needs to be reviewed by team members, so they can find and repair defects.

7. Answer: B

A Pareto chart divides your defects into categories, and shows you the percentage of the total defects each of
those categories represents. It's really useful when you have limited budget for quality planning and want to
spend it where it's most effective! )

Don't «corgc{: that ALL deliverables need to be

inspected, including the stuff You eveate—like

the sthedule, WBS, and Project management plan.

So you'll get defects for them, ool
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8. Answer: C
Don’t assume that just because

you’re using a fishbone diagram,

you’re always doing quality control!

fishbone diagrams. When you use Wﬂt@h it! It's also used in Risk Management; you'll see

those tools to analyze defects, : that in Chapter 11. The key thing to watch for

you're in quality control. ©  here is that the fishbone diagram is being used to find the

: root cause of a DEFECT, not a risk or something else.

Keep your eye out for questions
asking you about Ishikawa or

9. Answer: B

Arun chart is one of the seven
basic tools of quality. It's a long
line graph that shows you the
total number of defects that were
found over time.

OK, so I canuse arun
chart to figure out whether
quality is getting better or worse
over the course of my project.

10. Answer: B

Inspection is when your team examines something that they produced for
defects... and every single deliverable needs to be inspected! That's what
“prevention over inspection” means: if you produce a deliverable that’s
needed later in the project today, it's a lot cheaper to fix defects in it now
than it will be when that deliverable is used later on in the project.

11. Answer: D

Alot of people get Quality Control and Scope Verification confused because they seem really similar.

Both of them involve looking closely at deliverables to make sure that they meet requirements. But they

serve really different purposes! You use Quality Control to find defects that you're going to repair. Scope
Verification happens at the very end of the Executing phase; it's when you work with the stakeholder to ﬁ
get their formal acceptance for the deliverables.

You'd better have found all th
defeets before You {:aZc the ‘

vodutt to £h !
12. Answer: B F ¢ Customer!

Benchmarking is when you use previous projects to set quality guidelines for your current project. You
can always find the results of the past projects in the Organizational Process Assets.
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13. Answer: A

The rule of seven tells you that when seven consecutive data points on your control chart come out on the
same side of the mean, you've got a process problem. That sounds a little complicated, but it's actually
pretty straightforward. Defects tend to be scattered around pretty randomly; in any project that makes a lot
of parts, even if they're all within the specification, you'll get a couple of parts that are a little bigger, and a
couple that are a little smaller. But if you have a bunch of them in a row that all run a little big, that's a good
indication that something’s gone wrong on your assembly line!

14. Answer: C

Going back and repairing defects can be a pretty risky activity, because it's really easy to introduce new
defects or not fully understand why the defect happened in the first place. Answer C says exactly that: you
go back and review the defects to make sure they're fixed.

15. Answer: D

Alot of times it's impractical to check every single product that rolls off of your assembly line. Statistical
sampling is a great tool for that; that's when you pull out a small, random sample of the products and
inspect each of them. If they're all correct, then there’s a very good chance that your whole product is
acceptable!

16. Answer: C

Alot of people get confused about the difference between Perform Quality Control and Perform Quality
Assurance. Quality Control is where you inspect deliverables for defects, while Quality Assurance is where
you audit the project to make sure the quality activities were performed properly.

inspect products for defects, and you tan
\Y/'Z:\CMECY J\a{ because you'll find an “inspected
by #@” tagin a yroduc{:- You audit protesses,
and Yyou an vemember that betause wh-cn You
get audited, Jd\cy’\rc making sure You did your
taxes covrccﬁly—’chc\/'rc auditing Your attions,
not a produet.
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17. Answer: B

your project in order to look for quality problems and inefficiencies.

You're analyzing the process, so you are using Perform Quality Assurance.

19. Answer: D

Pareto charts are based on the 80/20 rule. They sort your defects in descend

20. Answer: C

Aflowchart is one of the seven basic tools of quality. You use it to analyze processes that are part of

lit
betause You see 3 Perform Qua' y
I L—'/—\ \é‘osfh-; {t,‘ool,y{:halc doesnt mean Yyou've

So you always know which 20% of root causes are responsible for 80% of defects on your project.

Perform Quality Control is where you inspect your work, including your repairs!

[ | protess..-
in the Pevform Quality Con{:ro. P
‘\;\cca:se fhey've also Lools used in Pcv{:o‘\(;'.m
Quality Assurance! You always need 4o rigure
out what \/ou’rc using them for.

ing order by root cause.
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9 Human Resource Management

Getting the team together

T-E-A-M, T-E-A-M,
Gooooooo Team!

Behind every successful project is a great team. so how do you
make sure that you get—and keep—the best possible team for your project? You need to
plan carefully, set up a good working environment, and negotiate for the best people
you can find. But it's not enough to put a good team together... If you want your project
to go well, you've got to keep the team motivated and deal with any conflicts that happen
along the way. Human resource management gives you the tools you need to get the

best team for the job and lead them through a successful project.

this is a new chapter 417



back to ranch hand games

Mike needs a new team

Cows Gone Wild IIT was a huge success! But now the Ranch

Hand Games team is gearing up for their next big hit. How are
things shaping up?

The box is done, but
Brian, Mike and Amy
ave just getting

started on the game.

OK! Let's get the team
back together! Hey

Brian, when can your
team get started?

Not so fast, Mike.
Remember the online
portion of CGW III? Well,
the team's swamped with

server maintenance.

ik, e et > g
mandgev

Uh—oh! Looks like Mike's
90ing to need to put
together a new team.

S

Brian, the development
team manager
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Cubicle conversation

Amy, the eveative

divector

B

RANN
QWEWR

Hey, we're all on the same
team here. Look, why don't we have
people from our teams just help out
whenever you need someone.

Brian: Yeah, there’s no reason you need our resources
dedicated to your project. We can get multiple projects done
that way.

Mike: Come on, guys. You don’t really think that’s gonna work,
do you?

Amy: Sure, why not?

Mike: We can’t just staff’ up as we go; that’s going to cause huge
problems.

Brian: You're overreacting, Mike. Look, I'm a team player,
and I want to get the project done. You just tell me when you
need someone off my team, and I’ll make sure you'’ve got the
developers and testers you need. What’s wrong with that?

Mike: Okay, so what if I need three developers starting
tomorrow for the next two weeks. Can you do that?

Brian: Well, no, I've got a deadline on Friday. It'll have to wait
until next Monday. But that’s just a couple of days.

Mike: See, that’s what I'm talking about! A few days here, a few
days there... if we have to wait a few days every time the team
needs someone, we’ll totally blow the schedule.

How can Mike solve his problem? What can he do to make sure
that he gets the team members he needs when he needs them?

you are here »
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a bird’s-eye view

Get your team together and keep them wmoving

You want to stay in control of your project team, right? But when you work
in a matrixed organization, your team members don’t directly report to you. R A lot of the stuff in Lhis

So how do you make sure you get the best people, and keep them motivated

¢hapter applies mos‘l:ly )

and productive? That’s what the four processes in Human Resource "‘af"'i“d organizations... but
Management are for: guiding you through all the things you need to do to youll still £ind it rca”y useful,

make sure you get everyone for your project when you need them.

This shouldn't be a surprise—

almost every knowledge avea h
its Planning protess, and Human
Resourte Planning is no exeeption.

In the Human
Resource Planning
process, you plan
out exactly which
resoutces you’ll
need, and how you’ll
train your team and
make sure tl:ey stay
motivated.

420 Chapter 9

even it You don't work in a
matrixed company/

Planning

PI‘OCQSS

gl’Ol[P

Staffing Management Plan
Timetable - Resource Histogram

Human Resource Planning

This is wheve you plan out
the staffing needs for your
\wo\')cc{:, and how \/ou’ll
manage and veward the

{:cam‘

Ill-. /



[t makes sense that Acquive Pro\)cc‘f:
Team and DcvcloP Pro‘)cd: Team ave
in the Exetuting 9roup—Yyou onl

put the team together AFTER the
P\ro\)cC{: has stavted.

Executin
g
process

gl‘OlIP

Acquire Project Team

Onte the project gets started,
you need to put ‘l:ogc‘l:hcr Your

team. This means You ma

need to negotiate for some of

the vesourtes.

- @wtxn«
vOaWwWEWw

) need to train your team,
\z{:‘; kcc? them mo‘{:iva{:cd with
vewards in order to get the
?ro\')ccjc dore.

s

Develop Project

Team

This is @ Monitoring ¢
Con‘l:ro“ing protess—you

need to cons‘[:anﬂ\/

moni‘{;o\' ‘[’)\C ‘{anm a“d

look for Lon‘cli&}

\

human resource management

No project goes Pevraced:l\/.
.Pc)oP'c have £omc|ic{:s, and

r(:s up 'bo YOu ‘l:o make sure
they get vesolved.

4

Manage Project
Team

Monitorin
& Controlling

PI‘OCQSS gI’OI.[P

What can you do to make sure that you get the right people for your team exactly when you
need them? What can you do before the project starts to make sure they stay motivated?
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staffing the team

Figure out who you need on your team -
anning

Project teams don’t just assemble themselves spontaneously! It takes a process group
lot of planning and guidance to get a team together, and that’s the idea

behind the Human Resource Planning process. Remember, in a

matrixed organization your team doesn’t report directly to the project

)

: . ve seen these

manager. You need to work with the functional managers to get you the \(:' € ts a whole
. . , npu

team members that you need for your project... which means there’s t "; fimes now

a lot of information that you need to give to everyone so they know unt

exactly who you need for your team.

Nl

=

e ¥

Projec . Enterprise Organizational
Management Plan Environmental Factors Process Assets

Tl

Organization charts tcll everyone how
your team is structured.

Networking mecans informally interacting
with other people in your company and

/ industry to stay on top of everything.

This is a lot like Organizational theory is where you use The s{;aﬁ:ing managc.mcn'[: Plan {-‘f“s
= lanni proven principles to guide your decisions. everyone on the Yro\)ca[" who youl
the other P ann n9 need on Your team, when you need

protesses You Ve hem, and what skills they'll need.
seen alveady! You Outputs

start with your
yro\')cc{‘, plan and
what you know
about your tompany,
and you tome up

with a plan-

RACI Matrix

Project
Management

Work Package

Design (9] R (9 I
Construction C [ R |
Testing Cc C R I

These ave the three
ou{?uﬁs of Human )

Resourtes Planning

R =Responsible A =Accountable C = Consult | =Inform

Roles and Responsibilities

Organization Charts

Staffing
Management Plan
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human resource management

The inputs, tools & techniques, and outputs of Human Resource Planning
should seem pretty familiar! Write down what you think you'd use each of
them for. Notice that there are a few that you haven't seen before—take an
educated guess at those.

INPUTS

Enterprise Environmental Factors

Organizational Process Assets

Project Management Plan

There are a touple

TOOLS AND TECHNIQUES of other tocls 1
Organization Charts (_/ tethniques—this isn't
‘HIC onl\/ onc!

OUTPUTS

Staffing Management Plan

Roles and Responsibilities

Think about how this
is different than the

Project Organization Charts é\’ Orgrization Chavks” listed

under Tools ¢ Tethnigques-
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roles and responsibilities

r l
@H‘ | ! sulutmn The inputs, tools & techniques, and outputs of Human Resource Planning

should seem pretty familiar! Write down what you think you'd use each of
them for. Notice that there are a few that you haven't seen before—take an

educated guess at those. our company's eulture is

Iy i ortant—stukf like
o ;:am:',\;n ‘;anguagcs, Lethnical
s formaton st distiplines, and how people
. ! ' - late to
This is information about the company’s culture and structure noemally velate

eath other.

You've alrcady seen lots
way we use templates

Templates and lessons learned from past projects ° 's'z heeklists. They've
Just as important i

Human Resoure ;
€ P'anm .
Project Management Plan r\—/ "3

Remember when W€

Organizational Process Assets

The PM Plan has the resource requirements for each activity tveated Jch\;?\nwz\"\'“jcms
Management: )
is \::hgvc You use that
inkormation!

! 1o lose track of who \rq?o\rjcs to n
TOOLS AND TECHNIQUES L{:;h:,czi\cli wha‘t diffevent Vcovlc do 'wi: E?}:v
Organization Charts tompany. You need to know JchaJ,c stukk i /x/
4o staff your project!

Shows the relationships beﬁﬁ"eewﬁ"v%lanagers, team members and other people
inside and outside the company who will work on the project.

S .
[,Y:u:h ;:f_‘c";s M 1'\85Cmeh{: P'?h destvibes who will
OUTPUTS Y ,ong oy whc.yl\’ theyll do the work and
Staffing Management Plan use to kccp ‘Z:he {cafjth J:-Saihfj rewavd sys{;cm y%,”
moTivated.
Pescribes how you'll manage and control your resources _ it do
Every vole on the \’Y‘O\.)CC‘E needs to be defined—it has a title, has authority

Roles and Responsibilities do tevtain things, and is vesponsible for spetific deliverables

This is 3 ot like the
Lists each role on the project that needs to be filled / o9 chart for you

who’c. Company, except
that it only lists the
<Pecific people on the
Shows the reporting structure of the resources assigned to the project team Project

Project Organization Charts
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Hold on—how can organization charts
be both tools & techniques and outputs?

Some Pco?lc will bring in 3 ¢ |
You need two charts because manage or lead ya?ch of E::uﬁtz:\njc ;/‘I.ali:?: rf
: ure

you have two “organizations.”  the gro\)c)cf’s org chart shows that velationship
One organization is the whole even it it’s not pavt of the comyan\/l '
company—along with any - '
subcontractors or consultants you’ve

got access to for your project team. The

other organization is just the people who

are on the team. The team might have

people from different groups in your

company, and they need to know how

they interact. That’s why you create a

chart just for the team.

The Project Organization Chart Roles and Responsibilities show who’s
shows how your team members responsible for what.

relate with each other. It’s really common to see the roles and responsibilities for a

This might include people or relationships project written out as a RACI matrix, which is just a table

that may not necessarily show up on a that lists the role or people on the top; the specific activities,
company organization chart. If you’ve got work, or responsibilities down the side; and indicates the level of

a team built from multiple consultants and responsibility that each person or role has for each of the activities
subcontractors, this chart will be the only or responsibilities. (RACI stands for “Responsible, Accountable,
place where everyone is listed at once. Consult and Inform.”)

This tould also list voles, like
“Projcd: Manager,” “Creative

B Diveetor” or “Development @»agcv"

P People I/
| Mike Amy Brian CEO™

' Project
m Mike I Ema Management R ! I I

RACI Matrix

5 % Design (o} R (o} |

= & | Construction (o} (o} R [

Dev. Test es%? Testing C C R |
Team Team Team R =Responsible A =Accountable C = Consult | =Inform
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planning your staff

The staffing management plan

T .
he most important output of Human Resource

Everytlting you do with

Planning is the Staffin,
; g Management Plan. It our team—acquiri
tells you everything that you need in order to build ) chIrlng tllem’

your team, keep them motivated
them to resolve conflicts and get

i\_ cozamon way of showing the
w::;i .blcj;or when people will work o
—is To use a3 vesourte his{aogram.

This is rcallz important for
telling the functional managers

’tﬁgfvmingge c[evelo]oing them, and managing
ork done. tlnem—c[epencls on a gooJ
Staﬁing Management Plan.

n

|

cﬁacﬂ\/ who \/ou'“ need on your
feam, so they tan provide the
staff that you need to get
the job done.

The vesourte his{:og\ram
Lells you the type and |

number of vesourtes ﬁ

You need at any time.

You need to mak

e sure everyo
on the team has the skills Zc ":r
she needs to do the \)ob.

staffin Management Plan

( iiEetable > Resource Histogram

I s

[

Cpemerery  @owE

-

-

Number of Resources Needed

™

A i ol

Week

A veally important part of

human vesourte m&n&gtmtn{: is
kcqug Your team motivated,

and vewards tied to goals ave ~—
a great way to do that.

You'll need +o
F|an ou'E
how your team membcrsc ’:ﬁ{?')’
voll o‘c‘(: o«c Your Pro'cC{:
‘Func{:i | ) So
Ctional managers and other
P"'°Jf“‘£ managers will know i‘(:
{:hcy ve available for
other pro\)cd:&

~—//J/1

% Training Needs
Fach team member will be given one week as a ramp-up period, plus an
additional three days of training for any new technology on the project.
Mike will work with Amy and Brian to do a skills assessment for cach team
member to identify any other training requirements.

Recognition and Rewards
A reward system is in place to motivate the team. Each team member will
be given a project-end bonus of $1,000 if the project ships on time. If all
quality control standards are met, then each team member will be given an
additional $500. There is a discretionary bonus line item in the budget of

$2,500 to be used by Mike for additional motivation.

//—? Release Criteria
Fach team member will be

released from the project according to the
timetable, pending a review by Mike, Amy and Brian to verify that the
work has been completed. No team member will be released until his or her

deliverables are inspected and have passed all quality control procedures.
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Read the Staffing Management Plan on the facing page and answer these questions about the

pro

ExeRcis

—> Answers on page 450.

designers

1. How many designers, developers and testers are needed in week #7 of the project?

developers

2. Who is responsible for verifying that each team member has the skills appropriate to the project?

3. Rewards should always be tied to performance goals in order to motivate the team. What
performance goal has been set for the team, and what reward will each team member
receive if it's achieved?

testers

Q: I still don’t get the resource
histogram. Am | supposed to make this
myself, or does it come from somewhere?

A: You need to come up with the
histogram yourself when you put together
the staffing management plan. Since

you’re managing the project, you're the
only one who knows when each person is
needed on the project. Remember all of
the activities that you came up with, back
when you were building the schedule in the
Time Management chapter? Well, each of
those activities had resource requirements,
right? That means you know exactly what
resources you'll need at any time in your
project!.That's why the Project Management
Plan is an input to Human Resource
Planning—you need the schedule and the
activities in order to figure out the timetable.
The histogram is the easiest way to show
that information.

therejare no
Dumb Questions

Q: Is that RACI chart really necessary?

A: Yes, definitely! Sometimes people
split up responsibilities in ways that aren’t
immediately obvious just from people’s
titles or the names of their roles on the
project—that’s one of the big advantages of
a matrixed organization. RACI charts help
everyone figure out their assignments. Mike
might have Brian’s senior developers sit in
on Amy’s design meetings, even though they
don’t usually do that. He’d put that in the
RACI matrix to show everyone that’s now
part of their jobs for the project.

Q: Can the “halo effect” really affect
my projects?

A: The halo effect is something that
happens when you've got a team member
who's very good at a job—especially a
technical job, like computer programmer or
engineer. It's easy to forget that just because
someone is very good at one job, it doesn’t
mean he or she has the skills to do another,

equally hard job. This happens a lot with
functional managers: the top programmer
will often get promoted to a management
position... but if she doesn’t have
management or leadership skills, then the
company just lost their best programmer and
gained a lousy manager.

Q: Once | know what roles need to be
filled on my project, how do | actually get
the team on board?

A: That's what the next process is all
about! It's called Acquire Project Team, and
it's where you actually staff up your project.
Of course, you don't staff it up during the
planning phase. You have to wait until the
project work begins, which is why it's in the
Executing process group.

The hardest part about staffing up your
project is negotiating with the functional
managers. The best resources are the

ones that are in demand, which means your
negotiating skills will be very important when
it comes time to staff up your project team.
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gather the team

Get the team together

Your staffing management plan is in place, your project is ready to roll,
and now it’s time to begin the actual project work! You need your team,
and the way you bring them on board is the Acquire Project Team

process.

This is where you negotiate with functional managers for your project
team members. You need the right people for the project, and you've
done all the prep work to figure out who you need and when you need
them. So now it’s time to go get your team!

¥

-

Theve aren’t any
surprises here—if
you've staffed up
3 project team,
you've done all of
these 'f:hinas.

>
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B

“ecuting
process
group

Beware of the
halo effect!

. That’s when you
Wﬂtc}l 1t! put someone in
: a position they
can’t handle, just because
they’re good at another job.

‘.‘:E =] iy : 6\ T:al.(c a minute and
It g ,' ! think about why you
i/ F need eath of these
in\?u{:&
e
[
uﬁrw:ﬁ-;mu:c-m-:u-mln

Negotiation is the most important tool
in this process. There are resources that
you need for your project, but they don’t
report to you. So you need to negotiate
with the functional managers—and
maybe even other project managers—for
their time.

—

Virtual Teams arc when your team
members don’t all work in the same
location. This is really useful when you’re
relying on consultants and contractors for
outsourced work. Instead of meeting in
person, they’ll use phone, email, instant
messaging, and online collaboration tools
to work together.

Pre-Assignment is when you can
actually build the assignments into your
staffing management plan. Sometimes you
have resources who are guaranteed to you
when you start the project, so you don’t
need to negotiate for them.

Acquisition mcans going outside
of your company to contractors and
consultants to staff up your team.

)

Don't be thrown b
Y the word “acauisition”—
_’c_vcn though this is Lhe Az:quirc Pr‘;l;':;i‘”
€am protess, this particular {cchniquc only
reters o atquiring resourtes from outside.
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(
—

Hey Brian! Don't forget about the
two developers I need for the
racing simulator level. We talked
about this a few weeks ago, right?

Mike needs to negotiate

or vresourcies...

Outiuts

human resource management

)

Yeah, I remember. You
can take Joe and Sue,

who are freed up right
now.

...but the negotiation isn't 90ing so well

Hold on! Weren't those guys the ones
who kept coming in late on all their deadlines
in our last project? I need top performers.

How about if I give you Sue, but
T also send along a more senior
engineer to help mentor her?

That doesn't sound like such 3 great
compromise. What's Mike going to do?
What would jg\:_do?

Resource Availability tells
the company exactly when the team

S

mbev for a few
and then 393in
ek \ater, make sure the

ility vefleets his!

members will be available once
they’re done.

|£ \Iou need 3 {’,ca"\ .mc
weeks at the beginning,
for another we
cesourte availab

Resource
Availability

—

Update the Staffing

Staffing

\
X

Assignments

Staffing Assignments
are the whole point of the
process! They’re what you
get when you secure a team
member and assign him or
her to a specific role on the
project.

Management Plan. During
Human Resource Planning, you might
not have all the information. You
might discover a better team structure,
or find out that certain resources
simply aren’t available. Keep the plan

Staffing Management up to date with this new information.

Plan (updates)

you are here » 429
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Human Resourcecross

Take some time to sit back and give your right brain something to do. It’s
your standard crossword, all of the solution words are from this chapter.

i
AlEEEEEENE " |

AlEEENANE

ANEEEEEE B

AEEEEEEEEEN
AEEEEEE B

Answers on page 451.

ANEEEEE SEEEEEE

Across

3. This is a great tool for communicating roles

and responsibilities

5. Chart in the staaffing management plan that

tells you the type and humber of resources you

need

7. Human Resource Planning is part of the
process group

10. This kind of chart tells you how team

members relate to each other

11. A great way to motivate your team

12. The Organization Chart

shows only the people assigned to your team,

including consultants and subcontractors

13. You use teams when your team

members don't all work in the same location

14. The most important tool in Acquire Project

Team

AlEEEEEEEEN

Down

1. What you provide for a resource in order to

ensure they have the skills necessary to do the

project

2. The effect causes people with

technical expertise to be put in positions for

which they're unqualified

4. Acquire Project Team and Develop Project

Team are part of the process

group

6. availability is an output that

describes when each team member will be

available

8. The Human Resource Management process in

the Monitoring & Controlling process group is
Project Team

9. The main output of Acquire Project Team is

assignments



human resource management

Cubicle conversation L oo like Mike's egobiation

went well in the end! So now

/\ he's 50{: his team... but can he
get them motivated?

I'm starting to get a little
concerned with the pace of our
design work. Is everything okay?

Amy: [ haven’t noticed anything. What’s up?

d
‘ﬂ'q Mike: Well, maybe it’s nothing, but a couple of the design team
members have been missing some deadlines. Nothing major, but it’s
" starting to concern me.

Amy: Well, okay. I can keep an eye on them.

Mike: That’s not all. One of them hasn’t been replying to emails at all,
and another scheduled a vacation right in the middle of a huge deadline
week. I think we may have a real motivation problem.

Amy: You're right, that sounds pretty bad. What can I do about it?
Mike: Well, I built a discretionary bonus budget into the plan.

Amy: Right, that $2,500. But should we really be talking about giving
bonuses? I thought these were underperformers. Shouldn’t we only
reward good behavior?

Mike: Well, right, but if we tie the bonus to meeting an aggressive
deadline or high quality standards, it might help get them energized
again.

Amy: We can give it a shot, but I'm skeptical.

- @QA\N
Tawew

Do you think Mike’s idea will work? Why is it a good idea to make the bonus contingent on
meeting specific goals? Can this plan backfire?
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manage and mofivate

Pevelop your project team

Executing
. . . . process
The Develop Project Team process is the most important one in Human group

Resource Planning, It’s the one where you make sure your team is motivated
and well-managed—and those are some of the most important things that
project managers do! You do it throughout the entire Executing phase of the
project, because you need to keep your team moving towards the goal.

Geneval Management Skills is one
of the +ools £ Jccchniques for this

@ Get the team involved in planni —th '
move *(:hcy Leel like {;hc‘/’r‘; i:n;:?\frolc EML‘Z:SI'&M e e e
the better they feel about the vo'c)d:’ e what s vapy et sill
project! are what you vely on £o keep Your
team wo\rkins.
This makes ik more \Z

thallengin

Motivation

One of your most important jobs as project
manager is keeping the team motivated and
constantly monitoring them to make sure they
stay motivated.

A really effective way to motivate your team 1s to
set up a reward system. But make sure that they
understand exactly what they’re being rewarded
for—and it MUST be fair, or it could backfire!

Training is another great way to keep a team
motivated. When people feel that they’re
growing professionally, they stay more involved
and get more excited by their work.

9 to sJ(,a‘f on to?

of the Leam and make sure

Tre worl 1 aetting dore Managewent

% When the project is being planned, you’re
directing everything—but by the time it’s
he project manager is more of a

coach and a facilitator.

|:| That’s why it’s really important for a project
manager to have “soft skills”—you need to
really understand what makes your team
members tick, and help with their problems.

|:| A really good way to make sure that your
project team sticks together is to establish

ground rules for your project, which set a
/5 standard for how everyone works together.
This is one of the tools ¢ Lethniques
‘co\r Dcvcloy P\ro\')ccjc Team.

You Jevelo]o your project team l)y lcee]aing them motivateJ,

and you do this all the way tllrougll your entire project.
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human resource management

Pevelop the team with your management skills

How do you keep your team motivated and up and running? With the Pv-och: Team ave the

tools and techniques for Develop Project Team, that’s how. When
you’re working with your team, you need to be a leader. That means
setting the rules for how people interact with each other, making sure
they have the skills they need, setting up a good working environment,

and keeping them motivated.

XA

Staffing
Assignments

The inputs to Develop

ou‘l:?u{:s You Jus{: ereated.

\

Resource Staffing Management
Availability Plan (updates)

Inputs
Tol
Recognition and

rewards arc the best way

to keep your team motivated!
[t's also a good way to
V"O'Eiva'{:c YO!AY ‘tcam! PCOPIC

alwa\[s want {o feel like
DisLuSSiV\S 5\round Jchcy re 3roWin5 Frmccssiona“y.

vules with the
Leam tan be \rca”\/ Ground rules help you

valuable, because it prevent problems between 4‘—)-
helps everyone see team member§, and let. you
what's imyor{an{‘, to establish working conditions

theiv teammates! that everyone on the team

can live with.

Team-building activities
are important throughout your
entire project. You're responsible
for keeping the team together!

Training is a really important part
of developing your team. If you’ve
got a team member who doesn’t
have the skills to do the job, you
need to get them trained... and it’s
up to you to plan enough of the
project’s time and budget to make
sure it happens! \
For example, Yyou m‘?’ht ha‘-llc 1\:“ i,cam
wheve everyone always emails the

when they take a day off.

Co-location is the opposite
of virtual teams. When you have
all of your team located in the
same room, you can increase
communication and help them
build a sense of community:.
Sometimes that room is called a
war room.

- @RA\N
vawWwWEWw

These tools and techniques do a lot to help you manage your team. But do they really
establish you as a leader? What's the difference between management and leadership?
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leadership and power

Lead the team with your managewment skills

You've seen tools and techniques that help you set up a great environment
for your team to succeed, but you need more than that to get
them through a tough project. You need leadership skills,
those “soft skills” you use to influence your team and keep
them directed toward the project’s goals.

Wait a second! How can a
multiple-choice test quiz me
on my leadership skills?

You use leadership skills

throughou{: the entive \WO:)CLTH You’re right, it can’t. What the PMP® exam can quiz you
But H\C‘I," most im‘?or’tan{i n on is your knowledge of leadership skills. There’s been a lot of
Develop Pro)cd: Team because research on how people wield power in companies. The PMP
that's where Yyou lead Yyour exam concentrates on research done by two social psychology
feam through their work. researchers named French and Raven who came up with five

different kinds of power that people use to influence others.

The five kinds of power

When You work in @ matrixed

There are five kinds of power that a projeet-manager typically uses st "
on a project. The first is called which is what :Vganz? S'O"’ You don't have divect
you use when you assign work to someone who reports to you. eports’ So you'll need to use the other

kinds of power to influence Your team.

Reward power is what you have when you Expert power mcans that the team
can award a bonus or another kind of reward in Making everyone tompete  YESPECLS you for your expertise in a
order to motivate tea embers. Always mak for one single veward specific area, and gives you credibility
sure that rewards ar%}iou on’t want isn't faiv—it’s a(,-{:ua”\/ because of that. Think about it: a

to single out one person who is eligible for a dc»\o{:iva-{:ins to force team of programmers is more likely
reward without giving others a chance at it! And ~ people to tompete for to respect you and do what you ask
rewards work best when they’re tied to specific an arbi{:\rar\/ prize. them to do if they know that you’re an
goals or project priorities. accomplished software engineer!

Everyone on the team
will get an extra $500 bonus
if we meet all of the quality
standards in the spec!

I spent a few years
leading a game design team,
and T got the best results when
we held joint design meetings
with the programmers.

P

RCWaV‘d ahd ex CV“E Fowcy-

ave the most effective /7

kinds O‘F Powcr {:ha-‘: a
FVOJCC‘E mandger Lan use
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Referent power mecans you're standing in for
someone who has more position or power in the
company. You’ll usually use this if you’ve been given
specific power or authority by the CEO or another
senior manager. But sometimes a project manager
will have a close—but unofficial—relationship with
that person, and will still be able to wield

referent power.

This might get the job done,
but {')\3 team tould start to

vesent You i‘(: You abuse it
‘ !-I!‘ Q
iy o)

to finish this job.

R
.,

Legitimate Power

Expert Power

Referent Power

Punishment Power

/ The CEO's really counting on
us... and he put me in charge
of this project, so I need you

+ WHAT'S MY PURPQASE
> )

Match each form of power to the scenario where it’s being used.

“We're not meeting our quality standards, and until
we do we're going to have to work weekends.”

Reward Power A project manager sets up an “"Accelade Wall” and posts
awards Yor team members Whe come in ahead of schedule.

Everyone always does what Shelly says because a
senior director assigned her personally.

A functional manager assigns a tester to work on
the project manager’s team.

The programmiers always listen to the team lead
because he’s a really good software architect.

human management

Punishment power is cxactly what it

sounds like—you correct a team member for

poor behavior. Always remember to do

this one-on-one and in private! Punishing
someone in front of peers or superiors is extremely
embarrassing, and will be really counterproductive.

Look, Joe, I know you're
trying your best, but if you
can't meet the delivery

deadline, I'm going to have to
take you of f the team.

Could You imagine if
Someone said that ) You

in tront of Your boss?

+

— Answers on page 450.
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motivation theories

This S‘{:wﬁ: is all par{: O‘F Rc{,ogni‘[:ion
and Rewards—one of the tools and

Motivate your team

{cchnialucs for Dcvclop ProJct{ Team.

. y
O

No matter how good your “soft skills” are, if your team has a lousy work
environment they’re going to have a hard time getting the project done. Luckily,
there’s been more research over the years to figure out exactly what makes

for a good working environment. For the PMP exam, you’ll be expected to be

familiar with the most popular theories of motivation and organization.

You might see this in a question about “Maslow’s

-{:hco\r\/", or it might show on the exam as

—

Maslow’s hierarchy of needs says that people
have needs, and until the lower ones are satisfied they
won’t even begin to think about the higher ones.

Maslow says You ean't
athieve the higher needs
until )'ou'vc Lom‘Fo\r":ch

with the lower ones.

.

...‘/ou need to ‘(:CC|
safe and aceepted
before you tan
make a higher

tontribution

Esteem
and Self-
Actualization
(fulfilling your

full potential, and
making a contribution)

Acceptance on the team
Security—safety and job security
Physiological (like food and warmth)

McGregor’s Theory X and Theory Y

“Hicvra\rchy of Needs” or “Maslow’s Hicrarchy".

“aiene factor” is something like
i‘ ?a\\ﬁhcck or s{:a{:us—-sku“ {h#‘,b
eople need in order to do the b
|€ people don't have this s{uﬁf, it's
veally havd 4o motivate them!

Herzberg’s Motivation-|

Sure, you love being a project manager. But would
you do the job if you weren’t getting a paycheck? Of
course not!

What Herzberg figured out was that you need
things like good working conditions,

a satisfying personal life, and

good relations with your boss

and coworkers—stuff he called
“hygiene factors.” Until you

have them, you don’t really care

about “motivation factors” like

achievement, recognition, personal

growth, or career advancement.

Herzberg says fhat people need

£ out
£ufF they normally expee
t?:cas ':b—-\ikc\l\\o{: t,o(:&c—-bc(:orc

you Lgn 5c+, them motivated about

athievement and personal growth.

McGregor tells us that there are two kinds of A Theory X manager will micromanaae £h
managers: ones who assume that everyone on team, looking over everyone's Shouldceca” e
the team is selfish and unmotivated, and ones the time and making them feel like th
who trust their team to do a good job. He calls  aren't trusted. ¢ they

the kind of manager who distrusts the team a
“Theory X manager, and the kind who trusts
them a “Theory Y” manager. You could get
exam questions where the answer could
be “Theory X” or “Theory Y”—or both!

436 Chapter 9

[£'s muth better—and easier—to
be a Theory Y manager. £ you
trust the team to do their \')obs,

H\c\/ won't let Yyou down!



Two move theories hat might ?char on
Jc\:: PMP exam—although they've not
S ncar\y as tommon as the others.

Expectancy Theory says that you need to give
people an expectation of a reward in order to motivate
them—-but this only works if that award is achievable.
If everyone knows the award is either worthless or
impossible to achieve, it will actually demotivate them!

N

ExerciSe

1.

human management

McLelland’s Achievement Theory says that
people need achievement, power, and affiliation to
be motivated. Achievement is when someone performs
well and is recognized for it. Power means he or she has a
lot of control or influence in the company. And someone
feels a strong sense of affiliation from being a part of

a working team and having good relationships with
coworkers.

Each of the following scenarios demonstrates one of the motivational theories at work.
Write down which theory each scenario describes.

Bob is a programmer on the team, but he doesn’t
really feel like he’s “one of the guys.” He doesn't
really have a lot of control over the work he’s
assigned. Recently, Bob put in a long weekend to
get his work done, but nobody really seemed to
take notice.

. There was a break-in in the office, and now people

are really jittery. Plus, the heating system has been
broken for weeks, and it's freezing! No wonder
nobody’s getting any work done.

. Eric’s a functional manager, but his team seems

to move really slowly. It turns out that everyone
who reports to him has to hand him their work
first, before they can give it to anyone else. He
goes through it line by line, which sometimes
takes hours! He doesn't trust his team to release
anything he hasn’t seen.

4. Joe's a functional manager, and his team is very
efficient. He spot-checks their work, but for the
most part he sets realistic performance goals and
trusts them to meet it—he only pulls people aside if
he finds that there’s a specific problem that has to
be corrected.

5. A project manager is having a lot of trouble
motivating the team. He tries setting up rewards
and a good working environment. But the team
remains difficult to motivate—mostly because their
paychecks all bounced last week, and everyone is
angry at the CEO because they didn’t get bonuses..

—> Answers on page 452.
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assessing performance

V)
How’s the team doing? '
N w doing? Yo | reed to ke track o how vl
, is .
. ere’s only one output of Develop Project the team h af" °§mln3: because when
eam, and it’s the Team Performance 900d baseline €:° lems )’ou’” have a
Compare against.

Assessmen.t. Developing the project team
means working with them to keep everyone

motivated, and trainin, 1
tivat g them to impro
their skills. e

Cows Gone Wild \'}

The project manager should look Team Performance Assessment

a3t how the team's skill set has
-7

improved, and make sure it's
dotumented heve.

Competencies / Skills improvements
Developers: attended three-day training course on new vector graphics

coding techniques. Designers: brought in industrial design professor
from Ivy College to hold seminar on design techniques.

Has +he team pecformante improved?
Ave the motivational techniques
working? [£ so, that goes heve!

Team Performance
There’s been a marked improvement in team cohesion, and it's resulted

in a lower defect rate. We've awarded 50% of our $2,500 bonus budget.

You tan measure h
ow motivated
and happy the team is by keeping

an eye on the turnover rate.

Turnover Rate
Two designers and one developer have left the team, which is an

improvement from CGW IIL.

QBUI.I.ET POINTS: AIMING FOR THE EXAM

m  Project managers i
gers use their general management skills ™  Project managers should be familiar with mod
odern

(“soft skills”) to motivate and lead the team. theories of motivation and
m  Inamatrixed organizati i management.
have Iegitimategsgx::litct he project manager doesn't @ McGregor’s Theories X and Y state that
directly report to th , because the team doesn't Theory X managers who don’ at there are poor
port to the project manager. qo0d Theory Y manag 0 oI:ttrust their teams, and
w  The most effecti ers who do.
where the prgjcetlc;/ten:::\rzzgrf s?gtwer are reward power, m  Maslow’s Hierarchy of Needs is the the
recognition for the tearm, and ei:é)r:e;ﬁisr a:;si(:h sa¥s that people can't achieve “self-actua(?i;yat;e:” (full
means the t ’ : ) potential) or esteem (feeli : ,
eam respects the project manager’s lower needs like safe(t;/a j::jgs%%?ﬁit?/n:rémn? otrt an) unfl
et.

technical expertise.

= Referent power means i m Herzberg’s Theory says that it's diffi i
being a proxy for or frﬂigm?ﬁ es(t,?:ég: mels from people unless hygiene factors |ikedleff :oC:)l/tctlwoer:kog\rllilju'a b
legitimate power. e else who has security are already in place. ko

m Punishment power i . = Expectancy Theory holds th
The prject mzn\;ver is rt]he least effectl\{e form of power. to rewards that arert)i’ed to o:}t p:ﬁople only respond
1he e ger should never punish a team realistic cha i to goals they feel they have a

er in front of peers or managers! nce of achieving.
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human management

Cubicle conversation

We've got a problem, Mike. My team
needs the 3-D model designs and

texture maps from the design team, but
we're not getting them.

Amy: Look, we’ve been over this, Brian. My team is working on level
design, and that’s the priority right now

Brian: Mike, is that true?

Mike: I checked the schedule, and all three of those things are part of the
current activity. It’s not really clear which one of them is the priority.

Brian: Look, my team will be halted if we don’t get those models
and textures.

Amy: Come on, Brian. You guys have a whole bunch of unit tests that you
can write, and I know you’re a week behind on code reviews. Can’t you
just work on those in the meantime?

Brian: My team’s been reviewing code for two weeks now. They need
a break!

Amy: Aha! So it’s not really that you’re going to fall behind if you don’t
get the textures immediately.

Brian: Well, no, but I'll be dealing with a team that has motivation
problems. And I’'m the one who has to clean up that mess!

Mike: OK, hold on, guys. Let’s see if we can work this out.

Amy: I don’t see what there is to work out. He’s being unreasonable.

- @QA\N
Tawew

It looks like Brian and Amy are having a serious conflict, and it could have a big impact on the
project if Mike doesn’t get it under control! What usually causes conflicts in projects, and what
can the project manager do about it when those conflicts happen?
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solving problems

Managing your feam means solving problems

Wouldn’t it be great if your team members never had any conflicts? Well,

This is a
[\ Moni‘[;orihg and

Monitoring Con‘bro"ing

we all know that conflicts are a fact of life in any project. A good project & Controlling protess—wheve
manager knows h’ow to handle conflicts so .they don’t delay or c'iamage the process group you de al with
project. And that’s what the Manage Project Team process is about. thanges.

You alveady know what these 'm?u‘{:s
ave, and what they've for.
we'll see these in the

‘ next chapter/ They

Inouts =] G b e Work Performance  tell You if the PV‘oJc(.{:’s
Information deviated from the Plan.
L Conflict management is the Performance appraisals

This comes from Divect
and Manage Exetution,
and tells you how the

work’s been done.

Performance
Reports

most important tool in Manage means looking at each person’s
Project Team, because it’s where work and assessing his or her
a you resolve conflicts between people. performance.

A lot of Prc;)cd: managers use a

Issue logs are really useful for 360 de gree” veview, in which they

keeping track of any issue, problem
ping y 1ssue, p assess someone’s Fc\r\cormam‘,c by

or conflict that happens throughout gettin 9 feedback from o
the project. As each issue is resolved, That berson works with eryone
with.

write down the resolution. Outputs

B rpen your penci
You should have a really good feel for what the outputs

are from any process in the Monitoring & Controlling
process group. Write them in here.

—> Answers on page 451.
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human resource management

Conflict management up close

It’s probably no surprise that over half of conflicts come from priorities, schedules
and people. That’s why so many of the processes you’re learning about are
focused on preventing conflicts. Ground rules, good planning practices, and
pretty much anything that has to do with communication are all there to prevent
the most common reasons that conflicts happen.

Sowe of the common reasons that conflicts happen

Resources are scarce—that’s why you have to negotiate for These three fl’lihgs are
them. Have you ever been in a situation where there’s a “good” the souree of 50% of all
conference room, or top-performing team member, or even that eonf ’ic'l:s/ B

photocopy machine that always seems to be in use? Well, that’s a
scarce resource. No wonder resources cause so many conflicts.

Priorities mean one project or person is more important

than another, and gets more budget, resources, time, prestige Over llal{ 0{ all

or other perks. If the company’s priorities aren’t crystal clear, {l. t c[
then conflicts are definitely going to happen. conzlcts are cause

]oy resources, Priorities
Schedules dccide who gets what, when. Have you ever

had a client, sponsor or stakeholder get upset because your anJ schec[ules.

project won’t come in as early as he or she wanted it to?
Then you’ve had a conflict over schedules.

‘/.Somc move sourtes of Lon(:lit \

Personalities arc always Cost disagrcements scem to Technical opinions arc
clashing. Sometimes two come up a lot, especially where definitely a reason that conflicts
people just don’t get along, contracts are involved. Even happen, because it’s really hard
and you’re going to have to when the price is agreed upon to get an expert to change his
find a way to make them work up front, buyer’s remorse will mind... so when two of them
together in order to get your set in, and it will lead to issues. disagree, watch out!

project done.

@RA\N
TOWEWR

What's the best way to deal with a conflict between two people on your project team?
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keeping everyone together

How to resolve a conflict

When you’re managing a project, you depend on people to get
the work done. But when they have any sort of conflict, your
project can grind to a halt... and you’re the one who has to

face the music when it causes delays and costs money! Since Tll l) t t l
you’re on the hook when a conflict threatens your project, € bes Way 0 resoive a
you’re the one who has to resolve it. Luckily, there are . .

some techniques for getting your conflicts resolved. COﬂ{llCt 15 to &{ront tlle

groblemz do your research,
figure out what's hehind it,
and fix the root cause.

Confronting—or problem-solving—is the
most effective way to resolve a conflict.
When you confront the source of the conflict head-on
and work with everyone to find a solution that actually
fixes the reason that conflicts happen, then the problem

1s most likely to go away and never come back! The ik Lhing you do whenever Yoo /> \

fate a problem is do zow vesearth
and gather all the intormation so you

Okay, let's
see if we can get o
the bottom of this.

tan make an informed detision.

Compromise sounds good, doesn’t it?
But hold on a second—when two people
compromise, it means that each person gives

Look, each of you is going to

up something. That’s why a lot of people call have to give up something if \
a compromise a “lose-lose” solution. we want to get back on track. Yoo
v
h
zﬁa:u'sd o:'l‘?y icl\ways tey to Confroné: the problem xcirs{:—\/ou ’
. orge a tompromise atter vou’ ;
Possible way 4o solve the vea| problem. Yo tried ey
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play down the problem and make it seem like it’s not so

bad. It’s a temporary solution, but sometimes you need

to do it to keep tempers from flaring and give people X
some space to step back and really figure out what’s

going on. A

Come on, guys. I know
this seems like the end of
the world, but it's really
not such a big deal.

Smoothing is what you’re doing when you try to F 0
ol O
i

. . I'min charge here, and
Forcing means putting your foot down and o ©O . m ge nere,

. . . T've made my decision...
making a decision. One person wins, one A and vou're iust aonna have
person loses, and that’s the end of that. 3 Y Justg

to live with it.

You should \rca”y fry
avoid Fon‘.ing and
withdrawal if You an.

You guys are being

Withdrawal doesn’t do much good for anyone. totally unreasonable, and Qo»
It’s when one person gets so frustrated, angry we're just not going to talk 9
or disgusted that they just walk away from the about it anymore. p
argument. It’s almost always counterproductive. ?"""“
If someone withdraws from a problem before it’s ﬁ
resolved, it won’t go away—and your project will
suffer. Who's veally being

unveasonable here?
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confront the problem

But confronting sounds
like a bad thing! Shouldn't
T avoid confrontation?

“CO"'FW"{:ih " is ano
saying “Pv'ol?'cm—so,vih;: Xi)’ of
ime two People have 3 confliet
No! Confrontation is just another Z:z "‘h“i }L»o step back and Figw’e
name for problem-solving, because the ;:’ni ,:mac;c_:allz Causing
you solve a problem by confronting it head-on,  «, onfront” ; {; b a‘fcs How You
doing your research, and fixing whatever is ixing the Mh; Y Tinding and

causing it. If you always remember to: C"")’ing issue/

@ §0niront the Prola@'é/

It will really help you through a bunch of
questions on the exam!
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Take a look at each of these attempts to resolve a conflict and figure out which conflict
resolution technique is being used.

1. “I don’t really have time for this—let’s just do it your way and forget | ever brought up the problem.”

2. “Look Sue, Joe’s already filled me in on your issue. I've considered his position, and I've decided that
he’s right, so | don’t need to hear anymore about it.”

4. “Joe, you've got a solid case, but Sue really brings up some good points. If you just make two little
concessions, and Sue gives up one of her points, we'll all be good.”

5. “You guys are almost entirely in agreement—you just differ on one little point! I'll bet we'll be laughing
about this next week.”

7. “ know this problem seems really big, but I'll bet if we take a long, hard look at it, we can figure out how
to fix it permanently.”

—> Answers on page 453.

you are here »
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no dumb

there are no °
b Questions

Dum

Q,: How do I know what form of power to use?

A: You should always try to use expert power or reward power if
you can. Expert power is effective because people naturally follow
leadership from someone who they respect. And reward power is
also good because rewards help people motivate themselves.

When you use referent power, you're really riding someone else’s
coattails—people will often resent it because it can feel like you're
wielding power that isn’t really yours. And when you use punishment,
you have to be very careful because it can be highly demotivating to
the team. When you use it, always be careful not to punish someone
in front of the team or other managers in your company. That can

be embarrassing for them, and just makes you look vindictive.
Remember, you goal is to get your project back on track, not to put
someone in his or her place!

Q,: It sounds like compromise is a bad thing. But I've always
been told that when people are fighting, | should always look for
a middle ground!

A: Yes, as little kids a lot of us were told that we should always
look for a compromise. And that probably is the right thing to do on
the playground. But when you're managing a project, you're judged
by the success of your final product, not by how happy your team is.
When you forge a compromise instead of really figuring out what's
causing the problem, you're usually taking the easy way out.

QBUI.I.ET POINTS: AIMING FOR THE EXAM

m  50% of project problems and conflicts are caused by
resources, schedules and priorities.

m The best way to solve a problem is to confront it, which
means doing your research, figuring out what's causing
the problem, and fixing it.

m Don't be fooled by questions that make it sound like
“confronting” is a bad thing. Confronting is just
another word for problem-solving.

m  Smoothing is minimizing the problem, and it can help
cool people off while you figure out how to solve it.

Q,: | was looking through the PMBOK® Guide, but | couldn’t
find anything about conflict resolution, motivational theories, or
different kinds of power. Do | really need to know this stuff?

A: Yes, you do! The PMP exam is there to make sure you're
familiar with the state of the art in project management, not how
much of the PMBOK® Guide you can memorize. Remember, the
PMBOK® Guide is the Guide to the Project Management Body of
Knowledge. It's not a complete reference for all project management
information; in a lot of cases, it tells you what kind of information you
need to know. In other words, the PMBOK® Guide is a reference,
not a training manual! It's up to you to educate yourself. What you
see in this chapter is an overview of the most widely held theories
on organizational theory, motivation, conflict resolutions and
organizational influence.

Try to avoid using punisltment.
When you do have to Pl[ﬂiSll
someone, make sure to do it in
]orivate, and not in front of

—
peers or other managers.

= You should only compromise if you can’t confront the
problem.

m Forcing means making a decision without considering
the facts. It's a really ineffective way to solve problems.

m  Withdrawal happens when someone gives up and
walks away from the problem, usually because they're
frustrated or disgusted. If you see a team member doing
this, it's a warning sign that something’s wrong.
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The Cows Gone Wild IV team ROCKS!

The odds were against Mike—he had to fight for a whole new
team, keep them motivated, and solve some pretty serious
problems. But he followed his plan, got a great team together,
kept them on track, and got the product out the door!

é\ Mike made sure
everyone had a great .f)
working environment... N
_he set up vewards \)
] Ehat kept the tear '
mo{\‘la‘{'xd-"\f

..there were eonfliets and

arguments, but he confi ted
each of them and 9ot {::: :

Project back on track...
[ il =
WL H e
o COWY OF S
Vle mom |

..and the team built

ﬁ ‘{‘,\'\C bcs{: Cows 697‘5 m’j EM
Wild game ever!

Fd

Phew! That was a
whole lot of work, but

we got a great product
out the door.
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Question Clinie: The “Have-A-Meeting” Question

There are a whole lot of questions on the exam that
give you a situation where there's a conflict, an issue, or even
a crisis, and ask you what to do first. The trick is that in all of these cases, one
of the options is to have a meeting. Sounds odd, right? But this is actually really
important for a project manager to know! That's because you need to gather
information from other people before you make a decision.

[£'s not always team members who
have conflicts. You tould have av.\
unhappy tlient who has 3 t,omylam‘{:

9
about you or your Leam members... right? Well, maybe not.

Sounds like these guys
are vight, and the

other pevson is wrong,..

d Don't be fooled—even fhough
4 this asks about confliet, that
j i doesn't mean it's asking You

for a comclic‘:{: vesolution

and that client tould be vight.
‘Ecchnic\ug_

77 _

198 Threp ‘eople on your project team are hat\tl:ng cton:::ecstso :i)c;t
ioriti team member wants to do the activi

P e tw sen tto-h‘—ollow the schedule'that

hile two senior members wan . . _

;:ietr\,av; originally put together. What's the first step in resolving

>

e Gonfict?)

Never push off Your management
vesponsibilities on the team.

A. Tell everyone to work out the problem among themselves.

B. Tell the junior member that you should always follow the
schedule. |

C. Tellthem to keep to the original schedule

Meet with all three people and get all the information
X

That's not true! What if the
sthedule has a problem and n

Changc tontrol? The junior team
member could be righi.

You shouldn't make a
unilateval detision without
undevrstanding the conflict.

Remember how you always look at the
impact of a change before you decide
whether or not to make it? Well, this is
the same ideal You always want to look at
all the facts before you make a move.

This is the vight a
Get all the Laets ::E::e

)'ou makc an\/ move.
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Fill in the blanks to come up with your own “Have-A-Meeting” question!

You're managing , When

(&escti?ﬁen of 1 Project )
come to you with a disagreement about

(fwo Teotle with a contlict)
. One team member

(setrce @? disageemen{;)
, while the other says

S . 1 oo P ..
(one 7dea abolf how fo Tesolve if) (a diferent 7dea abolf how fo Solve 1)

What's the first thing that you do?

A. . .,
(make a unjfafera] decision)
B. B
(side with one Persen)
C. )
(side with the ofher persen)
D.

(have a meefing)

Here’s an additional “Have-A-Meeting” exercise to help get you used to this kind of question.
How many different ways can you say “Have a meeting"? Fill in a few more.

Gather information from everyone involved (K/

Talk to the people involved directly

Make sure you know everything you need
about the situation

Don’'t make a move until you've got all the
information

Join the ead first P community at http://www.headfirstlabs.com/PMP
You can add your Yead Libg angwer, and see what ead Libs other project managers came up with!
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exercise solutions

Read the staffing management plan on the facing page and answer these questions about the
v project.
RciSe . . .

1. How many designers, developers and testers are needed in week #7 of the project?

doLution ™ 6. 9. &

designers developers testers

2. Who is responsible for verifying that each team member has the skills appropriate to the project?

3. Rewards should always be tied to performance goals in order to motivate the team. What
performance goal has been set for the team, and what reward will each team member
receive if it's achieved?

. Each team. member will receive 91,000, if the schedule.is met, and $500 wore

w ©F +

* WHAT'S MY PLURPASE
= *

Match each form of power to the scenario where it’s being used.

Legitimate Power “Were not meeting our quality standards, and until
we do we're going to have to work weekends.”

Reward Power A project manager sets up an “"Accelade Wall” and posts
awards Yor team members who come in ahead of schedule.

Expert Power Everyone always does what Shelly says because a
senior director assigned her persenally.

Referent Power A functional manager assigns a tester to work on
the project manager’s team.

Punishment Power The programmers always listen to the team lead
because he’s a really good software architect.
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%2 Human Resourcecross Solution
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N
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e o m [x o

8

Outguts
& - B

— aadharpen your pencil *
\ . You should have a really good feel for what the outputs
" s'!]lll.ltlﬂﬂ are from any process in the Monitoring & Controlling

process group. Write them in here.

Requested changes Updates to the organizational

451



exercise solutions

Each of the following scenarios demonstrates one of the motivational theories at work.

. Write down which theory each scenario describes.

2eRciSe
oLution

1. Bob is a programmer on the team, but he doesn’t 4. Joe’s a functional manager, and his team is very

really feel like he’s “one of the guys.” He doesn't
really have a lot of control over the work he’s
assigned. Recently, Bob put in a long weekend to
get his work done, but nobody really seemed to
take notice.

. There was a break-in in the office, and now people
are really jittery. Plus, the heating system has been
broken for weeks, and it's freezing! No wonder
nobody’s getting any work done.

. Eric’s a functional manager, but his team seems
to move really slowly. It turns out that everyone
who reports to him has to hand him their work
first, before they can give it to anyone else. He
goes through it line by line, which sometimes
takes hours! He doesn't trust his team to release
anything he hasn’t seen.

efficient. He spot-checks their work, but for the
most part he sets realistic performance goals and
trusts them to meet them—nhe only pulls people
aside if he finds that there’s a specific problem that
has to be corrected.

5. A project manager is having a lot of trouble

motivating the team. He tries setting up rewards
and a good working environment. But the team
remains difficult to motivate—mostly because their
paychecks all bounced last week, and everyone is
angry at the CEO because they didn’t get bonuses.

Herzberg’s Motivation-Hygiene Theory
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Take a look at each of these attempts to resolve a conflict and figure out which conflict
resolution technique is being used.

L4
2eRciSe
oLut\on
1. “I don’t really have time for this—let’s just do it your way and forget | ever brought up the problem.”

Withdrawal

2. “Look Sue, Joe’s already filled me in on your issue. I've considered his position, and I've decided that
he’s right, so | don’t need to hear any more about it.”

Forcing

4. “Joe, you've got a solid case, but Sue really brings up some good points. If you just make two little
concessions, and Sue gives up one of her points, we'll all be good.”

Compromise

5. “You guys are almost entirely in agreement—you just differ on one little point! I'll bet we'll be laughing
about this next week.”

6. “I don't really have time to deal with this right now. Just figure it out and get back to me.”

Withdrawal

7. “ know this problem seems really big, but I'll bet if we take a long, hard look at it, we can figure out how
to fix it permanently.”
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exam

Exam Questions

1. ARACI Matrix is one way to show roles and responsibilities on your project. What does
RACI stand for?

A. Responsible, Approve, Consult, [dentify

B. Responsible, Accountable, Consult, Inform

C. Retain, Approve, Confirm, Inform

D. Responsible, Accountable, Confirm, Inform

2. Everybody does what Tom says because he and president of the company are golfing
buddies. What kind of power does he hold over the team?

A. Legitimate
B. Reward

C. Punishment
D. Referent

3. What'’s the most effective approach to conflict resolution?

A.  Smoothing

B. Confronting

C. Compromise

D. Withdrawal
4, Two of your team members are having a disagreement over which technical solution to
use. What’s the first thing that you should do in this situation?

A.  Consult the technical documents

B. Tell the team members to work out the problem themselves

C. Ask the team members to write up a change request

D. Meet with the team members and figure out what’s causing the disagreement
5. Joe is a project manager on a large software project. Very late in his project, the
customer asked for a huge change and wouldn’t give him any more time to complete the
project. At a weekly status meeting, the client demanded that the project be finished on
time. Joe told the client that he wasn’t going to do any more status meetings until the

client was ready to be reasonable about the situation. Which conflict resolution technique
was he using?

A. Forcing
B. Compromise
C. Withdrawal

D. Confronting
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— Exam Questions

6. You’ve just completed your resource histogram. What process are you in?

A. Acquire Project Team
B. Develop Project Team
C. Human Resource Planning
D. Manage Project Team

7. Which of the following describes Maslow’s Hierarchy of Needs?

A. You can’t be good at your job if you don’t have a nice office

B. You need to feel safe and accepted to want to be good at your job

C. Your boss’s needs are more important than yours

D. The company’s needs are most important, then the boss’s, then the employee’s

8. Jim and Sue are arguing about which approach to take with the project. Sue makes some good points, but
Jim gets frustrated and storms out of the room. What conflict resolution technique did Jim demonstrate?

A.  Withdrawal
B. Confronting
C. Forcing

D. Smoothing

9. Tina is a project manager who micromanages her team. She reviews every document they produce and
watches when they come and go from the office. Which kind of manager is she?

A.  Theory X
B. TheoryY
C. TheoryZ

D. McGregor Manager
10. Which of the following is NOT one of the top sources of conflict on projects?

A. Resources

B. Technical opinions
C. Salaries

D. Priorities

11. What is the “halo effect”?
A.  When a project manager is good, the team is good, too.
The tendency to promote people who are good at technical jobs into managerial positions

B
C. When a project manager picks a star on the team and always rewards that person
D. When a technical person does such a good job that no one can find fault with them
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Exam Questions

12. You are working on a construction project that is running slightly behind schedule. You ask the
team to put in a few extra hours on their shifts over the next few weeks to make up the time. To make
sure everyone feels motivated to do the extra work, you set up a $1,500 bonus for everyone on the
team who works the extra hours if the deadline is met. What kind of power are you using?

A. Legitimate
B. Reward
C. Expert

D. Referent

13. Two team members are having an argument over priorities in your project. One thinks that you
should write everything down before you start doing any work, the other thinks you can do the work
while you finish the documentation. You sit both of them down and listen to their argument. Then you
decide that you will write most of it down first but will start doing the work when you are 80% done with
the documentation. What conflict resolution technique are you using?

A. Forcing
B. Confronting
C.  Smoothing

D. Compromise
14. What is a war room?

A. Aplace where managers make decisions

B. Aroom set aside for conflict management

C. Aroom where a team can sit together and get closer communication
D. A-conflict resolution technique

15. You are writing a Performance Assessment for your team. Which process are you in?

A. Develop Project Team
B. Acquire Project Team
C. Manage Project Team
D. Human Resource Planning

16. You are working in a matrix organization. You don’t have legitimate power over your team. Why?
A. They don't report to you
B. They don't trust you

C. They don't know whether or not they will succeed
D. Youhaven't set up a good bonus system
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17. Tom is using an organization chart to figure out how he’ll staff his project. What process is he
performing?

A.  Human Resource Planning

B. Acquire Project Team

C. Develop Project Team

D. Manage Project Team

18. You're a project manager on an industrial design project. You've set up a reward system, but
you're surprised to find out that the team is actually less motivated than before. You realize that it's
because your rewards are impossible to achieve, so the team doesn’t expect to ever get them. What
motivational theory does this demonstrate?

A. Herzberg’s Hygiene Theory

B. Maslow’s Hierarchy of Needs

C. MacGregor’s Theory of X and Y

D. Expectancy Theory
19. You're managing a software project, when two of your programmers come to you with a
disagreement over which feature to work on next. You listen to the first programmer, but rather

than thinking through the situation and gathering all the information, you decide to go with his idea.
Which conflict resolution technique did you use?

A.  Compromise

B. Forcing
C. Confronting
D. Smoothing

20. Your client comes to you with a serious problem in one of the deliverables that will cause the final
product to be unacceptable. Your team members look at his complaint and feel that it's not justifiable,
and that the product really does meet its requirements. What's the first thing that you do?

A. Confront the situation by making the change that needs to be made in order to satisfy the client

B. Explain to the client that the solution really is acceptable

C.  Work with the client and team members to fully understand the problem before making a decision

D. Write up a change request and send it to the change control board
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exam answers

1. Answer: B

Think about how you organize the work on your project and the RACI chart makes sense. Being responsible for a
specific task or area of work means you're the one who’s on the hook if it doesn’t get done. Being accountable means
you might not be doing it directly but you have influence over it. Some people need to be consulted but don't get
involved in the work, while others should just be kept informed of status.

le mig\'\{: be afraid of Yunishmcn{: Lrom
{:\\c\/ don't aoree with Tom. But sinte

them, it's vekerent power.

Did You thoose unishment? Peo
t ! oE '.E

{ the tompan
2. Answer: D A he president e tompany

Tom isn't the one who would punish

The power is here is referent. People are reacting to Tom’s relationship to the president of the company, not his own
authority.

3. Answer: B

Confronting does sound like it would be negative, but it just means solving the problem. If you actually solve the problem,
there’s no more reason for people to fight at all. That's always the best way to deal with a conflict. Any of the other
options could lead to more problems later.

4. Answer: D

This is a classic “Have a Meeting” question! You should always gather the information you need before you make any
kind of decision.

5. Answer: C

Joe decided that the best tactic was to refuse to talk to the client anymore—that's withdrawing. It's also probably not
going to solve the problem.

6. Answer: C

You create the Histogram as part of the Staffing Management Plan. It's the main output of the Human Resource Planning
process.

7. Answer: B

Maslow’s Hierarchy of Needs says that your safety and acceptance are a prerequisite for you being able to do your best.
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8. Answer: A

Jim took his ball and went home. It seems like Jim and Sue had a

That's withdrawal. confrontation, right? But that's not 0
what “confronting” means here! It
really means “problem-solving".

9. Answer: A

A micromanager is a Theory X manager.

They believe that all employees need to be
watched very closely, or they will make mistakes.

..:'d-—r"
-4

fa

QY

10. Answer: C

You definitely need to know what causes conflicts on projects. Resources, technical opinions,
priorities, and personalities all cause people to conflict with each other, and there’s a good chance
you'll get a question on that!

11. Answer: B

Just because someone is good at a technical job, it doesn’t mean they will be good at management.
The jobs require very different skills.

12. Answer: B

You are motivating the work by offering a reward for it. People might be motivated by the bonus to put
in the extra time even if they would not have been motivated by the deadline alone.

13. Answer: D

Both of them had to give something up, so that's a compromise.

14. Answer: C

War rooms are part of co-location. It's a way to keep your entire team in one room so they don't have
any communication gaps.

you are here »
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15. Answer: A

Developing the team is where you evaluate performance and set up motivational factors. Manage
Project Team is where you solve conflicts.

16. Answer: A

In matrix organizations, team members usually report to their functional managers. A project
manager never has legitimate power over the team in those situations.

't foroet that Lheve ave
?::v{;s——o;?c Lor the company,

17. Answer: A ( for the project:

Tom’s project is at the very beginning—he’s using the organization chart as a tool to figure out
who’s going to be assigned to his team.

18. Answer: D

Expectancy Theory says that people only get motivated by rewards that they can achieve, and that
are fair. If you set up a reward system that selects people who don’t deserve rewards, or that has
rewards that are unattainable, then it will backfire and cause people to resent their jobs.

19. Answer: B

Whenever you choose one side over another without thinking or actually finding the root cause of
the problem, you're forcing a solution on it. This is NOT a good way to solve problems!

20. Answer: C

He should have sat down with
both programmers and figured
out what the real problem was.
Even if the solution isn't perfect,
at least it's more fair.

Any time there’s any sort of conflict, the
first thing you need to do is gather all the
information. And that's especially true when
there’s a disagreement between the client
and the team! You'd better have your facts
straight in such a charged situation.

-two oro

and one
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10 Communications Management

Getting the word out

Good news, Gertrude! Get
the pot roast on the stove... T
Jjust checked the performance
report, and I'll make it home in
time for dinner.

Communications management is about keeping
everybody in the loop. Have you ever tried talking to
someone in a really loud, crowded room? That's what running a
project is like if you don’t get a handle on communications. Luckily,
there’s Communications Management, which is how to get
everyone talking about the work that's being done, so that they all
stay on the same page. That way everyone has the information
they need to resolve any issues and keep the project moving

forward.
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planning

Party at the Head First Lounge!

Jeft and Charles want to launch their new Head First Lounge,
so they’re going to have a party for the grand opening. They’re
thinking of all of the things they need to do: the D], the

hors d’ocuvres, the drinks, hula dancing. They need to start
contacting caterers, DJs, and suppliers to make sure it all goes
off without a hitch.
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But something’s not right

When Jeff called the caterer and the DJ to request everything he wanted for the
party, his old staticky phone made it hard for everybody to understand what he
was asking. Sometimes their taste for retro furniture can make things a

little difficult.

Make sure you
bring the good wine!

o

Hi Jeff. This is the caterer.
We got your message. We'll
be sure to bring pork rinds.

Oops! The eaterer
touldn't make out
what Jeff was saYing.

7

his phone is old 3 d
staticky! ’

I wonder if I need to

contact anyone other than the
caterer about this? Is there something
wrong with the phone? How can we be
sure this won't happen again?

Man, I've gotta
call them back and
make sure they bring
wine, not rinds!

- @3}?&\\7«
vawew

What can Jeff and Charles do to get a handle on
their communication problems?
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are you receiving me?

Anatomy of communication

When you communicate with your team, you need to encode your message into
a phone call, a document, an IM chat, or sometimes even a different language for
them to understand. Your team then decodes that message so they can get its
content. If something happens to your message along the way (static on the phone
line, your printer inserts garbage characters, your Internet connection is spotty,

or your translation isn’t very good), then your team might not get the intended
message. The kind of interference that can alter your message is called noise.

Let's get pflugl
polish the door.

Let's get special
olives from the
store.

)

Because of the noise
on ch«c)s linc, it's
tough for Charles to
detode the message.

AN

The fhihg that is
used to transfer
the ¢all is ¢alled

he medium.

Jeff entodes
his message as
Phone ¢all.

SWh;n "l:hc receiver vesponds {o the
ender's message, it's called feedback. Charls encodes bis Teopense

\’/’ ,y s a phone ¢al.

It's not just the
door—the whole

place needs to be
cleaned.

<

O

It's not just the
door—the whole
place needs to be
cleaned.

1

Medium

()

2

i This time dcéoding is
easier because the noise
on Jeff's Phone didnt

change the message.
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Sender

Receiver

Medium

Feedback

Noise

Encode

Decode

communications

‘.. { *’ +

+ WHAT'S MY PLURPASE
)

Match each communication element to what it does.

The thing used to transmit the
message

The person who gets the message

Something that interferes with the
message

Medifying a message that has been
sent so that it can be understood

A response to a message

Meodifying a message so that it can
be sent

The person who needs to initiate
the communication

—> Answers on page 496.
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the communications management process

Get a handle on communication

Any kind of communication can have interference. The wrong person can get
the message; noise can garble the transmission; you can make mistakes decoding
or encoding the message. It turns out that 90% of a project manager’s job is
communication, which is why there’s a whole knowledge area devoted to it. The
Communications Management processes are here to help you avoid these
common kinds of errors, through planning and careful tracking of stakeholder
communications on your project. Just like every other knowledge group we’ve
covered so far, it all starts with a plan.

Executing
process

gt'OlIP

Planning
process group

Communications Information
Planning Process Distribution
Process

The Communitations Plan is part

o Pro])lc“’": MahBSCvncn{: trere's where you get the

information out to the people and

Plan, like all the others Heve’
: - Here's make sure that the viaht
h e ri |
b g o e st v e e oy et
Lo Lion is in the exetuting
mati D|s‘br|bu‘b07\ s \n )
|hf::csj ‘;::uv, because it happens while Jd\cbw;rk . ’
 being done. You nccd£ \:co makz Sxﬁc‘j;m:ﬁ 90% of a project manager's
the information ; ey nee . . . - -
ifii-ms o that they've completely eipped 0 ]ol) 15 communication
) N

9get their \')obs done.
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communications management

Communications Management

makes sure everxloo(ly gets the
right message at the right time.

Monitorin,
& Controlling

]orocess gt‘OUP

Monitoring
& Controlling

PI‘OCQSS gt'OIIP

performance report

. dget
is 5% over bu
The team behind schedule-

and 1 day

>

.. Manage
(> Stakeholders
Performance Process
Reporting Wateh out for
Process 5 Communitations problems
and make sure all of Your
This is where you tuen all f“iakcholdcrs get the Vight
of that work ycrﬁo‘rmantc information L help them
information into veports that make good detisions.
your stakeholders will use to
s{;a\/ ivv(:ormcd-

Performance Reporti
. Porting and Manage Stakeh
are both in the Monifo\ring £ Con*?:\ro”ing ;rc:alf:s:s

9roup. You need to Q’ﬁ'@h\‘HLO\m{-ﬁr
. m and al
s{:az in tontrol all of the Communicafiovxn{:h;:ays
90es on throughout the Project, whether it's 4o

Communitate Your team’s perf.
Pertormance, or 4o k
stakeholders up to date on the Pro\)ct';r !
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fill in the blanks

Exercise

This is wheve \/ou’” /

find all of Your other
plans that might
affect this one.

You've seen a lot of planning processes now. Can you fill in the Inputs and Outputs for this one?

Tl

Communications Requirements Analysis
means figuring out what kind of communication your
stakeholders need from the project so that they can
make good decisions. Your project will produce a lot
of information; you don’t want to overwhelm every
member of your project team with all of it. Your job
here is to figure out what all of them feel they need to
stay informed and to be able to do their jobs properly.

Here’s an example: Jeff and Charles will definitely
care about the cost of the overall catering contract, but
they don’t need to talk to the caterer’s butcher, liquor
supplier, grocer, or other companies they work with.

This one is Your ompany’s

eulture and policies toward
Pko\)cé‘l‘, Communitation.

Heve's where your tompany
keeps all of its Lemplates

and lessons learned:

I\/\{ou need o know what

your project is 9oing
1o attomplish to do 3
tommunitations ?lan.

These -(:ow in?u{;s
show up in mos
the ?lann'mg protesses-
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communications management

Ave \/?u surprised at hoy muth

ot this Protess you ean £ ;

2

Communications Technology Looks like \/ou’rey chci: i,hm
has a major impact on how you can ha“ﬂ ot this stuf. / ) the

keep people 1n the loop. It’s a lot easier
for people to get information on their
projects if it’s all accessible through a web
site than it is if all of your information

1s passed around by paper memos.

The technologies available to you will
definitely figure into your plan of how

you will keep everyone notified of project

status and issues.

Communications
Planning Process

Theve's only one output. Can
You guess what it is?

you are here » 469




build the plan

You've seen a lot of planning processes now. Can you fill in the Inputs and Outputs for this one?

Xercise el
SoLution TOL

Communications Requirements Analysis
means figuring out what kind of communication your
stakeholders need from the project so that they can
make good decisions. Your project will produce a lot
of information; you don’t want to overwhelm every
member of your project team with all of it. Your job
here is to figure out what all of them feel they need to
stay informed and to be able to do their jobs properly.

Here’s an example: Jeff and Charles will definitely
care about the cost of the overall catering contract, but
they don’t need to talk to the caterer’s butcher, liquor
supplier, grocer or other companies they work with.

I

use all {:ha{: \/ou know |
\a/;:u{: the ?rojecjc so far to Then you 90 and interview the

i i t what will be the takeh Iders 4o see wha{; {-j\c\l
.... P rojectscope s‘rafemenfigr{:c‘:;“ta“{: things to S{h'ml: ;c,hc\/ need and the best
tommunicate. way to 55{; it to them.

L
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communications management

Communications Technology
has a major impact on how you can

keep people 1n the loop. It’s a lot easier
for people to get information on their
projects if it’s all accessible through a web
site than it is if all of your information

1s passed around by paper memos.

The technologies available to you will
definitely figure into your plan of how
you will keep everyone notified of project
status and issues.

planning

Pt‘OCeSS group

—

Outputs

This is the on\\/ ou{:\?ulc
of the Communit,a{:ions
P\avm’mg protess.

\J

Head First Lounge Party
Communication Plan

[t's im\?or{:av\{: that
everyone involved
understand why you ave
doing the meetings and
veports you cveate.

The plan tells how you
will distribute the
information, {0 whom,
and how often

ﬁ en

The PM’s not always vesponsible
for every tommunitation.

The plan makes it ¢lear who
communitates what on

the projeet.

Raionale

_m Deliverable

Status All of the i
. B . '
meeting | stakeholders ey thé, i?atmg ml' n(l; o
emailed to

feel that jt i
atitis all stakeholders,

important that aken
they meet Archived in
face to face the document

repository.

Budget | Singe Costs are \\
very important,
we will create 3
budget report
weekly to track
how we are
doing.

Report to be
emailed to al|
stakeholders,
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talk to everyone

PK‘OCCSS

gI'OIIP

Tell everyone what’s going on mg

Once you have the communication plan completed, it’s time to start making

sure that everybody is getting the information that they need to help your project
succeed. The Information Distribution process is all about making sure that
the right information makes it to the right people.

-~

Inputs

The tommunication
Z/’_ plan is all You need

for this protess.

P

Communication plan
[ol:
Communication skills There are a lot of different ways to get a message across.

For the test you will need to know four different kinds of communication and when to use

them.
o Formal written /_? Informal written I You drop
Someone 3 quick
An\l{jmc \Iou’rc signing ) B’“CFV‘in'l:s, — email or leave
a legal dotument />> specifieations PR them 3 memo or 3
o preparing formal

s'l:icky note, that’s
intormal written
Communitation.

and 3l oth
dotumentation ("0“) roject doccu‘:ncn{;s
Fw ?VO)Cﬁ that's . fm
wal written ‘p i
thnmuniéa ion. A"‘/ ‘{:imc \/ou see ahythiha {-'ha{: o WVI‘H:C"

[4 H B
has to do with a tontract, You ommunication. ﬁ é\)
should always use formal written

tommunitation.

e Formal verbal e

I€ you ever have o give 3 \""s")‘c{"ah” Just ¢alling
date people on Your projety: somebody up
+Jt':(\’\au;c‘;sa(:ocrv‘:\;l,?vcvbal\Il:onmmwsil',a’cicm Come by at 7:00! 4o that about
your yro\')cc{: is
informal verbal
Lommun'léa{:'low

Informal verbal

Speeches and
prepaved talks are
formal. Meetings,

1 / \ hallway ¢hats, and

Planning sessions
are informal.
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communications

Choose which kind of communication is being used in each situation.
\ -
ExerciSe

1. You and your business analysts write a 5. You leave a voicemail message for your test team

requirements specification for your project. lead following up on an issue he or she found.
[ ] Formal verbal [ ] Informal verbal [ ] Formal verbal [ ] Informal verbal
[ ] Formal written [ ] Informal written [ ] Formal written [ ] Informal written
2. You call up the executive who is backing your 6. You IM with your team members.

project to let him or her know that you are on

schedule and expect to deliver under budget. |:| Formal verbal |:| Informal verbal
[ ] Formal verbal [ ] Informal verbal [ ] Formal written [ ] Informal written
[ ] Formal written [ ] Informal written

7. You prepare an RFP (request for proposals)
for vendors to determine which of them will get

3. You present your project’s status to your a chance to contract a new project with your

company’s executive committee. company.
[ ] Formal verbal [ ] Informal verbal [ ] Formal verbal [] Informal verbal
[ ] Formal written [ ] Informal written [ ] Formal written [] Informal written
4. You send an email to some of your team members Hinks

to get more information about an issue that has "t We haven't Lalkeq about RF|

. . . ut You don){: Ps yc'lil
been identified on your project. ave 1o need to knoyw what £h
e To answer {his question. ey
[ ] Formal verbal [] Informal verbal
[ ] Formal written [] Informal written
—> Answers on page 497.

Be careful about when you use different kinds of communication.
Any time you need to get a message to a client or sponsor, you use formal
communication. Meetings are always informal verbal, even if the meeting is to say
something really important. And any project document—Ilike a project management
plan, a requirements specification or especially a contract—is always formal written.




more than words

Get the message?

Communication is about more than just what you write and say. Your facial
expressions, gestures, tone of voice, and the context you are in have a lot to do
with whether or not people will understand you. Effective communication
takes the way you act and sound into account, and it’s the first of the tools
and techniques in the Information Distribution process because most project

communication takes place in this process. It’s got a few important pieces: L/_\

Nonverbal communication means your gestures, facial expressions, and
physical appearance while you are communicating your message. Imagine what Jeff
and Charles would think of the caterer if he negotiated the contract for their party
while wearing a chicken suit. They probably wouldn’t take him very seriously. You
don’t always think about it, but the way you behave can say more than your words
when you are trying to get your message across.

L

Paralingual communication is the tone and pitch of your voice when you
are telling people what’s going on with your project. If you sound anxious or upset,
that will have an impact on the way people take the news you are giving. You use
paralingual communication all the time—it’s a really important part of how you
communicate. When your tone of voice makes it clear you're really excited about
something, or if you’re speaking sarcastically, that’s paralingual communication.

Feedback is when you respond to communication. The best way to be sure
people know you are listening to them is to give lots of feedback. Some ways of
giving feedback are to summarize their main points back to them, letting them know
that you agree with them, or asking questions for clarificati ou give a lot

thn YO'A'V'C
COmmuhiCa{:ina
WI‘H'I O‘H‘)cr FCOPIC)
You achuaHy do
more nonverbal

Communitation than
verbal/

|£ someone has dread in
his voite when he tells

ou about a Yromo{:ion,
You 5&: a muth -
di“cva\{: impression
than if held emailed
you about it

Like effeetive
Communictation,
EFFECTIVE
LISTEN!N@ is abou'l:

of feedback to someone who is speaking, that’s called active listening. w ‘l:aking every {:hing the

So it's not enough to
say the right thing. You
need to say it the right
way, too.

s ® Distribution process.
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speaker sdys and does
in 4o Consideration and

askin5 questions when
You don't undevstand.

You do most of the Project communication
when you’re per{orming the Information



communications

Jeff and Charles are interviewing new bartenders to help with the expanded space.

\ Choose which kind of communication is being used in each situation.
L4
ExerciSe

1. One applicant came in 30 minutes late and 3. Charles asked the next applicant if he knew
was dressed unprofessionally. The guys how to make a sidecar. He said “A sidecar?
knew that he would not be a good fit for Sure. It's one part brandy or cognac, one
the position. part Cointreau, and one part lemon juice.”
|:| Paralingual |:| Nonverbal [:| Paralingual |:| Nonverbal
[] Feedback [] Feedback

2. Charles asked an applicant about her 4. Then the applicant told them about his
background. Her tone of voice was really background as a bartender for other retro
sarcastic, and he got the impression she clubs. As he spoke, he made eye contact
didn’t take the job seriously. Charles and Jeff with them and made sure to confirm
decided to pass on her, too. agreement with them.
[ ] Paralingual [ ] Nonverbal [ ] Paralingual [ ] Nonverbal
[] Feedback [] Feedback

Answers on page 496.

This new guy will be great. He has
awesome communication skills.

We found a
bartender for the
new space!
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get the word out

More information distribution tools

The tools in this process area are all about getting information from your team
and making sure that it makes it to the people who need it. As you learn more
about your project, you write down decisions you make and everything you learn

on the project as lessons learned, and update your process assets to include them.

Information gathering and retrieval systems are how you

get the information your team needs to do the job. You might have an

inbox where everyone puts their status information. You could also have

a software application that gathers information about your project and

saves it to a database so that you can make your reports. Your company Three more tools ¢
might have a time sheet system for tracking hours spent on a project or a K ‘l:c‘:h"iﬂ““ in [nformation
budgeting system for tracking expenditures. All of those are information Distribution

gathering and retrieval systems because the data they produce will be used

to make decisions about your project.

Information distribution methods are all about getting the
information you have gathered to the right people. You might be emailing
it to people, printing it out and putting it under people’s doors, updating
people in presentations or status meetings, calling people to let them know
what’s up—all of those are information distribution methods.

Lessons learned are all of the corrective and preventative actions
that you have had to take on your project, and anything you have learned
along the way.

Head First Lounge
Party Project

Next time they plan a
party, Je£f and Charles
won't vun into the
misundcvstandings that
Jd\c\/ had on this one.

Lessons Learneq:

H:)s imPo\r{:awE to write
down the g00d things
You leavned on the
project, too. That way,
You €an be sure to vepeat
Your suttesses next Lime.

1. Dop’t use 70s phones for
calling external vendors,

2. Be sure to hire

people with effective
Communication skills.
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Organizational Process Asset updates
You've used lessons learned from all of the other
projects your company has done as you planned out
your work. Here’s where you get a chance to give
your project’s experience back to the company and
help future project managers to learn from what’s
happened on your project.

Requested changes

As you're gathering and distributing information, you
might find that you need to make changes to the way
work is being done. You handle that like you would

handle any other change request—through change
control.

Ahal So that's
where lessons
learned comes from!

-y
I

;
F

L

communications management

Organizational
Process Assets

—
—
—
—
—

Requested
Changes
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communication

therejare no
b Questions

Dum

Q: What do | do with lessons learned after | write them?

A: The great thing about lessons learned is that you get to
help other project managers with them. You add them to your

company’s process asset library, and other project managers

then use them for planning their projects.

Since Jeff and Charles learned that they shouldn’t use their
retro phones for planning parties, no one should ever have
to deal with that problem when planning a party for Jeff and
Charles again. They wrote down the lesson they learned and
filed it away for future planning efforts.

Q; | still don’t get the different types of communication.

A: When you think about it, they are pretty easy to remember.

You have formal and informal communication and verbal and
written communication types. The four different ways you

can mix those up are all of the communication types. Think

of informal verbal as phone calls between different team
members. Formal verbal is giving a presentation. Informal
written is sending out notes, emails, or memos. Formal written
is when you have to write specifications or other formal project
documentation.

For the test, you need to be able to identify which is which. If
you just think of these examples, it should be a snap for you.

Q: Now, who’s decoding, who’s encoding, and where
does feedback come from?

A: Think of encoding as making your message ready for
other people to hear or read. If you write a book, you are
encoding your message into a book. The person who buys

the book needs to read it to decode it. The same is true for a
presentation. When you present, you encode your thoughts into
presentation images and text. The people who are listening to
your presentation need to read the text, hear your voice, and
see the visuals to decode it.

Feedback is all about the person who decodes the message
letting the person who encoded it know that they received it. In
the case of a book, this could be a reader sending a question
or a note to the author or writing a review of it on a web site. In
a presentation, it could be as simple as nodding your head that
you understand what's being said.

478

Q: Do | have to know everything that will be
communicated to build a plan?

A: No. As you learn more about the project you can always
update the plan to include new information as you learn it.
Pretty much all of the planning processes allow for progressive
elaboration. You plan as much as you can up front and then put
all changes through change control from then on. So, if you find
something new, put in a change request and update the plan
when it's approved.

There are only four
communication ty])es;
formal written, informal

written, formal verba l
and mformal verbal. For

the test, you need to he
able to tell which is which.




Let everyone know how the project’s going

You spend a lot of time collecting valuable information about how your
projects are doing. So what do you do with it? You communicate it. And
that’s what the Performance Reporting process is for: taking the

information you gathered about how work is being done and distributing
it to Che stakeholders\who need to make decisions about the project.

K" Remember, the team members ave all

stakeholders, too—and this information is
especially important to them.!

It all starts with Work Performance Information

You create one of the most important outputs of your entire project

when the team is doing the project work in Direct and Manage

Execution. Work Performance Information tells you the status of
each deliverable in the project, what the team’s accomplished, and all
of the information you need to know in order to figure out how your
project’s going. But you’re not the only one who needs this—your team
members and stakeholders need to know what’s going on, so they can

adjust their work and correct problems early on.

Hey, we're still waiting on
the band to confirm. And
didn't the caterer have
some questions?

communications management

Monitoring
& COntroumg
process group

You eveated this when you weve
exetuting the projett — itwas .
where You veported how '{:hc projet

k was 9oing. Now You ve using ¥
v{'i:\rrc\?orjcgthc performance of the
feam to the stakeholders and the
vest of the company.

Work Performance
Information

You hear back firom
pom mber about how
?ob 'S 90in9, that’s work

Pertormante informatio,

Whenevey
a 'bcam me

I have no idea—I haven't
heard back from anyone!
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how are we doing?

Take a close look at the work being done

Work performance information isn’t the only information you
need to figure out how the project is going. There are a whole
lot of outputs from the Executing processes that you need to

look at if you really want to get a clear picture of your project.

~and You used that
Earncd Value informa{:ion
Come up with polret&s{:s

when the project
would be c‘,omP,c‘E)ed

Remember how you used
Earned Value to see how your
\vro\')cc{: is ch‘corm'm (4 Wc\l.,
now You use that in ormation
to get a handle on Your
yro\')cc{:'s progress.

Performance Reporting
takes the out]outs from
the Executing process in
Information Distribution
and turns them into
Performance Reports
and Forecasts

A )
ot [T
A e e |
i e a oo
produted so far. Forecasted 4he deliverables. K
Com H \/ou alrcad\/ now
i pletion |
s what these are forl
e, :._ Can You think of WH‘j
4y G . — ‘U‘\C ,YC im‘?or‘hah‘t £OY
1 Performance — ?crzormantc y-c‘?or‘tihg?
Measurements am— —
32 Quality Control — (Z
Deliverables Measurements —
Approved Change
v Requests

Work Performance

Inputs
—t <

Information

This ells you how the .
project exetution is 9oing-
o

Projec
Management Plan

Rel
: Take a minute and flip back to Cost Control in Chapter 7. You
¢ learned how to use CPI and SPI to measure your project’s performance, and you
¢ used EAC and ETC to forecast when the project would be complete. Now you’re
¢ just taking that information and communicating it!

Performance reports and forecasts are a lot easier

than they look—because you already know all about
them!
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communications

Performance Reporting is one of those PMBOK® Guide processes
that's really familiar to a lot of project managers. Can you figure out
what each of its tools and techniques is for just from the name?

Information Presentation Tools

Performance Information Gathering and Compilation

Status Review Meetings

Time Reporting Systems

Cost Reporting Systems

481



performance reporting tools

B g
ot

Information Presentation Tools

Reports, slide presentations, spreadsheets, charts

Performance Information Gathering and Compilation

Theve's a whole lot of in

2&, a good handle on all of

i lly get
ovetasts, 90 through deliverables, and 5“;::1 \thccc \/:/w

out wheve the yro\')ec{; is.
it {ogc{hcr so it makes sense and

S

Status Review Meetings

o veally figure
you need 4o put

Meetings with the team to go over how the project is doing

There’s no better wa )
. . h
|mcov-ma'(:loh than 4o SZ{ do?f v::(:h the

team and talk about
. the sta
PV‘OJCC'(} You should do ‘f;\: rf;‘:’:jyfhc

Time Reporting Systems

ormation ﬂoa{jng avround on a3 Pv

it \/ou need to talk to ?co?lc,

our nose in cvcv\/{:hing in order

is easy to

Performance Reporting is one of those PMBOK® Guide processes
that’s really familiar to a lot of project managers. Can you figure out
what each of its tools and techniques is for just from the name?

Have You ever used .
presentation ey POWC\rPom-l;

boss how the

You were doing Pevformance Re
Take a minute
you'd use eath
intormation

YOUV‘ Pro\jct-{:_

‘bo Jce“ 'l:hc ‘f:cam or Your
P\ro\jcc‘{: is 5oin3? Then
ting.
and think about ‘::;1 "
of these 4o spread the
that You 33{:hcrcd for

Finding all the important information and putting it all fogether

oieet, and it's your \’)ob to

ke measurements, make

56{: all of that information,
wovk with.

A systewm to keep track of how much time people spend doing work

‘\, A lot of people use specialized

Cost Reporting Systems

tomputer systems 4o keep

track of time and tost. But
A system to keep frack of how much woney is being spent

sometimes all You need is 3
couple of syrc\{adshcc{'; 4o get
the 305 done. Th’c im?ov'{:ah{:
thing is that youve 50# an
ocganized way of keeping track
of Lhe time people ave putting
into the Yro\')ec{: and how muth
money is being spent.
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Now you can get the word out

Now that you've gathered up all the information about how
the project’s being done, it’s time to get it out to the people
who need it. The outputs from Performance Reporting
shouldn’t be particularly surprising... you're just packaging
up the information you collected and turning it all into stuff
that’s easy to distribute to all the stakeholders.

Performance Reports are the most important
output of the process—which shouldn’t be a surprise,
since the process is called Performance Reporting.
Your performance reports tell everyone exactly how
the project is doing, and how far off it is from its time,
cost and scope baselines.

Forecasts arc what you turn your EAC and ETC
numbers into, so everyone has a good idea of when
the project is going to finish.

N\

Did You ‘Find a
variante when You
COMFSch )'owr
foretasts against the
baseline? Make suve
You add that to the

lessons learned!

Lessons learned go into your Organizational
Process Assets—there are always a lot of lessons to
be learned when you’re gathering this kind of project
information.

Changes happen when you do performance
reporting. What do you do if you find out that your
forecasts have your project coming in too late or over
budget? You put the change request in as soon

performance report

is 5%
The team s 5%
and 1 day pehind

Status repo
and everyo

communications management

The Cost Baseline

Information
Presentation Tools

Performance Information
Gathering and Compilation

Status Review Meetings

Time Reporting Systems

Cost Reporting Systems

Outputs

over budget
schedule.

s are going fine
ne is informed-

as possible. And if you need the project to change
course, you’ll need to recommend corrective
actions to the team.

these ¢hap,
severg| times
for thange eontyo|,

9e cohfro’
how. 6c£

- @RA\N
VAWERWR

Performance Reporting is about more than just telling people how the project is doing. It's
also about finding problems. What kind of problems are you likely to uncover when you sit
down with stakeholders and put together your performance reports and forecasts?
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check

Communjcationcross

Take some time to sit back and give your right brain
something to do. It’s your standard crossword; all of
the solution words are from this chapter.

|

AEEEEEEEEEEE

Across Down
3. A contract is always written 1. When building the performance reports, it's
communication. important to compare the current project
4. Information should be distributed to all performance against the scope, time, cost and
6. When a message is received, the receiver 2. This kind of communication includes vocal but
needs to the message before it can be nonverbal signals, such as changing the pitch
understood. and tone of voice.
7. percent of project management is 5. You can use the ETC and EAC calculations
communication. from Cost Management to create

is when a listener uses both verbal 8. This interferes with a message sent from a

and nonverbal clues, like nodding and repeating sender to a receiver.
the listener's words to make sure the message is
received.
10. A discussion in a hallway is an example of
verbal communication.

11. Most communication on a project takes place >
in the Information process. Al’lSWQI’S on P age 498'
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People aren’t talking!

There’s so much information floating around on
any project, and if you’re not careful it won’t get
to the people who need it. That’s why so much
of your job is communication—if you don’t
stay on top of all of it, your project can run into

some serious trouble!

The forecast looked good,
and everyone was on top of
their jobs. We thought we were
on track for Friday night. Then
all these problems came up...

* The caterer’s Serving food that
doesn’t go with fhe drinks or theme,

* The DJ and the ban d
iN the Save place. e

#* All the guests are Lol .
e i j.re elling us they like

 Has anyone even talked 1o the
Neighbors about the woige.

* Three people are bringing 1
Sing friends,
but nobody fold the caterer.

- @RA\N
vOWEWw

communications management

P FObleMS

... How are we gonna
get a handle on this?

What's causing all of these problems?
Will better communication help?

you are here »
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monitoring and controlling

The Manage Stakeholders process is a typical Monitoring & Controlling process. You already know the

inputs, tools & techniques, and outputs. See if you can figure out what the inputs, outputs and tools &
techniques do from their names, and write down a description for each of them.

Exercise

Inputs The Communications Methods

400l has two pieces: face—to—Fate
tommunitation and holding kickou:
meetings. Take an edutated guess

and write down what you think you

—— do for eath of them. \
ﬁ.t\l

Communications Methods

Face-to-face communication

Organizational Process Assets

i t
4o think of ways tha
& _l{-'-.\;\\fcsc 'm\m{‘,s tan be wsed to

ications
help vesolve Lommunitd
iss:cs with stakeholders:
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communications management

Monitorin
Manage Stakeholders process ‘ﬁﬁé’&?‘;ﬂé‘&i
Resolved Issues

Sinte the Managc Stakeholders
Protess is all about vesolvin
c;»l\(munica{ions issues that {he
stakeholders experiente, th

) the tool
ave fotused on CommuniCa‘{:ina w(i’{:h R
the S‘l:akcho,dcrs about those issues.

Issue Logs

’W ______________________________________________________________________

Outputs Organizational Process Asset Updates

Logs T

4ool is |ssue
The other toc! ! think \/ould

Write down what you

use an issue log or.

7\ Project Management Plan Updates
How will the outputs be used to 7/ =) 7
tommunitate with stakeholders?

Don't forget that every team
member is a stakeholder! ‘—q ---------------------------------------------------------------------

you are here »
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manage your changes

Reise
s,OLyt.\On

Inputs

Communications Management Plan
Tells you how the communication with

Organizational Process Assets

and how past projects handled comwmunications.
problems. ...

The Manage Stakeholders process is a typical Monitoring & Controlling process. You already know the
inputs, tools & techniques, and outputs! See if you can figure out what the inputs, outputs and tools &
techniques do from their names, and write down a description for each of them.

~

]
- -
|.-\|

e

Communications Methods

Face-to-face communication

This means talking to stakeholders directly

Kiekoff meetings ave veally im\?or{:an{: (:c;\r any
yro")ct.{:. You should bring everyone toget ‘cr,{s
9o over lessons learned trom previous projects,
3nd make sure that eath stakeholder kmw‘Fh-

how tommunitation is su\?\?oscd to ha\??a\- is
¢an help ?rcVCn{: Yvob\Cms down the line.
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Monitoring
& Controlling
PK‘OCCSS gl‘l)l[P

issues, so these are the resolutions that the PM,
When you vesalve  stakeholder issue, it / team and other stakeholders reach.

usually means that you need to make a
substantive thange o the project—like

if vou detide the vesolution vequires

Manage Stakeholders process

Resolved Issues

staff changes, Financial thanges, contract Approved Change Requests

thanges or other kinds of changes. These are any changes to the project plan
or other documents that involve stakeholder . .
comwwnication.

Issue Logs

.events that happen over the course of the Approved Corrective Actions

project to make sure they're all addressed. These are any corrections to theway

______________________________________________________________________ the project work is done that involve .. ... . .
communication.

Outputs Organizational Process Asset Updates
Any lessons learned from talking to

7 W MY essons fearpel oM takIma 1o
" 4 199 15 3 vuming st of 3 stakeholders are added to the Organizational
o chat ‘_‘ZP{:n during the project Process Assets.
use moni {_9 ! T
ahd "‘ake Suvre honcoo'j& .E;cqi‘hcs';ssucs ______________________________________________________________________
through the eracks P

Project Management Plan Updates

Approved changes actually need to be made
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counting communication lines

Count the lines of communication

How many people need to talk to each other? Well, Jeff and Charles need to talk. But
what about the DJ and the band? They wanted to set up their equipment in the same
place—it looks like they need to talk, too. And the bartender needs to coordinate with
the caterer... Wow, this is starting to get complicated. A good project manager needs
to get a handle on all this communication, because it’s really easy to lose track of it.
That’s why you need to know how to count the lines of communication

on any project. Buihadd three more people
add 3 1 oY g 2nd you
When {hch are Don't (:orgc{: 4o tount Communieati ﬁ‘:ot:hba,
three peoble /z the project manager! " ¢ Project/
mif?/‘:;ccb P 3 \ How do You 9et a handle in it?

b \ / STON N
commmcabon

/ @
®

\

Counting comwmunication lines the easy way

It would be really easy to get overwhelmed if you tried to count all the lines of

communication by hand. Luckily, there’s a really easy way to do it by using a simple

formula. Take the total number of people on the project—including the project

manager—and call that number 1. Then all you need to do is plug that number into

this simple formula: You'll need to know this
formula on the PMP@

ET exam Dk keep g i
Ehough, and you'll et it

down in no time.

@4——->

# lines for n People

So, how many more lines of communication were added when three more people
joined the three-person project above? You know there were three lines to start with.
So now just figure out how many lines there arc for 6 people:

#linesfor6people= 6X(26-1) =6x5+2=15

When you added three more people to the three-person project—that had three lines
of communication—the new team has 15 lines. So you added 12 lines.
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communications

communication for the exam... but don't worry, It's really easy,
once you get a little practice.

rpen your penml
.k You'll need to know how to calculate the number of lines of

1. You're managing project with five people on the team, plus one additional stakeholder—the sponsor. Draw in
all the lines of communication on this picture.

Don’t forget the Project manager.

@ @ K—\ There ave six People on the team,

but the total number of People who
need to Communicate is seven people,

@ betause the PM needs o Communitate

with the team members and sponsor-

2. Wow, that was a lot of work. Luckily, you won't need to do that again. Now do it the easy way: use the formula
to figure out how many lines of communication there are for seven people.

# lines for peo])le — 2 =\ .. x _)+~4Z=

3. Okay, now let’s say that you've added two team members and two more stakeholders, so there are now 11
people on the project who need to communicate with one other. How many lines did you add?

First figure out how many lines there are for 11 people:

# lines for people = 2 =0 X +2=

So how many lines were added when four people joined the seven-person project?

# lines added = # lines for 11 PeOPle - # lines for 7 peo]ole

———— Answers on page 499.
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Q: Some of those communication
skills seem like the same thing. What's
the difference between active and
effective listening?

A: Some of the communications ideas do
have names that are a little confusing. But
don't worry, they're really easy concepts for
you to understand.

Active listening just means when you're
listening to something, you keep alert and
take specific actions that help make sure
you understand. It includes both effective
listening and feedback. Effective listening

is a way that you do active listening—it
means paying attention to both verbal and
nonverbal communication. Feedback means
doing things like repeating back the words
that you were told in order to make sure
you understood them, and giving your own
nonverbal cues to show the speaker that you
got the message.

Q: Okay, so what about nonverbal and
paralingual communication? Aren’t those
the same thing?

A: They are very similar, but they’re not
exactly the same. Nonverbal communication
is any kind of communication that doesn’t
use words. That includes things like
changing your body language, making eye
contact, and using gestures. Paralingual
communication is a kind of nonverbal
communication—it's changing your tone

of voice or intonation, finding ways to
communicate things above and beyond just
the words that you're saying. For example,
the same words mean very different things
if you say them sarcastically than if you say
them in a normal tone of voice.

Q: Why is all that stuff about different
kinds of communication important?

A: It's important because 90% of project

492
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Dumb Questions

management is communication, so if you
want to be the best project manager that
you can be, you need to constantly work to
improve your communication skills!

Q,: Should | always have a kickoff
meeting?

A: Yes, absolutely! You should always
have a kickoff meeting for every project.
Not only that, but if you're running the

kind of project with several phases, and

you go through all of the process groups

for each phase, then you should have a
separate kickoff meeting for each new
phase. Kickoff meetings also help you
define who's responsible for various
communications. Kickoff meetings are really
important, because they give the team a
chance to meet face-to-face, and give you
the opportunity to make sure that everyone
really understands all of the ways they can
communicate with each other. That's a great
way to head off a lot of potential project
problems!

Q: Why do I need to be able to
calculate the number of lines of
communication?

A: It may seem like the lines of
communication formula is something
arbitrary that you just need to memorize for
the exam, but it's actually pretty useful.

Let’s say that you have a project with

a whole lot of people on it. You set up

a good communication system in your
communication management plan, but you
want to make sure that you really included
every line in it, because if you missed one
then you could run into communications
problems down the line. So what do you
do? Well, one thing you can do to check
your work is to calculate the total number
of lines of communication in your project,
and then make sure that every one of those
lines is represented somewhere in your
communications plan. It's a little more work

up front, but it could really save you a lot of
effort down the line!

Q,: | spent all that time working on
performance reports. What do | do with
them once I'm done with them?

- The same thing you do with any
information that you generate on your
project. You add them to your Organizational
Process Assets!

Think back to how you came up with your
estimates in Time Management and Cost
Management. You spent a lot of time doing
Analogous Estimation, right? That's where
you use performance from past projects to
come up with a rough, top-down estimate for
your new project. Well, where do you think
the performance information from those past
projects came from? You got them from your
Organizational Process Assets. And how did
they end up there? Project managers from
those past projects took their performance
reports and added them. So you should add
your performance reports, too. That way,
project managers on future projects can

use your project when they need to look up
historical data.

You should add all

of your Per{ormance
reports to the
Organizational Process
Assets so that project
managers on future
Projects can use

them as historical
information.



communications management

lt’s party time!

The Head First Lounge party is a big hit! Everything came
together beautifully, and Jeff and Charles are the new
downtown sensation!

Head First

Lounge Two:
Underground

Man! We are SO going to
have to open another one
of these Lounges!

you are here »
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Question Clinic: The Caleulation Question

You'll run across a bunch of questions on the exam
asking you to use some of the formulas that you learned. Luckily,
these are some of the easiest questions that you can answer.

This is the wrong answer
\/ou'd gc*l: if You ealeulate
the the number of lines of
tommunitation BEFORE
intlude the team and two
sPonso\rs, bu‘l‘, ‘Fo\r'sc{: ‘bo
include the project manager.

:l(l)(:vwed you. to increase your team size by 30%
many lines of Communication were added;?

A. 66
B. 78
C. 120

72

This wrong answer is
+he number of lines

tommunitation BEFORE the
Leam size was intreased. You
have |3 people (10 team
membevs, 2 elient sponsors and
ow), so the number lines is

3x1232=18

This wrong answc}; isE g‘i :uvlbcr o(: |'mcsa SO(: Ahal Heve's the vight answer.
mmunicati T e team size W Take the num ;
f:m::eﬁat‘yogé\"/o. You have Ib people “7’) 16 ;‘°P'Z Zid*’ffbifal?‘ih?'
Leam members, 7— clign{if:\’”i;‘”;_ a"id;/","l’ow lnumbcr o Encs for 13 people:
the number of lines is |6 % 20 -8 = 42

When you sit down fo take an exam at a computer testing center,
you'll be given scratch paper. You'll also have 15 minutes to go through a

tutorial that shows you how use the exam system. Before you finish the tutorial, take
a minute and write down all of the formulas. Write down the earned value formulas
and the formula to calculate the lines of communication on the scratch paper.

That will make any calculation question easy.
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Try coming up with your own calculation question! But this time, try using one of the
Earned Value formulas from Chapter 7.

You are managing a PN project.
(knd of yr@ject)
You have . PP . , PN ,
(2 vaJue needed et [he cajcuafjon) (anofher vafue needed ot the caeufafion)
and .

(an Trrclevant vajue fhaf 75 NO'T Teeded for fhe cajcufafion)
Calculate o for your project.
(name ok a Formula)

A.
(he answer you'd gef F you plug fhe wrong value fnfo fhe Formup)
B.
(the answer you'd gef T yotl used fhe wrong formufa)
C.
(the cerrect answer)
D.

@ fofally bizarre answer fhaf comes ouf of nowhere)

= . Join the Nead first MP commurity at http://www.headfirstlabs.com/PMP

You can add your Yead Libg answer, and see what lead Libs other project mariagers
came up with!
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exercise solutions

t WHAaT'S MY PuRPasE
Match each communication element to what it does

Sender - The thing used to transmit the message
Receiver The person who gets the message
Medium Something that interferes With the message
Feedback - Meodilying a message that has been sent so that it can be understood
Noise A response to a message
Encode Modifying a message so that it can be sent
Decode The person whe needs to initiate the communication

Jeff and Charles are interviewing new bartenders to help with the expanded space.
Choose which kind of communication is being used in each situation.

»
Reise
50[_9{_\0“ 1. One applicant came in 30 minutes late, and 3. Charles asked the next applicant if he knew

was dressed unprofessionally. The guys how to make a sidecar. He said ‘A

knew that he would not be a good fit for the

position.

Sure. It's one part brandy or cognac, one
part Cointreau, and one part lemon juice.’

[ ] Paralingual E{Nonverbal [ ] Paralingual [ ] Nonverbal

The tandidate
vepeated the
question. That’s

3 great example [] Feedback E’ Feedback
feedback.

2. Charles asked an applicant about her 4. Then the applicant told them about his
background. Her tone of voice was really background as a bartender for other retro
sarcastic, and he got the impression she clubs. As he spoke, he made eye contact
didn’t take the job seriously. Charles and Jeff with them and made sure to confirm
decided to pass on her too. agreement with them.

M Paralingual [ ] Nonverbal [ ] Paralingual JZ Nonverbal
[] Feedback [] Feedback
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Choose which kind of communication is being used in each situation.

xercise
oLutioN

1. You and your business analysts write a
requirements specification for your project.

[ ] Formal verbal

JE Formal written

2. You call up the executive who is backing your
project to let him or her know that you are on
schedule and expect to deliver under budget.

E’ Informal verbal

[] Informal written

[ ] Informal verbal

[ ] Informal written

[ ] Formal verbal

[ ] Formal written

3. You present your project’s status to your
company’s executive committee.

\E\ Formal verbal

|:| Formal written

[ ] Informal verbal

[ ] Informal written

4. You send an email to some of your team members
to get more information about an issue that has
been identified on your project.

[ ] Formal verbal [ ] Informal verbal

g Informal written

|:| Formal written

5. You leave a voicemail message for your test team
lead following up on an issue he or she found.

m Informal verbal

[] Informal written

[ ] Formal verbal

[ ] Formal written

6. You IM with your team members.

[ ] Formal verbal [] Informal verbal

M Informal written

7. You prepare an RFP (request for proposals)
for vendors to determine which of them will get
a chance to contract a new project with your
company.

[] Formal written

[ ] Formal verbal

\KL Formal written

An\f{:h'mg that has
Lon{'xaﬁ't is a\wa\[S

[ ] Informal verbal

[ ] Informal written

4o do with 3
formal weitten.

you are here »
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exercise

Qg Communicationcross
Take some time to sit back and give your right brain

something to do. It’s your standard crossword; all of
the solution words are from this chapter.
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communications

rpen your pencll
b, W You'll need to know how to calculate the number of lines of
R sallltlﬂl'l communication for the exam... but don't worry, It's really easy,

once you get a little practice.

1. You're managing a project with five people on the team, plus one additional stakeholder—the sponsor. Draw
in all the lines of communication on this picture.

2. Wow, that was a lot of work. Luckily, you won't need to do that again. Now do it the easy way: use the formula
to figure out how many lines of communication there are for seven people.

E
# lines {or_,j_peo])le = 2 =(/7 x £)+2=22]|

3. Okay, now let’s say that you've added two team members and two more stakeholders, so there are now 11
people on the project who need to communicate with one other. How many lines did you add?

First figure out how many lines there are for 11 people:

So how many lines were added when four people joined the seven-person project?

# lines added = # lines for 11 PeOPle - # lines for 7 peo]ole

1l
U7
N

1
'S
1l
(M)

iwl
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exam

— Exam Questions

1. Keith, the project manager of a large publishing project, sends an invoice to his client. Which communication
type is he using?

A.  Formal verbal

B. Formal written

C. Informal written

D. Informal verbal

2. Which of the following is NOT an input to the Communications Planning process?

A. Enterprise environmental factors

B. Organizational process assets

C. Information gathering techniques

D. Project scope statement
3. You take over for a project manager who has left the company and realize that team is talking directly to the
customer and only having status meetings when there are problems. The programming team has one idea about
the goals of the project, and the testing team has another. Which document is the FIRST one that you should
create to solve this problem?

A.  Communication plan

B. Status report

C. Meeting agenda

D. Performance report
4, You ask one of your stakeholders how things are going on her part of the project and she says “things are
fine” in a sarcastic tone. Which is the BEST way to describe the kind of communication that she used?

A. Feedback

B. Active listening

C. Nonverbal

D. Paralingual
5. You're managing an industrial design project. You created a communication plan, and now the team is
working on the project. You've been communicating with your team, and now you’re looking at the work
performance information to evaluate the performance of the project. Which of the following BEST describes the
next thing you should do?

A.  Use formal written communication to inform the client of the project status

B. Compare the work performance information against the time, cost and scope baselines and look for deviations

C. Update the organizational process assets with your lessons learned

D. Hold a status meeting
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— Exam Questions

6. You have five people working on your team, a sponsor within your company, and a client, all of
whom need to be kept informed of your project’s progress. How many lines of communication are

there?
A 28
B. 21
C. 19
D. 31

7. Which of the following is NOT an example of active listening?

A. Nodding your head in agreement while someone is talking

B. Restating what has been said to be sure you understand it

C. Asking questions for clarification

D. Multitasking by checking your email during a conversation
8. Sue sent a message to Jim using the company’s voicemail system. When he received it, Jim
called her back. Which of the following is true?

A. Sue encoded the voicemail, Jim decoded it, and then encoded his feedback message.

B. Sue decoded her voicemail message; Jim encoded his phone call and decoded the feedback.

C. Jim sent feedback to Sue, who encoded it.

D. Sue decoded her voicemail message and Jim encoded his feedback.
9. You’re managing a construction project. Suddenly the customer asks for some major changes to
the blueprints. You need to talk to him about this. What’s the BEST form of communication to use?

A.  Informal written

B. Informal verbal

C. Formal written

D. Formal verbal
10. Kyle is the project manager of a project that has teams distributed in many different places.
In order to make sure that they all get the right message, he needs to make sure that his project
plan is translated into Spanish, Hindi, French, and German. What is Kyle doing when he has his
communications translated?

A. Encoding

B. Decoding

C. Active listening

D. Effective listening
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— Exam Questions

11. There are 15 people on a project (including the project manager). How many lines of
communication are there?

A. 105
B. 112
C. 13
D. 52

12. Which communication processes are in the Monitoring & Controlling process group?

A. Information Distribution, Performance Reporting
B. Manage Stakeholders, Information Distribution
C.  Communication Planning, Performance Reporting
D. Performance Reporting, Manage Stakeholders
13. You're working at a major conglomerate. You have a 24-person team working for you on a project

with five major sponsors. The company announces layoffs, and your team is reduced to half its size.
How many lines of communication are on your new, smaller team?

A 66

B. 153
C. 276
D. 406

14. You've consulted your Earned Value calculations to find out the EAC and ETC of your project.
Which of the following is the BEST place to put that information?

A.  Work performance information

B. Forecasts

C. Quality control measurements

D. Lessons learned

15. Which of the following is an example of noise?

A. Anemail that’s sent to the wrong person

B. Aproject manager who doesn’t notice an important clause in a contract
C. Garbled text and smudges that make a fax of a photocopy hard to read
D. When the team is not paying attention during a status meeting
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1. Answer: B
Any communication that can be used for legal purposes is considered formal written communication. An

invoice is a formal document. . )
Cee the wovrd, ‘Ecchniquc 4

That's a 900d indication that
2. Answer: C it's a tool and not an input.

Information gathering techniques are part of Information Distribution but not part of Communications Planning.

3. Answer: A

The Communication Plan is the first thing you need to
create in this situation. It will help you organize the
meetings that are taking place and get everyone on
the same page. The communication plan will help you
to streamline communications so that the customer
can use you as a single point of contact, too.

I get it! You can't do any
communications unless you've
got a good communication plan.

4. Answer: D

Paralingual communication happens when additional information is conveyed by the tone or
pitch of your voice. It's when you use more than just words to communicate.

5. Answer: B

When you look at work performance information, you're in the Performance Reporting process.
And what do you do with the work performance information? You compare it against the
baselines to see if your project is on track! If itisn’t, that's when you want to get the word out
as quickly as possible.

A lot of people choose B heve. Don't

/\ £ov5c{‘, 4o intlude \/owscl“ Look ouio N

for questions like this on the exam
6. Answer: A

The formula for lines of communication is n x (n-1) + 2. In this problem there were seven people named, plus you.
(8x7)+2=28.

you are here »
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7. Answer: D

All of the other options show the speaker that you understand what they are saying. That's active listening.
Ad:ivc 'is'(:cnin i i i
: 9 Is saying things like | aaree,”
or “¢an You cxPlain that a little ‘Fuk‘f:h:):.;'fl
8. Answer: A

This question is just asking if you know the definitions of encode, decode, and feedback. Encoding is
making a message ready for other people to understand, while decoding it involves receiving the message
and understanding it. Feedback means letting the sender know that you got the message.

An\/{imc You see an\/‘{:hing about a ﬁormal
dotument in Communitation with a tlient,

— ;
9. Answer: C f it’s Formal written.

Anytime you are communicating with the customer about the scope of your project, it's a good idea to use
Formal Written communication.

10. Answer: A

He has to encode his message so that others will understand it.

11. Answer: A

(15 x 14) = 2 =105 This one is just asking if you know the formula n x (n-1) = 2.

12. Answer: D

Performance Reporting and Manage Stakeholders are the two Monitoring & Controlling processes.
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13. Answer: B

There are now 12 team members, five sponsors and a project manager. That gives you 18 people. Use the
formula: n x (n — 1) + 2 to calculate this: 18 x 17 +2 = 153.

Did You 9et one of the other answers?
Make sure You included the fiv

and the projett manager

onsors

14. Answer: B

The idea behind forecasts is that you are using

the Earned Value calculations that forecast

the completion of the project to set everyone’s
expectations. That's why you use EAC (which helps
you estimate your project’s total cost) and ETC
(which gives you a good idea of how much more
money you think you'll spend between now and
when it ends).

Oh, I get it. I already
came up with good cost and time
forecasts using EAC and ETC. Now
T can package them up as forecasts
and tell them to the team.

15. Answer: C

There are plenty of ways that communication can go wrong.
When you send email to the wrong person, your communication
had trouble—but that's not noise. Noise is the specific thing that
interferes with the communication. In this case, the garbled text
is a great example of noise.
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11 Project Risk Management

Planning for the Unknown

Don't worry, Sally! T

Gee whiz, Bobby! What ROV & e took care of it with risk
if these ropes break? N Vo planning. You can swing away

without a care in the world!

Even the most carefully planned project can

run into trouble. No matter how well you plan, your project can
always run into unexpected problems. Team members get sick or quit,
resources that you were depending on turn out to be unavailable—even
the weather can throw you for a loop. So does that mean that you're
helpless against unknown problems? No! You can use risk planning
to identify potential problems that could cause trouble for your project,
analyze how likely they’ll be to occur, take action to prevent the risks

you can avoid, and minimize the ones that you can’t.
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risks might occur

What's a risk?

There are no guarantees on any project! Even the simplest activity can run into
unexpected problems. Any time there’s anything that might occur on your project
and change the outcome of a project activity, we call that a risk. A risk can be an
event (like a fire), or it can be a condition (like an important part being unavailable).
Either way, it’s something that may or may not happen... but if it does, then it will
force you to change the way you and your team will work on the project.

1€ Your Vro\")ccjc requives
that you stand on the
edge of a ¢liff, then
{—)\crc's a visk ‘H\a‘{: You

tould «Call. N

1§ it's very windy out
or the ground is slippery
and uneven, then falling
is move likely.

A risk is any
uncertain event
or condition
that might
affect your
Project.

Not all risks

are negative.

Not all risks are negative

Some events (like finding an easier way to do an
activity) or conditions (like lower prices for certain
materials) can help your project! When this happens,

we call it an opportunity... but it’s still handled just
like a risk.
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How you deal with risk

When you’re planning your project, risks are still uncertain: they haven’t happened

project risk management

yet. But eventually, some of the risks that you plan for do happen. And that’s when

you have to deal with them. There are four basic ways to handle a risk:

o

this Pro\je{,{.

Avoid

The best thing that
you can do with a

risk is avoid it—if
you can prevent it
from happening,

it definitely won’t
hurt your project

The easiest way to avoid
this visk is £o walk away
£rom the ehiff... but that
may not be an oP{:ion on

Transfer

One effective way
to deal with a risk
is to pay someone
else to accept it
for you. The most
common way to
do this is to buy
insurance.

©® mitigate
If you can’t avoid the
risk, you can mitigate it.
This means taking some
sort of action that will
cause it to do as little
damage to your project
as possible.

e Accept

When you can’t avoid, mitigate, or transfer a risk,
then you have to accept it. But even when you accept
a risk, at least you've looked at the alternatives and
you know what will happen if it occurs.

£ you can't avoid the visk, anfi theve's
nothing you tan do to vedue its

impact, then actepting it
is your on\\l thoite.

Looks like falling is
the best option.
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planning for risk

Risk Management Planning Plasning

PI‘OCCSS group
By now, you should have a pretty good feel for how each of the
planning processes work. The past few knowledge areas started

out with their own planning process, and Risk Management . -1
et, . .
is no different. You start with the Risk Management -,P—:o{, 6 its too late to do a"\/{"h"‘ﬁ about it.
at's why you need to plan for visks from

Planning process, which should look very familiar to you. the beginning and k back to
nd keep toming bae do
‘\_m/ovc Flanhin3 ‘Eh\roughou{: the P\ro\)cd‘,.

Inputs

— K

/

Project Scope
Statement

By the time a visk actually oteurs on Your

You'll need to see if there
ave standard templates,
voles and vesponsibilities,
or visk tategories that
Your tompany uses.

Organizational
Process Assets

Enterprise
Ave people at your company Environmental Factors
visk takers? Do they play
it safe? Every company
has people with different

attitudes about visk. ;':rﬁ;tem ent Plan

7

Are you starting to see
a pattern here?

You should be able o Figwc
out wh\/ You need the PV'OJCC'(:

o You may get a question on management plan and
Wﬂtc}l it! the exam that asks which : stope statement. TI:kcJ:hc
: processes use Organizational minute to Lthink it Jchmugh

Process Assets! Think about why you
need them for Risk Management Planning
and the other planning processes. That
should help you remember which
processes need ‘em.
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project risk management

I You do all Your visk

Plannina b\/ meetin
with the team. ) \5 ‘
1 ' ‘ |
YO\A’“ kCC? mCC‘E"\S WI{h££‘E\:m iE' k”‘ ,l 1
{:hroug\'\ou*{: your projet [ VA
ks,
sl:ay on boF of ik \ﬁ Planning Meetings
and Analysis

Outputs

The Risk Managewent Plan is the only output

It tells you how you’re going to handle risk on your project—which
you probably guessed, since that’s what management plans do. It
says how you’ll assess risk on the project, who’s responsible for
doing it, and how often you’ll do risk planning (since you’ll have to
meet about risk planning with your team throughout the project).

The visk management
Plan is your quide to
idcn‘l:if\/ins and analyzing
visks on Your project.

your pre) The plan has parts that are really useful for managing risk:

(J It has a bunch of categories that you’ll use to classify your
risks. Some risks are technical, like a component that might
turn out to be difficult to use. Others are external, like
changes in the market or even problems with the weather.

(J You might find a Risk Breakdown Structure (RBS) here. It’s
a great tool for managing your risk categories. It looks like
a WBS, except instead of tasks it shows how the risks break
down into categories.

Risk Management Plan

(A It’s important to come up with guidelines to help you figure
out how big a risk’s impact is. The impact tells you how
much damage the risk will cause to your project. A lot of

It tells you who identifies and projects classify impact on a scale from minimal to severe,

analyzes the risks, how they do or from very low to very high.

it, and how often it happens.
(J The plan should also give you a scale to help figure out
the probability of the risk. Some risks are very likely;
others aren’t.
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break it down

Use a risk breakdown structure to categorize risks

You should build guidelines for risk categories into your
risk management plan, and the easiest way to do that is to
use a risk breakdown structure (RBS). Notice how it
looks a lot like a WBS? It’s a similar idea—you come up
with major risk categories, and then decompose them into

more detailed ones.

When you sit d

own with the

team to tome W} with 3 list

of visks, the RBS will be

rca\\\[
are a grca{: ve

usekul. The categories

‘[Ou’rc brainstorming:
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This is what an RBS looks like.
The idea heve is that You want

‘Eo tome up

with a way to take

eath visk and give it a ca'f:cgov-y.

The RBS is Jus{: one way )

Project eategorize visks. [£'s not 3 4ool
minder when Risks / or tethnique by itself; you'l
intlude it as part of the Risk
| | | Management Plan.
Technical External Organizational
Risks Risks Risks
Quality Weather Staff
Issues Problems |  Attrition
Part Customer Project
N Compatibility Issues - Priority
Changes
New
Government
Regulations

Once You tome up with 3 |ist
risks, )'ou'” label eath one
them with one of these

eategories. That will make it

easier to figwc out how 1o

deal with the visks |ater.



project risk

r r pencil
\F)’““ [

1. Stormy weather and high winds could cause very
slippery conditions, so you put up a tent and wear
slip-resistant footwear to keep from losing your
footing.

D Avoided

D Transferred

|:| Mitigated

D Accepted

2.You buy a surge protector to make sure a lightning
strike won't blow out all of your equipment.

|:| Avoided

|:| Transferred

|:| Mitigated

D Accepted

3. Flooding could cause serious damage to your
equipment, so you buy an insurance policy that
covers flood damage.

D Avoided

D Transferred

|:| Mitigated

D Accepted

4.The manufacturer issues a warning that the
safety equipment you are using has a small but
nonzero probability of failure under the conditions
that you'll be facing. You replace it with more
appropriate equipment.

D Avoided

D Transferred

|:| Mitigated

D Accepted

palebiyiwi - /£ paplone-9 paydadde-g

paplOAR - {  palldjsuel) - €

Take a look at how each of these project risks is handled and figure
— out if the risk is being avoided, mitigated, transferred, or accepted.

5. A mud slide would be very damaging to your

project, but there’s nothing you can do about it.

D Avoided

D Transferred

D Mitigated

D Accepted

6. A team member discovers that the location you

planned on using is in a county that is considering
regulations that could be expensive to comply
with. You work with a surveying team to find a new
location.

D Avoided

D Transferred

D Mitigated

D Accepted

7. Surrounding geological features could interfere

with your communications equipment, so you
bring a flare gun and rescue beacon in case it fails.

|:| Avoided D Mitigated
|:| Transferred D Accepted
paiebiiw -z palebiiw - | iSIaMsuy

513



risk planning processes

Anatomy of a Risk

Once you’re done with Risk Planning, there are four more risk
management processes that will help you and your team come up
with the list of risks for your project, analyze how they could affect
your project, and plan how you and your team will respond if any of
the risks materialize when you’re executing the project.

Risk Identification

ﬂx Qualitative Risk Analysis

: . Onte ou'vc + list o<F . )
The fivst thing you need to do when Y Jot a lis visks, you'l
planning for \riskZ is to gather the team nces fo 9et 3 good idea of ‘H‘CY
tooether and tome up with a list of Probability and impact of each visk.

every possible visk You £an think of. Remember the probabil {:\/ and impact

guidelines in the visk management plan?
This is where You use them to assign a
probability and impatt to each visk!

The RBS You eveated during
Risk Management Plannin3 will
make it a lot easier o do this.
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project risk management

m ow ‘{', \'\ ) .
B s oF v, it All four of these Risk Management
2 probabilidy and impact i1 th Pl .
assigned o cath visk. That's processes are in the Flanning
2 great starting V:“t . rocess group—you need to plan
ometimes You nee mov j—
?Jiiml’ if \/cou want to P g P y P

make good detisions...

for your project’s risks before you
start executing the Project.

All that's lef£ now is to plan vesponses
{0 eath visk! This is wheve Yyou detide

whether to avoid, mitigate, fransfer,

or attept.. and how \/ou’“ do it!

Quantitative Risk Analysis

~You tan make better detisions with
more pretise information. That's
what this protess is abou{:—assignin

numerical values for the vobabilit
and impact of each \risk.F -

@PA\N
TQAWEWwR

Why do you need to do qualitative risk analysis first and quantitative risk analysis second?

Risk Response Planning
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identify all risks

What could happen to your project? Dansing

You can’t plan for risks until you've figured out which ones you’re likely to run

into. That’s why the first risk management process is Risk Identification. \ |
The idea is that you want to figure out every possible risk that might affect -
your project. Don’t worry about how unlikely the risk is, or how bad the ‘—:‘;;A
impact would be—you’ll figure that stuff out later. s \1 \\1_ I
ot 1
: in heve? /7 \\ w
ember the assumptions you put in i .
Remer | isks——iE You assume something You should |oo at | \“. »
Those are all v © will ch the pro) etk leavned i o essons L
) R il ehanoe . om pgy . L
that's not true, it wi 9 to see what WP I Projeets \

Risk Identification

The goal of
Risk Management I\Pn':rj:;;:ment Plan

all of the
Plan
¢ / Project Scope  Qrganizational I'iSl‘ Plaﬂﬂiﬂg
Statement Process Assets .
: processes 1s to
Inputs <

\"‘
i,';

Aigh|
T

ProJuce the

)
' ) . 1
Enterprise ‘l I I'lSl‘ reQIStel‘-
Environmental Factors That’s your

ﬁ P main weapon

.L ;_hc ﬁoo's ahd ‘tcdhhiﬂucs—cs‘:ccia“y against l‘iSl(.
isk fden‘l:hcica{ion—arc all about
ga‘ﬁhcring inﬁorma{:ion from people

and making sure it’s vight.

Igsr;gzllr?:at:s;srﬁgu:};alﬁ‘ose gravel and dirt | Put up barrier or dig trench Geological data review found Thc HSk rcsls.{:fv - .H‘c onl\/
High winds can lead fo oiff i : loose topsoil nearby °“+'?“+’—ahd it's the most
an lead to cliff disaster Reinforce tent stakes; obtain National weather service \ {Z '{: O‘F i k
weatherproof equipment predicts 35% chance of high M\Por{;ah ?8?‘ ) Ny
Truck rental is unavailable Pay to reserve equipment at a :"f"ds "‘3"‘336"“"{' H:s ; lls{ O‘F a“ o£
igher than expected demand 1 initial i
second company for equipment in the area this {')\C V'ISkS ahd some |Y\|'{:|al ldcas
: season '
Equipment failure during project No responses were found by the | Recent industry report cites abou{: how \lou d chvond {-p {;hcm.
team higher-than-expected failure
rates for critical equipment

Risk Register
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project risk management

Information gathering techniques for Risk Identification

You probably already guessed that the goal of risk identification is to identify

risks—seems pretty obvious, right? And the most important way to identify those = 0 T,
risks is to gather information from the team. That’s why the first—and most A
important—technique in Risk Identification is called Information Gathering

Techniques. These are time-tested and effective ways to get information from

your team, stakeholders, and anyone else that might have information on risks.

Five useful information gathering techniques

There are a lot of different ways that you can find risks on your project.
But there are only a few that you’re most likely to use—and those
are the ones that you will run across on the exam.

The team usua"\/ tomes up with
visks that have 1o do with
building the product, while the
sponsor or someone who would use A, nd
the yrodub{: will £hink about how  €VEryonc whomig t have an opmion
it tould end wp bcing difficult o and ask them about what could

cause trouble on the project. The

Brainstorming is the first thing you
should do with your team. Get them all
together in a room, and start pumping

Interviews arc a really important
part of identifying risk. Try to find

out ideas. Brainstorming sessions always
have a facilitator to lead the team and

help turn their ideas into a list of risks. e S sponsor or client will think about the
The Sacilitator is veally imp ortant—without hev, project .in a very different way than
s \')usjc 5 disor dcrl\/ meeting with no tlear 503]. the project team.

The Delphi technique is a way to SWOT analysis lets you analyze

strengths, weaknesses, opportunities,
and threats.

get opinions and ideas from experts. This
is another technique that uses a facilitator,
but instead of gathering team members
in a room, they send questionnaires to
experts asking about important project
risks. They take those answers and

The Delphi technique
is alwa\/s anonymous.
People wil_l gve more  Root cause identification is analyzing cach
:oms{: oanons- if risk and figuring out what’s actually behind it. Even
hey know their though falling off of the cliff and having your tent

Y
cireulates them all to the expers—but names won't be blow away are two separate risks, when you take a
P attathed to them. closer look you might find that they’re both caused by

cach expert is kept anonymous so that . ) - A ~
they can give honest feedback. v the same thing: high winds, which is the root cause

for both of them. So you know that if you get high
_ @RA“«
PQwEWw

winds, you need to be on the lookout for both risks!
What's the big difference between Brainstorming and the Delphi Technique?
Can you think of a situation where one would be more useful than the other?
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risk identification

More risk identification techniques

Even though gathering information is the biggest part of risk identification, it’s not
the only part of it. There are other tools and techniques that you’ll use to make sure
that the risk register you put together has as many risks as possible. The more you
know about risk going into the project, the better you’ll handle surprises when they

happen. And that’s what these tools and techniques are for—looking far and wide

to get every risk possible.

Documentation reviews arc
when you look at plans, requirements,
documents from your organizational
process assets, and any other relevant
documents that you can find to squeeze
every possible risk out of them.

The RBS. You eveated in Risk Planning is
a good place to start for this. You ean

use all the risks you categorized in it as
3 \')um\?ing—-oﬂ: ?oin{:..

' Checklist analysis means using checklists

Assumptions analysis is what
you’re doing when you look over your
project’s assumptions. Remember
how important assumptions were
when you were estimating the project?
Well, now it’s time to look back at

the assumptions you made and make

The team made

sure that they really are things you assumP tiOIlS

can assume about the project. Wrong
assumptions are definitely a risk.

c[uring planning
to deal with

that you developed specifically to help you find
risks. Your checklist might remind you to check
certain assumptions, talk to certain people, or
review documents you might have overlooked.

— inCOmPlete

= . .

- information... and
there’s a risk that

Diagramming techniques should be pretty familiar to you already. You eacln aSSUmPtIOIl

can use the Ishikawa or Fishbone diagrams from Quality Management to help
you find the root cause of a risk, just like you did for a defect. You can also use

could turn out to

flowcharts to see how parts of your system interact—any place where they get l)e Wrﬂﬂgo
complex or uncertain is a good source of risks.
Wind
Stake i
A ent not staked well [_te_nt_l‘ Bf::.';d
L > Falling Set BP
camp
\ Landslide \ Rope failure
Survey
Geological Equipment ¥
Fishbone or Ishikawa Diagram Flowchart
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project risk management

Read each of these scenarios and identify which tool or technique is being used.
If a scenario uses an information gathering technique, specify which one.

RciSe

1. Your project requires that you set up a campsite on the edge of a cliff. You gather your
team members, including a geologist, a meteorologist, a tracker, and three campsite
workers, and lead them in a directed discussion where they identify as many risks as
possible.

2. You look through your company’s asset library and discover that two previous projects
involved setting up camp in this area. You look through the lessons learned to figure out
what went wrong, and what could have been avoided through better planning.

3. You've sent a questionnaire to a park ranger and engineers at tent and hiking
equipment companies to gather their opinions on the risk of falling off of a cliff. You
remove their names from their responses, copy them, and send them back to everyone
to get their feedback.

4. You've identified a risk that is very complex, so you identify the root cause. You use the
Ishikawa technique to gain insight into it.

5. You've reviewed your estimates and find that you had assumed that seasonal weather
patterns would hold. If they change, then it could cause serious problems with the
project.

6. You meet individually with many different people: the sponsor, stakeholders, team
members, and experts. You ask each of them detailed questions about what they think
could go wrong on the project.

SmalAIa)u| — sanbiuyos) Buuiayieh uonewloyu] *9  sisAjeue suondwnssy ‘g
sanbiuyos) buiwwelbelq v anbiuyos) Iydjiag — senbiuyos) Bullsyieh uonewsoju| ¢
SMalA8) uojeluawnaoq 'z Bulwioisuiesg — sanbiuyosy Buayieb uonewsou| *|
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find all the risks

Where to look for risks

A good way to understand risks for the exam is to know where they
come from. If you start thinking about how you find risks on your
project, it will help you figure out how to handle them.

Here are a few things to keep in mind when you’re looking for risks:

@  You can't always depend on all the
resources you were promised.
Have you ever been promised a person,
equipment, conference room, or some other
resource, only to be told at the last minute that
the resource you were depending on wasn’t
available? What about having a critical team
member get sick or leave the company at the
worst possible time? Check your list of resources.
If a resource might not be available to you when
you need it, then that’s a risk.

©® "When you assume..."
Have you ever heard that old saying about what
happens when you assume? At the beginning of
the project, your team had to make a bunch of
assumptions in order to do your estimates. But
some of those assumptions may not actually be
true, even though you needed to make them for
the sake of the estimate. It’s a good thing you
wrote them down—now it’s time to go back and
look at that list. If you find that some of them
that are likely to be false, then you’ve found a
risk.

@  The critical path is full of risks.
Remember the critical path method from
the Time Management chapter? Well, an
activity on the critical path is a lot riskier
than an activity with plenty of float,
because any delay in that activity will delay

the project.
that's not on the Lri’cicalj

Livit
l\fa;\: :aLs :lr\clall\/ amall float, that means

. .t
mall problem could easily avse it T
zcscoi\c ?:r?{jca\—-which could lead o big

delays in your Yro\')ct,{:.

@O  Look outside your project.
Is there a new rule, regulation or law being
passed that might affect your project? A
new union contract being negotiated?
Could the price of a critical component
suddenly jump? There are plenty of things
outside of your project that are risks—and
if you identify them now, you can plan for
them and not be caught off guard.

Finding visks means 'l:a”(ing to
Your team and bcin3 treative.
Risks ¢an be anywhere.

- @&RA\N
TOAWEWR

These areas are a good start, but there are plenty of other places on your
project where you can find risks. Can you think of some of them?
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project risk management

Outputs

Now put it in the risk register

The point of the Risk Identification process is to... well, identify risks. But what
does that really give you? You need to know enough about each risk to analyze it
and make good decisions about how to handle it. So when you’re doing interviews,
leading brainstorming sessions, analyzing assumptions, gathering expert opinions
with the Delphi technique, and using the other Risk Identification tools and
techniques, you’re gathering exactly the things you need to add to the risk register.

Each visk that you and Your Risk [dentifieat;
the team come up with _"‘CC{ZihSS should alway:n N
should go here. {I:,C,Udc a distussion of how Thns, is wheve the
e 4o r v gxxmrw
o.

Identified Risks

Potential Responses | Root Causes

Landslide caused by loose gravel and dirt | Put i i
up ba i i
on the nearby mountain Poaerarg trench g:f?;ilo(ijlar:ae;g;/ew found
High winds can lead to cliff disaster Reinforce tent stakes; obtain National weather service
weatherproof equipment predicts 35% chance of high
Truck rental i i o
uck rental is unavailable Pay to reserve equipment at a Higher than expected demand
second company for equipment in the area this
— — . . season
quipment failure during pr(ﬂect No rems were found by the /| Recent industry report cites
\“\ m higher-than-expected failure
/\\ rates for critical equipment
Risk Register
. . isk i
o Bt (ol ek e ke do ot b
categories [ve ZHTL " 2BS and to come up with o obvious vesponse.
do, you'l 90 bac more tomplete
add H\CW\- responses la‘{‘.cr. {_)‘ e Risk May\ascmcn{: Plan

You alveady eveated k Mar
in the last protess. Now You re going back and

( updating it by adding fhe visk vegister.

The Risk Register is built into the Risk Management Plan. [t's
the only output of the Risk Identification process.
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assign risk priorities

Planning

Rank your risks i

It’s not enough to know that risks are out there. You can identify risks all day long,
and there’s really no limit to the number of risks you can think of. But some of them
are likely to occur, while others are very improbable. It’s the ones that have much
better odds of happening that you really want to plan for.

Besides, some risks will cause a whole lot of damage to your project if they happen,
while others will barely make a scratch... and you care much more about the risks
that will have a big impact. That’s why you need the next risk management process,
Qualitative Risk Analysis—so you can look at each risk and figure out how
likely it is and how big its impact will be.

) i’icl'::\r:b:;o:-'é thi 5“'«1” You put Qualitative Risk
hat visks cre 1sk ¢ategories and Analysis
You Mc: &1\;}“:: ': ocder to definitions? Thase will ¢ome in handy.

ou’VC\ entit!

hewm. ‘F L)
analyze 24 — : 1€ you d
\I Landside caused by loose gravel and dirt Pu‘L;pl;svrlev‘ur;i;qlv;l;ch y ldh {: Pu{: {:ha‘t Stu‘c‘c

o aausel] Geological data review found n 'l:h Fl "',h
e y o __ loose topsoil nearby ¢ plan, en YOU Shou,d
igh winds can lead to ciff disaster Reinforce tent stakes; obtain National weather service h
weatherproof equipment predicts 35% chance of high 50 a Cad ahd dO "E now.
winds ’

[ Truck rental is unavailable

Pay o reserve equipmentata | Hi

z igher than expected demand

New risk category: Equipment | 5cond company for equipment in the area this
season

Equipment failure during project No responses were found by the

team

Risk Register Project Scope

Statement

Risk Management

Plan
Organizational
Process Assets /

Inputs

A good way ) ("igwc out whether
a visk is likcly is to look at lessons

learned and see if it happened before. Does the on\')cd‘, use new %eehnology

he first time? [s it very .
fj:n:\ci? l’?hm it will be more visky:

Why do you think Enterprise Environmental Factors are
NOT an input to the Qualitative Risk Analysis process?
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Examine each risk in the register

project risk management

g '
ls
Not all risks are created equal. Some of them are really likely to

happen, while others are almost impossible. One risk will cause a
catastrophe on your project if it happens; another will just waste a

few minutes of someone’s time.

Risk data quality assessment mecans
making sure that the information you’re using in your
risk assessment is accurate. Sometimes it makes sense
to bring in outside experts to check out the validity

of your risk assessment data. Sometimes you can

even confirm the quality of the data on your own, by
checking some sample of it against other data sources.

Risk urgency assessment is checking out
how soon you’re going to need to take care of a
particular risk. If a risk is going to happen soon, you’d
better have a plan for how to deal with it soon, too.

£ a visk is going to oteur early in the
?ro\')cc{‘,, it's a good idea 4o think of
a vesponse strateay early, too.

Risk categorization is all about grouping
your risks so that you can come up with a better
strategy for dealing with them. You might group
them by the phase of the project where you’ll see
them or by the source of the risk. Or you could
come up with a bunch of additional categories that
would help you to organize your response better
and be ready for the risk if it should happen.

Creating visk categories tan hc\\? you —j\
deal with whole groups visks in one
vesponse plan.

Qualitative Risk Analysis
]melps you prioritize each

risk and J:'igure out its

Rtk orobability and imoact Zt\ grol)al)ility and impact.
ISK probapility and impact assessmen

One of the best ways to be sure that you’re handling your Sometimes ‘/O'A,” find that some visks have obviously low
risks properly is to examine how likely they are to happen, probability and impact, so you won't put them in the

and how bad (or good) it will be if they do. This process
helps you assign a probability to the likelthood of a risk

main settion o‘F Your rcgis‘f‘,cr- 'hS‘{:cad, You tan add ﬂ\tm
a separate section called the watehlist, which is just a

occurring, and then figure out the actual cost (or impact) list of visks, like £hose You don't want to ‘Fo\rgc{: about,

if it does happen. You can use these values to figure out
which of your risks need a pretty solid mitigation plan,
and which can monitored as the project goes on.

Probability and impact matrix is a table
where all of your risks are plotted out according to
the values you assign. It’s a good way of looking at
the data so you can more easily make judgments
about which risks require response. The ones with
the higher numbers are more likely to happen and
will have a bigger impact on your project if they
do. So you’d better figure out how to handle those.

but you don't need to frack as tlosely. You'll thetk your
watehlist from time to time 4o keep an eye on things.

Probability Pgl

9 .09

g .07

5 .05

3 .03

A .01 (.03 ].05 |.07 |.09
Impact | 1 |.3|.5|.7].9
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prioritizing practice

rpen your pencil
Here are some facts about the cliff project that were uncovered

during qualitative analysis. Update the risk register on the facing
page with the appropriate information.

Risk Probability Impact During the qualitative visk analysis

1. Landslide A 9 sessions, the tegm assigned a

2. Winds 7 9 f;::aﬂ"i‘/ and impact mamber o

3. No truck 3 7 he visks on the fating page.
4. Storms 5 3 @

5. Supplies A 5

6. lliness A T

This gives You a good picture of the
F/_‘ threshold the tompany has set for

cvalua‘(:ing visks.

Prob. & Impact Matrix

.07
.05

- by of
¢an figure out the \vrnornﬁ\/ o
\f::h visk based on its probability

Probability
wlo| N

i iovi isks have
and um?ach Low Vnan{:\/ visk
5 - n: shading, medium ones ave llgh{:
ALALBLAL. " geay, and high ones are davk gray:
Impact

—_

.The organizational process assets at your company set a high-priority risk as any risk with a Probability and
Impact score higher than 0.20. Medium-priority risks are those between 0.10 and 0.19, and low-priority are those
between 0-0.09. Low-priority risks can be monitored on a watchlist, but High and Medium ones must have a
response strategy.

Fill in the missing values in the Priority and Probability columns in the risk register on the right, using the
Probability and Impact matrix to figure out which ones are low, medium or high. For example, we filled

in “High” under Priority for row #3 by looking up risk (“No truck”) in the first table, finding the probability
and impact values, and then using the Probability & Impact Matrix. The probability is .3 and the impact is

.7, so you can find the corresponding box in the matrix. Since it’s dark gray, its priority is “High.”

2 After analyzing your data, you came up with three risk categories for the project: natural, equipment, and human.
Fill in the missing values in the “Category” column of the risk register with either “Natural,”“Equipment,”
or “Human.” We started you out by filling in a few of them.

3. For this particular project, you'll need the equipment at the start of the project, so any equipment risks are
considered high urgency. Natural and human risks are all medium urgency, except for ones that have to do with
storms, which you consider low urgency for this project because of limited mitigation potential.

Figure out the whether the urgency for each risk is “Low,” “Medium,” or “High” and fill in the “Urgency”

column in the risk register.
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project risk

[t's okay for some vesponses

4o be blank—\/oujll ‘C|” them

in later during the Risk Response Planning protess.

\

Identified
Risks

Landslide
caused by loose

N

Potential
Response

Put up barrier or
dig trench

Root Cause

Geological data
review found

Category

Priority

Urgency

getting medical
care

gravel and dirt loose topsoil
on the nearby nearby
mountain
High winds Reinforce tent National weather N&TUI’&' Medium
can lead to cliff | stakes; obtain service predicts
disaster weatherproof 35% chance of
equipment high winds
Truck rental is Higher than H H
unavailable expected Eqmpmen’r quh
demand for
equipment this
season
Storms Create reserves | El Nifio weather Medium LOW
predicted to account for pattern
through the first | time lost due to
two weeks of storms
project schedule
time
Supply shortage Nearest store is H
if we don’t 30 miles away Eqmpmen’r
accurately
predict food
needs
If someone gets | Bring a doctor Nearest hospital
sick, it could with us on the is 50 miles away
be a problem project
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update

Outputs

The only output of qualitative
risk analysis is the upc[atec[

risk register.

Qualitative analysi i

- ysis hcl\?s ou £i i
risks are most important \'/Eo you?:::\r:;t{:‘tlsh"th
s:cf:css. When you'vc Linished Your Anal\/sis ou
should have a risk vegister that tells You :3>;o£

\/ more about

Identified
Risks

Potential
Response

what ¢ould 90 wrong,

Root Cause

Category

Priority

Urgency

Landslide Put up barrier or | Geological data Na’rural Medium
caused by loose | dig trench review found
gravel and dirt loose topsoil
on the nearby nearby
mountain
2. | High winds Reinforce tent National weather Na’rural ngh Medium
can lead to cliff | stakes; obtain service predicts
disaster weatherproof 35% chance of
equipment high winds
3. | Truck rental is Higher than H H £
unavailable expected EQUIPWIGWI' quh ngh
demand for
equipment this
season
4. | Storms Create reserves | El Nifio weather Na’rural Medium LOW
predicted to account for pattern
through the first | time lost due to
two weeks of storms
project schedule
time
5. | Supply shortage Nearest store is H H
if we don't 30 miles away E(IUIPWIQWI' LOW ngh
accurately
predict food
needs
6. | If someone gets | Bring a doctor Nearest hospital Human LOW Medium
sick it could be a | with us on the is 50 miles away
problem getting | project
medical care
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thereqare no .
b Questions

Dum

* Who does qualitative risk analysis?

A: The whole team needs to work on it together.

The more of your team members who are helping to
think of possible risks, the better off your plan will be.
Everybody can work together to think of different risks to
their particular part of the work, and that should give an
accurate picture of what could happen on the project.

Q: What if people disagree on how to rank risks?

A: There are a lot of ways to think about risks. If a risk
has a large impact on your part of the project or your goals,
you can bet that it will seem more important to you than
the stuff that affects other people in the group. The best
way to keep the right perspective is to keep everybody on
the team evaluating risks based on how they affect the
overall project goals. If everyone focuses on the effect
each risk will have on the cost, quality, and scope of your
project, risks will get ranked in the order that is best for
everybody.

Q,: Where do the categories come from?

A: You can create categories however you want.
Usually, people categorize risks in ways that help them
come up with response strategies. Some people use
project phase. That way, they can come up with a risk
mitigation plan for each phase of a project, and they

can cut down on the information they need to manage
throughout. Some people like to use the source of the risk
as a category. If you do that, you can find mitigation plans
that can help you deal with each source separately. That
might come in handy if you are dealing with a bunch of
different contractors or suppliers and you want to manage
the risks associated with each separately.

Q: How do | know if I've got all the risks?

A: Unfortunately, you never know the answer to that
one. That's why it's important to keep monitoring your
risk register throughout the project. It's important that you
are constantly updating it and that you never let it sit and
collect dust. You should be looking for risks throughout all
phases of your project, not just when you're starting out.

project risk

Q; I'm still not clear on the difference between
Delphi and brainstorming.

A: It's easy to get those two confused because both
are about people sitting and thinking of risks. Delphi is

a technique where you ask experts to give their opinion
anonymously, and then you evaluate those opinions.
Brainstorming is just you and your team sitting in a room
thinking of risks.

Q; What'’s the point in even tracking low-priority
risks? Why have a watchlist at all?

A: Actually, watchlists are just a list of all of the risks
that you want to monitor as the project goes on. You might
be watching them to see if conditions change and make
them more likely to happen. By keeping a watchlist, you
make sure that all of the risks that seem low priority when
you are doing your analysis get caught before they cause
serious damage if they become more likely later in the
project.

The conditions that cause a risk are called triggers. So,
say you have a plan set up to deal with storms, and you
know that you might track a trigger for lightning damage,
such as a thunderstorm. If there’s no thunderstorm, it's
really unlikely that you will see lightning damage, but once
the storm has started, the chance for the risk to occur
skyrockets.

Q: | still don’t get the difference between priority
and urgency.

A: Priority tells you how important a risk is, while
urgency tells you when you need to deal with it. Some
risks could be high priority but low urgency, which means
that they're really important, but not time-critical. For
example, you might know that a certain supplier that
provides critical equipment will go out of business in six
months, and you absolutely need to find a new supplier.
But you have six months to do it. Finding a new supplier
is a high priority, because your project will fail if it's not
taken care of. But it's not urgent—even if it takes you four
months to find a new supplier, nothing bad will happen.
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qualitative vs

Qualitative vs. quantitative analysis

Let’s say you're a fitness trainer, and your specialty is helping
millionaires get ready for major endurance trials. You get paid the
same for each job, but the catch is that you only get paid if they
succeed. Which of these clients would you take on?

Running a Marathon VS. Climbing Mount Everest

Ore tlient wants You to help him

: . help him
train so that he ean finish a Another client wants you b hel
mara{hon. HC dOCSh)‘{: have ‘{',O Win Sc{', to the ‘{',0‘7 O‘c MOMV\‘{Z EVCY:SS&-)OHC
Jus‘[: 9et to the finish line. won't be satistied urless he 9¢

the summit.

It’s much more likely that you can get even an
out-of-shape millionaire to finish a marathon
than it is that you can get him to climb Mount
Everest successfully.

In fact, since the 1950s, 10,000 people have attempted
to climb Mount Everest, and only 1,200 have succeeded.
200 have died. Your qualitative analysis probably told
you that the climbing project would be the riskier of the
two. But having the numbers to back up that judgment
1s what quantitative analysis is all about.
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Quantitative risk analysis

Once you've identified risks and ranked them according to the team’s

project risk management

Planning

PrOCCSS gl‘OllP

assessment, you need to take your analysis a little further and make

sure that the numbers back you up. Sometimes you’ll find that your
initial assessment needs to be updated when you look into it further.

‘From O\ual'l{:a{""c

The vk et amkitative

analysis is an inpw
ana\\/s\s.

Organizational
Process Assets

4

Inputs

Risk Register

L —

Thc PM P’an

. and
Risk Plél,n destrihbc he
ow Yyou')| 3"3’)2: visk.

7 \
Project . .
Management Plan Quantltatlvg Risk
Analysis
Project Scope
Statement

Risk Management
Plan

The tools for this
are all about
and ana| Zin

probab i

process
9athering data
al it to determine
||rl:y of visks oteurring,

Onte you)\rc done ahal\/zing, You
update the visk register with

the data you've gatheved.

Human

Mediom

Risk Register
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get

First gather the dafa...

Quantitative tools are broken down into two categories: the ones that

help you get more information about risks and the ones that help you to
analyze the information you have. The tools for gathering data focus on
gathering numbers about the risks you have already identified and ranked.

Interviewing

Sometimes the best way to get hard data about your risks is to
interview people who understand them. In a risk interview, you
might focus on getting three-point cost estimates so that you can
come up with a budget range that will help you mitigate risks later.
Another good reason to interview is to establish ranges of probability
and impact, and document the reasons for the estimates on both
sides of the range.

Probab“ity distribution Beta Distribution  Triangular Distribution
Sometimes taking a look at your time and cost estimate ranges in

terms of their distribution will help you generate more data about 01 01
them. You probably remember these distribution curves from your
probability and statistics classes in school. Don’t worry, you won’t be
asked to remember the formal definition of probability distributions

or even to be able to create them. You just need to know that they

are another way of gathering data for quantitative analysis.
0.0 0.0

Expert judgment

It’s always a good idea to contact the experts
if you have access to them. People who have
a good handle on statistics or risk analysis

in general are always helpful when you are
doing quantitative analysis. Also, it’s great
to hear from anybody who has a lot of
experience with the kind of project you are
creating, too.
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project risk management

.. then analyze it

Now that you have all the data you can get about your risk register, it’s = -
time to analyze that information. Most of the tools for analyzing risk . \IM_“
data are about figuring out how much the risk will end up costing you.

Sensitivity analysis is all about looking at the effect one Rornade: Magrsa
variable might have if you could completely isolate it. You might s AAENE Snes
look at the cost of a windstorm on human safety, equipment loss,

and tent stability without taking into account other issues that

might accompany the windstorm (like rain damage or possible ﬁ B
debris from nearby campsites). People generally use tornado
diagrams to look at a project’s sensitivity to just one risk factor. The tornado diagram lets you look at Jjust one

untevtain factor while assuming that all other
data will stay where you expect it to.

Expected monetary value analysis lcts you examine
costs of all of the paths you might take through the project
depending on which risks occur and assign a monetary value to
each decision. So, if it costs $100 to survey the cliff and $20 to
stake your tent, choosing to stake your tent affer you’ve looked at
the cliff has an expected monetary value of $120.

The wind's blowing at 31 mph
SE. I weigh 153 Ibs. According
to my simulations, I have a 28.3%
chance of falling off the cliff in
these conditions.

The main method of Expected Monetary value analysis you need
to know for the test is Decision Tree Analysis. For decision

tree analysis, you just diagram out all of the decisions you think Quantitative anal)'sis means £akin9 E
you will need to make to deal with risks. Then you add up all that measurements and toming up with exaet \\\L L
you would need to spend to make each decision. numbers to deseribe Your risks. \ %‘- |
4\ A Y
we'll £alk abouk \ 1 \
this on page 534 - '

Modeling and distribution. It’s also a good idea to run
your project risks through modeling programs if you can. Monte

T"‘is is ‘f:hc same

'ECChniquc You leavned
in Chapter b for cost
csfima‘f:ion‘

Carlo analysis is one such tool that can randomize the outcomes
of your risks and the probabilities of them occurring to help you

get a better sense of how to handle the risks you have identified.

Monte Carlo analysis lets you vun 3 lot oi//
simulations to come up with data about

what could happen on Yyour ?ro\')ec{:.
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what’s it

Calculate the Expected Monetary Value of your risks

Okay, so you know the probability and impact of each risk. How does -
. [

that really help you plan? Well, it turns out that if you have good numbers . .

for those things, you can actually figure out how much those risks are

going to cost your project. You can do that by calculating the Expected

Monetary Value (or EMV) of each risk:
i | Y \(Ou tan find these

. stev.
in your visk veg\s

o Start with the probability and impact of each risk.

Risk Probability Impact
High winds 35% cost $48 to replace equipment
Mudslide 5% lose $750 in damage costs
Wind generator is usable 15% save $800 in battery costs
Truck rental unavailable 10% cost $350 for last-minute rental

e Take the first risk and multiply the probability by the impact. For opportunities,
use a positive cost. For threats, use a negative one. Then do the same for the
rest of the risks.

High winds: 357 x -48 = -516.80
Per Bt D Mudslide: 57 x -6750 = 48750
?lrd;abrg/ thc Wind generator: 197 x 20.00
low so the EMV . A .

Truck rental: 107% x -9350 = -935.00

is small.

The wind generator visk is an
opportunity because you'll save
money if it happens. So when You
do the EMV caleulation, You use
3 Posi{:ivc number for the imPat‘b

e Now that you've calculated the EMV for each of the risks, you can add
them up to find the total EMV for all of them.

EMV = -616.80 + -$37.50 + 9120.00 + -$35.00 = -$30.70

£ you add 130770 to the budget, \ﬂ
then it should be enough {0 actount

for these visks.
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project risk

rpen your penml
kﬁ You'll need to know how to do EMV calculations for the test. Give

s them a shot now—they're pretty easy once you get the hang of

them.
Take a look at this table of risks.
Risk Probability Impact
Navigation equipment failure 15% costs $300 due to getting lost
Unseasonably warm weather 8% saves $500 in excavation costs
Wild animals eat rations 10% costs $100 for replacement run

1. Calculate the EMV for each of these three risks.

2. If these are the only risks on the project, calculate the total EMV.

3.The latest weather report came out, and there is now a 20% chance of unseasonably
warm weather. What's the new EMV for the project?

4. Now the cost of replacement rations goes up to $150. What's the new EMV for the
project?

— > Answers on page 554.
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cost of choices

Decision tree analysis uses EMV to help you make choices T‘lﬁ

There’s another way to do EMV—you can do it visually using something 1 You bu\/ a heavy tent, then it proteets

called a decision tree. This decision tree shows the hidden costs of Your equipment better, but it!ll ¢o sk move
whether or not you buy a heavier tent. The tent is more expensive—it You fiawc that if there ave High i .
costs $350, while the lighter tent costs $130. But the heavier tent has better you'll lose fl°)‘53 worth of equipment wi {L 3
protection against the wind, so if there are high winds, your equipment Iithc tent, but onl\/ ,‘l“'e worth if You have
iso’t damaged. The nations a h}eavy one. £ I{:hc\rc are low winds, then

servite SI:‘;Sa ‘E‘;"‘a{:,h“’ yo';”lloohl\/ IOSE 7 erth with 2 light tent

eres a and ¢ wor h . h
35% thante of high winds I orth vith 3 heavy tent.
. hith means there’ '
. h spendin w ere’s 3
s it wort sp 9 5% chante of low winds. ————

£350 on a heavier tent,
vather than §130 on
the lighter one?

High Winds
-$48

EMV = 35% x -$48
-$16.80

These tosts A\I lower
because the heavy tent
5'|vcs You move Yro{;cc{jon
against the wind

35%

Buy
heavier
tent?

=] EMV = 65% x -$10
-$6.50

—— s

High Winds
] EMV = 35% x -$95

Each of the four branthes of this detision tree
has its own EMV. This branih shows \/ou{:whz{: )
ens when You don't buy the hcav'm’r ent an

:‘:\‘:?high w'mds\/ ottur. Thc\,{‘,cn‘f, (,os{‘,sofl%ol. Add‘
the EMV for high winds, which is 35% % 7993 =
#33’555. So the total cost Lor this branth is {130
+ $333.55 = §463.55

EMV = 65% x -$15
-$9.75

What’s the EMV - or how much it’s likely to cost you — of choosing the heavier tent?

£ we add the EMV for high winds \>|us ‘f‘, ;C:IISVIS \()iusf.:‘p‘l:hc EbMV of the
tost of the tent, we'll figwc out the “veal” cost of Thoosing the heavier inds it you buy the

Lent. So that’s —f16.80 + 650 + {350 = —{373.30. o e o bty
of low winds is 65%, and +the

Compare that with the EMV of choosing the lighter tent. Which decision makes sense? ¢o:f i< /|0 ¢, i1’ just like

We ¢tan do the same thing for the bottom two branthes of the tree. The the other EMV caleulations:
“cheaper” tent eosts —§130 + —$333.55 + 1975 = {47713.30. So it’s 5% x —fl0 = _fb50.
actually more expensive!
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project risk

Looking at the decision tree on the facing page, see if you can figure out the
expected monetary value depending on the decisions the team makes.

Exercise

to buy the heavier tent?

(@

2. If you don’t buy the heavier tent, then yo
your equipment, and that will save you
still a 45% chance of high winds, does if’s

Hint: Figure out the new EMV for eath branth—
that will tell you if £he detision makes sense.

1. You hear a weather report that says there’s now a 45% chance of high winds. Does it still make sense

ave room to take along a wind generator that can power
0Nin portable batteries if there’s a heavy wind. If there’s
make sense to buy the heavier tent?

—> Answers on page 555.

This is an oPPor‘Euni'l:\/. So/i'f: should
have a POSITIVE value when you do
the EMV Ca'du'a‘{:ion

Q: I still don’t get this Monte Carlo
stuff. What's the deal?

A: All you really need to know about
Monte Carlo analysis for the test is that it's
a way that you can model out random data
using software. In real life, though, it's a
really cool way of trying to see what could
happen on your project if risks do occur.
Sometimes modeling out the data you
already have about your project helps you to
see better the real impact of a risk if it

did happen.

Q,: I can figure out how much the
risk costs using EMV, or | can do it with
Decision Tree Analysis. Why do | need
two ways to do this?

thereqare no o
Dumb Questions

A: That's a good question. If you take a
really careful look at how you do Decision
Tree Analysis, you might notice something...
it's actually doing exactly the same thing as
EMV. It turns out that those two techniques
are really similar, except that EMV does it
using numbers and Decision Tree Analysis
spells out the same calculation using

a picture.

Q: | understand that EMV and
decision trees are related, but I still don’t
exactly see how.

A: It turns out that there are a lot of EMV
techniques, and decision tree analysis is just
one of them. But it's the one you need to
know for the test, because it’s the one that

helps you make decisions by figuring out

the EMV for each option. You can bet that
you'll see a question or two that asks you

to calculate the EMV for a project based on
decision tree like the one on the facing page.
As long as you remember that risks are
negative numbers and that opportunities are
positive ones, you should do fine.

Q,: So are both quantitative analysis
and qualitative analysis really just
concerned with figuring out the impact
of risks?

A: That's right. Qualitative analysis
focuses on the impact as the team judges it
in planning. Quantitative analysis focuses on
getting the hard numbers to back up

those judgments.
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more register

Update the risk register based on your

/ ve fini : .

W ber} you've ﬁmshed.gathermg data about the risks, you change your
priorities, urgency ratings and categories if necessary and update your
risk register. Sometimes modeling out your potential responses to risk

helps you to find a more effective way to deal with them.

Identified
Risks

Potential
Response

Root Cause

Category

Outputs

Analysis showed us that this
would be the most expensive
visk if it were {0 ottur. So
it got upgraded to a high

yvio\ri{y-

Landslide Put up barrier or | Geological data Natural Medium
caused by loose | dig trench review found
gravel and dirt loose topsoil
on the nearby nearby
mountain
2. | High winds Reinforce tent National weather | Natural High Medium
can lead to cliff | stakes; obtain service predicts
disaster weatherproof 35% chance of
equipment high winds
3. | Truck rental is Pay to reserve | Higher than Equipment High High
unavailable equipment expected
at a second demand for
company equipment this
season
4, | Storms Create reserves | El Nifio weather | Natural Medium Low
predicted to account for pattern
through the first | time lost due to
two weeks of storms
project schedule
time
5. | Supply shortage Nearest store is | Equipment Low High
if we don’t 30 miles away
accurately
predict food
needs _—\
6. | If someone gets | Bring a doctor Nearest hospital | Human Low < Low
sick, it could with us on the is 50 miles away
be a problem project
getting medical
care
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QBUI.I.ET POINTS: AIMING FOR THE EXAM

project risk

The main output of all of the risk management planning processes is an updated risk register.

The first step in risk management is Risk Identification, where you work with the whole team to figure
out what risks could affect your project.

Qualitative and quantitative analysis are all about ranking risks based on their probability and impact.

Qualitative analysis is where you take the categories in your risk plan and assign them to each of the
risks that you've identified.

Quantitative analysis focuses on gathering numbers to help evaluate risks and make the best
decisions about how to handle them.

Decision Tree Analysis is one kind of Expected Monetary Value analysis. It focuses on adding up
all of the costs of a decisions being made on a project so that you can see the overall value of risk
responses.

To calculate EMV, be sure to treat all negative risks as negative numbers and all opportunities as
positive ones. Then add up all of the numbers on your decision tree.

Don't forget watchlists. They let you monitor lower-priority risks so that you can see if triggers for those
risks occur and you need to treat them as higher priorities.

All of the processes in Risk Management are planning or control processes. There are no executing
processes here. Since the goal is to plan for risks, there is no need to focus on actually doing the work.
By then, it’s too late to plan for risks.

Your risk register should include

hoth threats and oPPortunities.

Opportunities have Bositive impact

values, while threats have negative

ones. Don’t forget the plus
or minus sign when you're TOWER
CalCUlatiﬂg EMVo How would you handle the risks

listed in the risk register so far?
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planning risk responses

How do you respond fo a risk? phanuing

After all that analysis, it’s time to figure out what you’re going to do if a
risk occurs. Maybe you’ll be able to keep a reserve of money to handle {5
the cost of the most likely risks. Maybe there’s some planning you can do (D )
from the beginning to be sure that you avoid it. You might even find a way ltlﬁ" ;_JI;

to transfer some of the risk with an insurance policy.

e
5

Risk Response

However you decide to deal with each individual risk, you’ll update your f
Planning

risk responses in the risk register to show your decisions when you’re done.
When you’re done with Risk Response planning, you should be able

to tell your change control board what your response plans are and who Risl( response

will be in charge of them so they can use them to evaluate changes.
Planning 18 {iguring
gister is the output ok Out Wllat you,ll JO i{

The visk ve ) e 1€ should

{ b ut the .
tontain chY\I‘H\\V\S ‘ft?u know : :;c“ e rISks LaPPen.
cisks fating your Yro\)cd’,, an

ioht have
. nses You ™9 .
ch\mma:/g Yac\sovvxo‘,’) the way: You might consult the visk

i management plan 4o fiqure out
“fho Is vesponsible for what i
risk response Planning or even

9uidelines for visk Priovities.

[ e U R ™

\//

Risk Register Risk Management Plan —

Notice that or9anizational prosess

assets aren’t heve. You tan't use

ab‘l:cmyl..a'l:c for this one. [{s all
Zh:z'l: Ewing Oli‘t the responses

make se jeet’
SPEC”:IC ri:;:: or Your Pro\)cd:s
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It isn’t always so bad

Remember the strategies for handling negative risks—avoid, mitigate,

project risk management

transfer, and accept—from earlier? Well, there are strategies for handling The S£Ya£‘3i‘5,£°"' “Cﬁa‘kiVC visks
positive risks, too. The difference is that strategies for positive risks are also ‘l:oolsf {cchniqucs for this
are all about how you can try to get the most out of them. The strategies for protess. They've the ones You alrcady
handling negative and positive risks are the tools and techniques for the Risk learned: avoid, mi{:iga{:c, transfer and

Response Planning process.

0 Exploit

This is when you do everything you can to make
sure that you take advantage of an opportunity.
You could assign your best resources to it. Or
you could allocate more than enough funds to

be sure that you get the most out of it.

6 Enhance

This 1s when you try to make the opportunity
more probable by influencing its triggers. If
getting a picture of a rare bird is important,

then you might bring more food that it’s
attracted to.

aceept. Aceeptance is a Jccthnique for
both negative and positive visks.

Share
Sometimes it’s harder to take advantage of an

opportunity on your own. Then you might call
in another company to share in it with you.

Accept

Just like accepting a negative risk, sometimes an
opportunity just falls in your lap. The best thing
to do in that case is to just accept it!

Response planning can even find wmore risks

Secondary risks are risks that come from
a response you have to another risk. If you dig

a trench to stop landslides from taking out your
camp, it’s always possible for someone to fall

into the trench and get hurt.

I get it. So, I have to go back and analyze
secondary risks. But residual risks just sit
there, so I can deal with them later.

Residual Risks arc those that remain after
your risk responses have been implemented. So
even though you reinforce your tent stakes and
get weatherproof gear, there’s still a chance
that winds could destroy your camp if they are
strong enough.

you are here » 539



which

.. q *’ +

+ WHAT'S MY PLURPASE
& WA

Which risk response technique is being used in these situations? Match each technique to its scenario.

Mitigate

Avoid

Accept

Transter

=

Explo

Share

Enhance
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If the weather’s good, then there’s a chance you could see a meteor
shower. If the team gets a photo that wins the meteor photo contest,
you can get extra funding. You have your team stay up all night with
their telescopes and cameras ready.

You hear that it’s going to rain for the first three days of your trip, so
you bring waterproof tents and indoor projects for the team to work
on in the meantime.

You read that there’s a major bear problem in the spring on the cliff
where you are planning to work. You change your project start date to
happen in the fall.

On your way up the cliff, you meet another team that is looking to
survey the area. You offer to do half of the surveying work while they
do the other half and then trade your findings with one another.

There’s a high probability of water damage to some of your
equipment, so you buy insurance to avoid losses.

There’s always the chance that someone could make a mistake and
fall off the cliff. No matter how much you plan for the unexpected,
sometimes mistakes happen.

About 10 years ago a really rare bird, the black-throated blue warbler,
was seen on this cliff. If you could get a picture of it, it would be
worth a lot of money. So, you bring special seeds that you have read
are really attractive to this bird, and you set up lookout points around
the cliff with cameras ready to get the shot.

—> Answers on page 556.
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Add risk responses to the register Outputs
You guessed it— more updates to the risk register. All of your risk responses will
be': tracked through change control. Changes that you need to make to the plan
will get evaluated based on your risk responses, too. It’s even possible that some
of your risk responses will need to be added into your contract.

Every risk needs to
have one person who
owns ‘H\C V‘cs‘?onsc

Plan.
AW
Identified Potential Root Cause ' Priority | Urgency
Risks Response
1| Landslide caused | Put up barrier or dig | Geological data JOQ s Natural High Medium
by loose gravel trench review found '
and dirt on the loose topsoil
nearby mountain nearby
2. | High winds Reinforce tent National weather Tanva T. Natural High Medium
can lead to cliff stakes; obtain service predicts
disaster weatherproof 35% chance of
equipment high winds
3. | Truck rental is Pay to reserve Higher than Joe S. Equipment | High High Dwmg visk
unavailable equipment ata expected response
second company demand for ?lanning, the
equipment this team agreed
season o bu\/
4. | Storms predicted/” | Buy stor N El nifio weather | Michael B. Natural Medium Low insurante
through the first insurance pattern /’—_\/ 1 ‘(_‘or £his one

two weeks of in case the /_/

project schedule equipment is

time damaged
5. | Supply shortage Nearest store is | James S. Equipment | Low High
if we don't 30 miles away
accurately predict
food needs
6. | If someone gets Bring a doctor with Nearest hospital Tanva T. Human Low Low
sick, it could be a | us on the project is 50 miles away
problem getting
medical care
o
< 7. | Someone could Set up a trench Dig trench for Joe S. Human Low Low B
fall in the landslide | patrol to make sure | landslides
1 trench no one gets hurt

L___—————'\

Sometimes \iou'“ need to thange the This is 3

tortract to aceount for visks setondary visk
Th . ‘L
['\ v ;af/z’ Plan needs 4o be tt,:{r,; L:':S:{:o y
/_/ o ed so that In'(:eg\ra-l:cd " #Iy
o hangc Control ¢an intlude ) = vis )
Project N e risk responses.
Management Plan Updates Contract updates
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is

Head First: We’ve seen you hanging out on cliffs
for a while now. Apparently, you’ve been paying
people to stand on the cliff for you or getting a
friend to hold a trampoline at the foot of the cliff;
we’ve even seen you jump off of it. So now that I've
finally got a chance to interview you, I want to ask
the question at the top of everyone’s mind: “Are you
insane? Why do you spend so much time up there?”

Stick Figure: First off, let me dispel a few myths
that are flying around out there about me. I'm not
crazy, and I’'m not trying to get myself killed! Before
Risk Management entered my life I, like you, would
never have dreamed of doing this kind of thing.

Head First: Okay, but I'm a little skeptical about
your so-called “Risk Management.” Are you trying
to say that because of Risk Management you don’t
have to worry about the obvious dangers of being up
there?

Stick Figure: No. Of course not! That’s not the
point at all. Risk Management means you sit down
and make a list of all of the things that could go
wrong. (And even all the things that could go right.)
Then you really try to think of the best way to deal
with anything unexpected.

Head First: So you're doing this Risk Management
stuff' to make it less dangerous for you?

Stick Figure: Yes, exactly! By the time I'm standing
up there on that cliff, I've really thought my way
through pretty much everything that might happen
up there. I've thought through it both qualitatively
and quantitatively.

Risk Management Exposed
This week’s interview:
Stick figure who hangs out on cliffs

Head First: Quantitatively?

Stick Figure: Yes. You don’t think I’d go up there
without knowing the wind speed, do you? Chance
of landslides? Storms? The weight of everything
I'm carrying? How likely I am to fall in weather
conditions? I think about all of that and I measure
it. Then I sit down and come up with risk response
strategies.

Head First: OK, so you have strategies. Then
what?

Stick Figure: Then I constantly monitor my risks
while I'm on the cliff. If anything changes, I check to
see if it might trigger any of the risks I've come up
with. Sometimes I even discover new risks while I'm
up there. When I do, I just add them to the list and
work on coming up with responses for them.

Head First: I see. So you're constantly updating
your list of risks.

Stick Figure: Yes! We call it a Risk Register.
Whenever I have new information, I put it there.
It means that I can actually hang out on these cliffs
with a lot of confidence. Because, while you can’t
guarantee that nothing will go wrong, you can be
prepared for whatever comes your way.

Head First: That’s a lot of work. Does it really
make a difference?

Stick Figure: Absolutely! I’'d never be able to sleep
at night knowing that I could fall off the cliff at any
time. But I've planned for the risks, and I've taken
steps to stay safe... and I sleep like a baby.



You can’t plan for every risk at

the start of the project

Even the best planning can’t predict
everything—there’s always a chance that
a new risk could crop up that you hadn’t
thought about. That’s why you need to
constantly monitor how your project is
doing compared to your risk register. If a
new risk happens, you have a good chance
of catching it before it causes serious
trouble. When it comes to risk, the earlier
you can react, the better for everybody.
And that’s what the Risk Monitoring
and Control process is all about.

-

The park vanger’s tome

b\/ to let you know

about some vetent bear

sigh{;'mss on this eliff.

project risk management

Monitoring
& COntroumg

PK‘OIJQSS gt‘OlIP

There have been reports of
bears causing problems for
people around here lately.
Be careful out here.

G_L/ The visk vegister doesn’t 55

anything about hand]
Looks like this is :n:\? beavs.
visk altogether...
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control your risks

Risk monitoring and control is another change control process

Risks responses are treated just like changes. You monitor the project in every
status meeting to see how the risks in the risk register are affecting it. If you need

to implement a risk response, you take it to your change control board because it
amounts to a change that will affect cost, quality, or schedule.

As thange vequests ave
isks
‘ mplemented, new vis
You Lo;;\’arc a\\\ of \[:_:A:;E::a \/‘\. L a‘; e v
data to your plans &

s, metvits,
R‘sk RC%’IS‘ECY ay\d thc PM P\a“ g{.'a.{.‘us Y‘C?O‘( (4

and other work outputs

J\ should be veviewed to see
W visks ave happening
" Approved Change
project ) Requests
Management Plan

—

JUX

Work Performance ——
Information —

\

Performance
Reports
Risk Register
o Risk monitoring
@ Weekly Meeting Agenda
sShou e done
o 1. Review work performance information and
I earned value narmboers
® ) ranine performance reports. at everx' status
® o \What have people gotten done? R
meetin
o 3. Review risk register. g o
You shodld keer © e Have any risks occurred that reqire
moritering Your e implementciton of a risk response
visks at every ® trates
ety ‘W\h‘ H:ic @ o Have we identified ang new risks that
Yro\')cc{: @ tlosed ® need to be analgzed?
([
e
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How to control your risks

Controlling risks means keeping your finger on the pulse of the project. If you

project risk

are constantly reviewing all of the data your project is producing, you will be able

to react quickly if a new risk is uncovered or if it looks like one of your response

strategies needs to spring into action. Without careful monitoring, even your best

plans won’t get implemented in time to save your project if a risk happens.

Risk reassessment

You should have some regularly scheduled reassessment meetings to
go over all of the information you have to date and see if your risk
register still holds true. In a reassessment, your main goal is to find
any new risks that have come up. That’s why it’s important to re-
assess your risk register every so often and be sure that all of the risks
in it are still the right ones.

Variance and trend analysis

Comparing the actual project performance to the plan is a great
way to tell if a risk might be happening, If you find that you're
significantly over budget or behind schedule, a risk could have
cropped up that you didn’t take into account. Looking for trends in
your defects or schedule variance, for example, might show patterns
that indicate that risks have occurred before you would have found
that out on your own.

Reserve analysis

Just like you keep running tabs on your budget, you should always
know how much money you have set aside for risk response. As you
spend it, you should be sure to subtract it so you know if you have
enough to cover all of your remaining risks. If you start to see that
your reserves are running low and there are still a lot of risks being
identified, you might be in trouble. Keeping tabs on your reserve
means that you will always know if you need to reserve more funds
or make different choices about how to handle risks as they come up.

Sometimes this kind of veserve is ealled
a “Lon{fmgcm\/"——bccausc its use is .
tontingent on a tevtain visk happening,

50
40
30
20

10

1985 1990 1995 2000 2005 2010
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More risk monitoring and control techniques

There are just a few more tools in the Risk Monitoring and Controlling
process. They’re all focused on finding new risks if they crop up, dealing with
changes to the risks you've already planned for, and responding quickly to
risks you know how to handle.

Never stop looking

Risk audits are when you have an outside party come ‘[Or new riSI(S anJ

in and take a look at your risk response strategies to judge
how effective they are. Sometimes risk audits will point J .

out better ways of handling a specific risk so that you can a aPtlng y our’
change your response strategy going forward.

strategies for
Auditors will also look at how C[ealiﬂg Witll tllem.

effective your ovevall protesses
for visk planning ave-

Technical performance measurement mecans
comparing the performance of your project with its planned
performance. So if you expected to hit a specific milestone, you
could check performance information on your product at that time
to see if it measured up to the plan. If not, that might indicate that
there are risks you didn’t plan for.

Status meetings are the most important way to keep the
team up to date on risk planning—so important that they should
happen throughout the entire project. The more you talk
about risks with the team, the better. Every single status meeting
should have risk review on the agenda. Status meetings are a really

important way of noticing when things might go wrong, and of
making sure that you implement your response strategy in time.
It’s also possible that you could come across a new opportunity by
talking to the team.

546



project risk

Here are some risk monitoring and control activities. Can you determine which

\

Exercise

1. At every milestone, you do a new round of risk
identification and make sure that the risks in your
risk register still apply to the project.

[] Audit

[ ] Technical Performance Measurement

[ ] Trend Analysis [ ] Reserve Analysis

[ ] Reassessment

2. You check to make sure that you have all of the
features developed in your project that you had
planned when you reach the “feature complete”
milestone. When you find that you are missing
one of the planned features, you realize that a
new risk has shown up—you missed one of the
required features in your functional specification.

[] Audit

[ ] Technical Performance Measurement

[ ] Reassessment

[] Trend Analysis [ ] Reserve Analysis

3. You take a look at the number of defects you have

found in your project per phase and find that it
is higher in your project than it has been in most
other projects that the company is doing. You dig

a little deeper and find some previously unplanned

risks that have been causing trouble on your
project.

[] Audit

[] Technical Performance Measurement

[] Trend Analysis [ ] Reserve Analysis

[ ] Reassessment

of the tools is being used in each one?

4. Your company sends a risk expert in to take a look
at your risk response strategies. She finds that
you are missing a few secondary risks that might
be caused by the responses you have planned.
So you update your risk register to include the
secondary risks.

(] Audit

[] Technical Performance Measurement

[ ] Trend Analysis

[ ] Reassessment

[ ] Reserve Analysis

5 You decide to implement a risk response that costs
$4,000. You check to make sure that you have
enough money to cover the rest of the risks that
might happen from here on out in the project.

[] Audit

|:| Technical Performance Measurement

[] Reassessment

[] TrendAnalysis [ ] Reserve Analysis

siskjeuy anlesay - G

1PNy -

siskjeuy puaij - ¢

JUSWaINSEa\ doUBWLIOLS [BOIUYDS] - Z
JUBWSSOSSEdY - |

:SJaMsuy
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prepare for

Q} Why do | need to ask about risks at
every status meeting?

A: Because a risk could crop up at any
time, and you need to be prepared. The
better you prepare for risks, the more secure
your project is against the unknown. That's
also why the triggers and watchlists are
really important. When you meet with your
team, you should figure out if a trigger for a
risk response has happened. And you should
check your watchlist to make sure none of
your low-priority risks have materialized.

For the test, you need to know that status
meetings aren't just a place for you to sit
and ask each member of your team to tell
you their status. Instead, you use them to
figure out decisions that need to be made to
keep the project on track or to head off any
problems that might be coming up. In your
status meetings, you need to discuss all of
the issues that involve the whole team and
come up with solutions to any new problems
you encounter. So, it makes sense that you
would use your status meetings to talk about
your risk register and make sure that it is
always up to date with the latest information.

Q} I still don’t get trend analysis. How
does it help me find risks?

A: It's easy to miss risks in your
project—sometimes all the meetings in the

world won't help your team see some of
them. That's why a tool like trend analysis
can be really useful. Remember the control
chart from the Quality Management chapter?
This is really similar, and it's just as valuable.
It's just a way to see if things are happening
that you did not plan for.

548
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Dumb Questions

Q: Hey, didn’t you talk about risks
back in the Time Management chapter
too?

A: Wow—it's great that you remembered
that! The main thing to remember about risks
from the Time Management chapter is that
having multiple critical paths means you
have a riskier project. The riskiest is when all
of the activities are on the critical path. That
means that a delay to even one activity can
derail your whole project.

- Shouldn’t | ask the sponsor about
risks to the project?

A: Actually the best people to ask about
risks is the project team itself. The sponsor
knows why the project is needed and how
much money is available for it, but from
there, it's really up to the team to manage
risks. Since you are the ones doing the
work, it makes sense that you would have

a better idea of what has gone wrong on
similar projects and what might go wrong on
this one. Risk Identification, analysis, and
response planning are some of the most
valuable contributions the team makes to the
project. They can be the difference between
making the sponsor happy and having to do
a lot of apologizing.

Q: Why do we do risk audits?

A: Risk audits are when you have
someone from outside your project come in
and review your risk register—your risks and
your risk responses—to make sure you got
it right. The reason we do it is because risks
are so important that getting a new set of
eyes on them is worth the time.

Q; Hold on, didn’t we already talk
about reserves way back in Cost Control?
Why is it coming up here?

A: That's right, back in Chapter 7 we
talked about a management reserve, which
is money set aside to handle any unknown
costs that come up on the project. That’s

a different kind of reserve than the one for
controlling risks. The kind of reserve used
for risks is called a contingency reserve,
because its use is contingent on a risk
actually materializing.

Project managers sometimes talk about both
kinds of reserves together, because they
both have to show up on the same budget.
When they do, you'll sometimes hear talk of
“known unknowns” and “unknown unknowns.”
The management reserve is for unknown
unknowns—things that you haven't planned
for but could impact your project. The
contingency reserve is for known unknowns,
or risks that you know about and explicitly
planned for and put in your risk register.

The better you
prepare for risks,
the more secure
your project

is against the
unknown.



B rpen your pencil
By now, you know what comes out of a typical Monitoring

& Controlling process. Draw in the missing outputs for Risk
Monitoring and Controlling.

Outputs

You'll find all sorts of things {;,ha{:
need to be fixed. But you ean't just
o0 update the plan—you need this as

an ih?u‘(: +o kiek off thange Lovy

i

project risk management

This one’s all about
helping others to learn
Lrom what's ha??c“Cd
on Your ?Vo\)té{

Project
Management Plan Updates

Risk Register : D :
Updast;es : o For these two, think
about what You do
é‘\ onte you havc cvalua'l:Cd
: . : work performance
E RTREREREr: P 5 i”‘FOVma‘l:ion and ‘(:OLmd

that somethin d
to happen. g needs
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Risk Register
Updates

monitoring and controlling

Outputs

Requested
Changes

We added a visk
4o the vegister to

attount for a bear

toming into the tamp-

— agdharpen your pencil

. By now, you know what comes out of a typical Monitoring
Solution

& Controlling process. Draw in the missing outputs for Risk
Monitoring and Controlling.

Risk monitoring and
control is exactly

like the other clnange

control processes.

Risk Monitoring and Controlling ------------------------------------

Organizational
Process Assets

Project
Management Plan Updates
— — :
—— ———
Recommended Recommended Recom"\f"dCdd
Corrective Actions Preventative Actions | tocvective an

YcVCV\{:a{:'Nc ac’dov\s
‘;rc always ou{:?xf{',s é
from 3 Moniboring &
Conkrolling process
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MeanwiiLE...

It's a little windy
out here...

T'd better check
my risk register.

Good thing I
planned to bring this
weatherproof tent.

Looks like falling
is the best option.

... And I'm safe.
Mission accomplished!

Lok
Y
ﬂ-._(ipJ 15 | ¥
j)I‘ [ § 4
L \ [ A
\ j'
)
| |i Ii L:L» B
e
* Note from the authors: We've not exattly sure why he Leels his mission was aceomplished
you are here » 551

after spraying a bear in the face and then jumying off of a eliff. But it seems to wo\rk,’



Question Clinic: The “Which-is-NOT” Question

552

You'll see some questions on the exam that list inputs,
outputs, tools, or concepts and ask you to determine which one of them is

not part of the group. Usually, you can figure them out by going through the
answer choices one by one and eliminating the one that doesn't belong.

This is the one with
tornado diagrams. [{'s 9ot
1o be Pa\r‘{: of the érouP.

117. W.hic.h of the following is not 3
Quantitative Analysis technique?

This one is definitely a quantitative
anal\/sis tethnique. Mul{i?l\/ing

?robabili{:\/ with the value o£ ?osi'{:ivc
and negative outtomes of the yro\)cc{:
is all about putting numbers to visk.

A Sensitivity analysis
Expected monetary valye
Monte Carlo analysis
Reserve analysis

Do w

Remember veading somc{:hing
about Monte Carlo batk in Time

nagement? mi i ’
Management? [+ ght be vight D's dc«cini{:cl\/ the vight answer. [t's about

ahd? o)
:?:: rth;{:,: i'f;ll::sato: jocrl ‘pz!r numbers, but it isn't conterned with
possible visks on the V‘O'ccz ’c{:’:u assigning numbers +o the visk. [£'s about
dc«cini-[:cly part of Eah‘_f_'i {:a'k:iv keeping tabs on the contingeney veserve
analysis. 1 ‘ when visks matevialize, so it's a Monitoring

¢ Controlling protess. This has 1o be it/

Take your time and think your way through
it. All of them will have something in common but
one. As long as you remember the group you're
fitting them into, you won't have any trouble.

W questions

Ll ke

Take your tir;;ef
answering
=' Which-is-NOT



Fill in the blanks to come up with your own “Which-is-Not” question!

Which of the following is NOT a ?
(puf, oUfpuf, foe], Process, or concept)

A.

(inpuf, oufpuf, foo], or Precess fhat s in the group)
B.

(apuf, oufpuf, foe], o Process fhaf 75 in the group)
C.

Gn\au[,, oulfpuf, foo], of Process that 5 10 the grouy)
D.

(the ¥ight answer)

m—

- Juin the ead first MP commuriity at http://www.headfirstlabs.com/PMP
‘ ‘ You can add your Yead Libg answer, and see what, fead Libs other project managers
came up with!
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exercise

— qgdharpen your penci
“u\_ ~ Sharpen instructions go here. Careful not to get too close to the

\& S(Illltlﬂl'l logo. Click on it and you'll see little blue lines that show the area

you should avoid.

Take a look at this table of risks.

Risk Probability Impact
Navigation equipment failure 15% costs $300 due to getting lost
Unseasonably warm weather 8% save $500 in excavation costs
Wild animals eat rations 10% costs $100 for replacement run

1. Calculate the EMV for each of these three risks.

Navigation equipment failure: 157 x -$ 300 = -545.00 Don’t forget 4o use 3

. Positive value here b .
Unseasonably warm weather: 87 x 93 40.0( s OWO:,C“::EY‘ o
threat.

Wild animals eat rations: 10Z x -5100 = -510.00
You get the total EMV

by adding up the EMV

2. If these are the only risks on the project, calculate the total EMV.
for eath visk.

Total EMV = -645.00 + $40.00 + -510.00 = -515.00

3.The latest weather report came out, and there is now a 20% chance of unseasonably
The EMV is
now Ppositive,

warm weather. What's the new EMV for the project?
Unseasonably warm weather: 207 x $500 = 100.00 /\ Ei'“-‘iri"‘ e
° shou
¢ost less than

The new total EMV = -45.00 + $100.00 * -410.00 = $45.00 o o]
ou originally

budgeted.
4. Now the cost of replacement rations goes up to $150. What's the new EMV for the
project?
Wild animals eat rations: 107 x -9150 = -415.00
The new total EMV = -945.00 + $100.00 * -415.00 = $40.00
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When the F\robabili'[:y of high
winds changcd to 45%, then the
F\robabili'(:y of low winds also

thanged: to 55%/ \

Looking at the decision tree on the facing page, see if¥ou can figurg’out the

Reise
SDL,!:t\OH

EMV of choosing the heavier tent: -$350 plus 1457 x +$48) plug -610) = -6377.10
EMV of choosing the lighter tent: -4130 plus (45% x4 -619) = -6567.10
It still makes sense to choose the heavier tent.

. If you don’t buy the heavier tent, then you have room to take along a wind generator that can power
your equipment, and that will save you $1100 in portable batteries if there’s a heavy wind. If there’s
still a 45% chance of high winds, does it still make sense to buy the heavier tent?

EMV of choosing the heavier tent: -53590 plus (457 x -648) plus (597 x -§10) = -§377.10
EMV of choosing the lighter tent: -6130 plus (457 @

Now it makes sense to choose the lighter tent.

~

So wheve did this #1477 come from? Well, if
heve's a heavy wind, then the generator {',uVY\S
£his into an opportunity- \{o‘:’ll still see 953 in
ca\ui\?mcn{: damage, but that's oﬁ:sc{_b\/ the .
£1,100 n savings (:or portable battevies. Tha

puts you ahead by 14 7—but only if theve's a
hcavy w'md,’

lus (557 x -419) = -672.10

you are here » 555



exercise solutions

556

.
T WHAT'S MY PLURPQSE
L= -

Which risk response technique is being used in these situations? Match each technique to its scenario.

Mitigate

Avoid

Accept

Transter

=

Explo

Share

Enhance _——

Chapter 11

If the weather’s good, then there’s a chance you could see a meteor
shower. If the team gets a photo that wins the meteor photo contest,
you can get extra funding. You have your team stay up all night with
their telescopes and cameras ready.

You hear that it’s going to rain for the first three days of your trip, so
you bring waterproof tents and indoor projects for the team to work
on in the meantime.

You read that there’s a major bear problem in the spring on the cliff
where you are planning to work. You change your project start date to
happen in the fall.

On your way up the cliff, you meet another team that is looking to

- survey the area. You offer to do half of the surveying work while they

do the other half and then trade your findings with one another.

There’s a high probability of water damage to some of your
equipment, so you buy insurance to avoid losses.

There’s always the chance that someone could make a mistake and
fall off the cliff. No matter how much you plan for the unexpected,
sometimes mistakes happen.

About 10 years ago a really rare bird, the black-throated blue warbler,
was seen on this cliff. If you could get a picture of it, it would be
worth a lot of money. So, you bring special seeds that you have read
are really attractive to this bird, and you set up lookout points around
the cliff with cameras ready to get the shot.



project risk

— Exam Questions

1. The project manager for a construction project discovers that the local city council may
change the building code to allow adjoining properties to combine their sewage systems.
She knows that a competitor is about to break ground in the adjacent lot and contacts him to
discuss the possibility of having both projects save costs by building a sewage system for
the two projects.

This is an example of which strategy?

A. Mitigate

B. Share

C. Accept

D. Exploit

2. Which of the following is NOT a risk response technique?

A. Exploit

B. Transfer

C. Mitigate

D. Confront

3. You are using an RBS to manage your risk categories. What process are you performing?
A. Risk Planning
B. Risk Identification
C. Qualitative Analysis
D. Quantitative Analysis
4. Which of the following is used to monitor low priority risks?
A. Triggers
B. Watchlists
C. Probability and Impact Matrix
D. Monte Carlo analysis
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5. You're managing a construction project. There’s a 30% chance that weather will cause a
three-day delay, costing $12,000. There’s also a 20% chance that the price of your building
materials will drop, which will save $5,000. What's the total EMV for both of these?

A. -$3,600
B. $1,000
C. -$2,600
D. $4,600

6. Joe is the project manager of a large software project. When it’s time to identify risks on
his project, he contacts a team of experts and has them all come up with a list and send it in
anonymously. What technique is Joe using?

A. SWOT
B. Ishikawa diagramming
C. Delphi

D. Brainstorming

7. Susan is project manager on a construction project. When she hears that her project has
run into a snag due to weeks of bad weather on the job site, she says “No problem, we have
insurance that covers cost overruns due to weather.” What risk response strategy did she
use?

A. Exploit
B. Transfer
C. Mitigate
D. Avoid

8. You’re performing risk identification on a software project. Two of your team members
have spent half of the meeting arguing about whether or not a particular risk is likely to
happen on the project. You decide to table the discussion, but you’re concerned that your
team’s motivation is at risk. The next item on the agenda is an discussion of a potential
opportunity on the project in which you may be able to purchase a component for much less
than it would cost to build.

Which of the following is NOT a valid way to respond to an opportunity?

A. Exploit
B. Transfer
C. Share

D. Enhance
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— Exam Questions

9. Risks that are caused by the response to another risk are called

A. Residual risks
B. Secondary risks
C. Cumulative risks
D. Mitigated risks
10. What's the main output of the Risk Management processes?
A. The Risk Management Plan
B. The Risk Breakdown Structure

C. Work Performance Information
D. The Risk Register

11. Tom is a project manager for an accounting project. His company wants to streamline its
payroll system. The project is intended to reduce errors in the accounts payable system and
has a 70% chance of saving the company $200,000 over the next year. It has a 30% chance of
costing the company $100,000.

What's the project’s EMV?
A, $170,000
B. $110,000
C. $200,000
D. $100,000

12. What's the difference between management reserves and contingency reserves?
A. Management reserves are used to handle known unknowns, while contingency reserves
are used to handle unknown unknowns.

B. Management reserves are used to handle unknown unknowns, while contingency reserves
are used to handle known unknowns.

C. Management reserves are used to handle high-priority risks, while contingency reserves
are used to handle low-priority risks.

D. Management reserves are used to handle low-priority risks, while contingency reserves are
used to handle high-priority risks.
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13. How often should a project manager discuss risks with the team?

A. Atevery milestone

B. Everyday

C. Twice

D. Atevery status meeting

14. Which of the following should NOT be in the risk register?

A.  Watchlists of low-priority risks
B. Relative ranking of project risks
C. Root causes of each risk

D. Probability and impact matrix

15. Which of the following is NOT true about risk management?

A. The project manager is the only person responsible for identifying risks
B.  All known risks should be added to the risk register
C. Risks should be discussed at every team meeting
D. Risks should be analyzed for impact and priority
16. You’re managing a project to remodel a kitchen. You find out from your supplier that there’s a

50% chance that the model of oven that you planned to use may be discontinued, and you’ll have
to go with one that costs $650 more. What'’s the EMV of that risk?

A $650
B. -$650
C. $325
D. -$325

17. Which risk analysis tool is used to model your risks by running simulations that calculate
random outcomes and probabilities?

A. Monte Carlo analysis
B. Sensitivity analysis
C. EMV analysis

D. Delphi technique
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— Exam Questions

18. A construction project manager has a meeting with the team foreman, who tells him that
there’s a good chance that a general strike will delay the project. They brainstorm to try to find a
way to handle it, but in the end decide that if there’s a strike, there is no useful way to minimize
the impact to the project. This is an example of which risk response strategy?

A. Mitigate
B. Avoid
C. Transfer
D. Accept

19. You're managing a project to fulfill a military contract. Your project team is assembled, and
work has begun. Your government project officer informs you that a supplier that you depend
on has lost the contract to supply a critical part. You consult your risk register and discover that
you did not plan for this. What's the BEST way to handle this situation?

A.  Consult the probability and impact matrix

B. Perform quantitative and qualitative risk analysis
C. Recommend preventive actions

D. Look for a new supplier for the part

20. Which of the following BEST describes risk audits?
A. The project manager reviews each risk on the risk register with the team
B. Asenior manager audits your work and decides whether you’re doing a good job

C. An external auditor reviews the risk response strategies for each risk
D. An external auditor reviews the project work to make sure the team isn’t introducing new risk
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1. Answer: B

Sharing is when a project manager figures out a way to use an opportunity to help not just her project but

another project or person as well. L [¥'s okay 4o shave an oppor bunidy i .,d‘ 5
comyc{:i{'pr—-{:ha{:'s a win—win situation.

2. Answer: D

Confronting is a conflict resolution technique.

2. Which of the following is NOT a risk response technique?

A.  Exploit
\K You ¢an exploit opportunities if they tome up.

Even Posi'tivc visks have visk
response tethniques.
3. Answer: A Ponse techniques

You use an RBS to figure out and organize your risk categories even before you start to identify them. Then
you decompose the categories into individual risks as part of risk identification.

4. Answer: B

Your risk register should include watchlists of low priority risks, and you should review those risks at every
status meeting to make sure that none of them have occurred.

5. Answer: C

The expected monetary value (or EMV) of the weather risk is the probability (30%) times the cost ($12,000),
but don't forget that since it's a risk, that number should be negative. So its EMV is 30% x -$12,000 = -$3,600.
The building materials opportunity has an EMV of 20% x $5,000 = $1,000. Add them up and you get -$3,600 +
$1,000 = -$2,600.

When you’re calculating EMV, negative
risks give you negative numbers.

Make it Stick
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6. Answer: C

Using the Delphi technique, experts supply their opinions of risks for your project anonymously so that they
each get a chance to think about the project without influencing each other.

6. Joe is the project manager of a large software project. When it’s time to identify risks on
his project, he contacts a team of experts and has them all come up with a list and send it in
anonymously. What technique is Joe using?

Common sense would tell {
mr hat
I/\ this s the answer. But bZ:iL:ssboimin
.d?csn t have to be anonymous. So, ?
it’s 9ot to be Delphi. ’

D. Brainstorming

7. Answer: B

Susan bought an insurance policy to cover cost overruns due to weather. She transferred the risk from her
company to the insurance company.

\//\ Wow, did You see that huge ved hcrring?
8. Answer: B

You wouldn’t want to transfer an opportunity to someone else! You always want to find a way to use that
opportunity for the good of the project. That's why the response strategies for opportunities are all about
figuring out ways to use the opportunity to improve your project (or another, in the case of sharing).

9. Answer: B

A secondary risk is a risk that could happen because of your response to another risk.

10. Answer: D

Most of the processes of Risk Management are about creating or updating the Risk Register.

The key to this one is o remember that Lhe
K money the Pro\jcd: makes is positive, and the

money it will ¢ost i ive.
11. Answer: B ! o s negative

$200,000 x 0.70 = $140,000 savings, and $100,000 x 0.30 = -$30,000 expenses. Add them together and
you get $110,000.

you are here »
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12. Answer: B

Contingency reserves are a way to do risk response planning. You can think of a risk as a “known unknown”—
an uncertain event that you know about, but which may not happen—and you can add contingency reserves to
your budget in order to handle them. Management reserves are part of Cost Management — you use them to
build a reserve into your budget for any unknown events that happen.

That's why it's useful to (:igwc out ~{:hc
EMV for a visk—so Yyou know how blS Your
13. Answer: D tontingenty veserve should be.

Risk monitoring and response is so important that you should go through your risk register at every status
meeting!

14. Answer: D

The probability and impact matrix is a tool that you use to analyze risks. You might find it in your project
management plan, but it's not included in the risk register.

15. Answer: A

It's really important that you get the entire team involved in risk response planning. The more people who look
for risks, the more likely it is that you'll find the ones that will actually occur on your project.

16. Answer: D

Even though this looks a little wordy, it’s just another EMV question. The probability of the risk is 50%, and the
cost is -$650, so multiply the two and you get -$325.

17. Answer: A

This is just the definition of Monte Carlo analysis. That's where you use a computer simulation to see what
different random probability and impact values do to your project.
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18. Answer: D

There are some risks that you just can’t do anything about. When that happens, you have to accept them. But
at least you can warn your stakeholders about the risk, so nobody is caught off guard.

19. Answer: D

You've got an unplanned event that's happened on your
project. Is that a risk? No. It's a project problem, and
you need to solve that problem. Your probability and
impact matrix won't help, because the probability of this
happening is 100%—it’s already happened. No amount
of risk planning will prevent or mitigate the risk. And
there’s no sense in trying to take preventive actions,
because there’s no way you can prevent it. So the best
you can do is start looking for a new part supplier.

I see—this wasn't a risk at all,
it was just a problem that came
up during the project. I bet better
risk planning might have helped the
team prepare for this!

20. Answer: C

It's a good idea to bring in someone from outside of your project to
review your risks. The auditor can make sure that each risk response
is appropriate and really addresses the root causes of each risk.

you are here » 565






12 Procurement Management

Getting Some Help

I reckon this job is
just a little too big for
me to do by myself.

Some jobs are just too big for your company to do on its
OWN. Even when the job isn’t too big, it may just be that you don’t have the expertise

or equipment to do it. When that happens, you need to use Procurement Management
to find another company to do the work for you. If you find the right seller, choose the
right kind of relationship, and make sure that the goals of the contract are met, you'll

get the job done, and your project will be a success.
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kate’s company

Victim of her own success

Kate’s last project went really well. In fact, maybe a little too well. The company’s
customer base grew so much that now the I'T department’s technical support staff
is overwhelmed. Customers who call up looking for technical support have to
spend a long time on hold, and that’s not good for the company.

Your estimated hold time is 37

minutes. Your call is important to

us. Please continue to hold. <Click>
Your estimated hold time is...

Hi Ben. How's everything
going with your product?

Terrible. We've got so
many customers that our
tech support can't keep
up with them.

Rc"\cmbc‘f Ka‘tc
from C\\a?{'/“ 22
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Calling in the cavalry

We've got a new project for you,
Kate. We figure it's going to take about 18
months to ramp up the new tech support call
center. Can you handle it?

Kate: No problem. The hard part will be figuring out how to
manage the transition. Are we going to try to expand the team
immediately, or call in a supplier to help us out?

Ben: Whoa, hold on there! Is going outside the company even
an option?

Kate: Look, our tech support team is already at full capacity, and
it'll take months to upgrade the facilities to handle more people...
not to mention hire and train up the staff. We may be able to
handle it ourselves, but there’s a good chance that the easiest way
to get the job done is to go outside our company to find a vendor
to do the work.

Ben: But isn’t it kind of risky thinking about working with
another company? I mean, what if they go out of business during

our project? Or what if they cost too much?

Kate: Well, we’ll need to make sure that we answer those
questions. But this isn’t the first time our company’s brought on a
contractor like this. The legal department has done this kind of
thing before. I'll set up a meeting with somebody over there and
see if they can help us out.

Ben: Okay, you can follow up on that. But I'm still not sure
about this.

Sometimes you need to hire an outside company to do
some of your project work. That's called procurement,

and the outside company is called the seller.
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but i’m not

Wait a minute. I'm
not a lawyer. Why should

T have to know a bunch of
details about contracting?

You need to be involved because it’s your
project, and you’re responsible for it.

One of the most common mistakes people make on

the exam (and in real life) is to assume that if another
company 18 selling products or services for your project
and they don’t deliver, it’s not your problem. After all,
you’ve got a contract with the company, right? So if they
don’t deliver, they won’t get paid.

Well, it’s not that simple. Yes, there are plenty of sellers
who fail to deliver on their contracts. But for each seller
that doesn’t deliver, there’s a frustrated project manager
whose project ran into trouble because of it. That’s
why a lot of the Procurement Management tools and
techniques are focused on selecting the right seller and
communicating exactly what you’ll need to the people
doing the work.

‘. @ The PMP® exam is based on contracting
5 laws and customs in the United States.
U.S.? Then you should be especially careful about
these processes. You may be used to working with
contracts in a way that isn’t exactly the same as how they’ll work
on the exam questions. Luckily, the U.S. government publishes
a lot of information on contracting at http.//www.acquisition.gov/
Take a look at the site if you want a little more background.

Wﬂ tc}l i‘t' Are you used to working in a country that ISN’T the
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Contract Process Magnets

There are six Procurement Management processes. They're pretty easy to understand—you
can probably guess which ones are which from their descriptions. Connect the description of
each process with its name, and then try to guess which process group it’s in.

Descriptions of each process Process names Process groups

Plan out what you’ll purchase, and how
and when you will need the contracts to
be negotiated fOr your Project. e

Come up with a plan for each contract

you need to have. Figure out how you

will evaluate different sellers, how you

will make sure that all interested sellers

are given a fair shot at the contract, and

what you need to do to make sure that it

runs smoothly.

Get information about your project

out to sellers who want to do the work.

Figure out who is qualified to help you

and who ISt s

Decide on the seller (or sellers) you are
going to work with, and finalize and sign
the contract.

Keep tabs on the contract. Make sure
your company is getting what you
paid for.

Confirm that the work was done right
and that all obligations are fulfilled on

both SIdes. s
Monitoring &

| Planning
ler Controlling
| Contract Closure I plan Contracting

Responses
you are here » 571
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& Acquisitions

Contract
AdministratiOn
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Contract Process Magnets Solutions

There are six Procurement Management processes. They're pretty easy to understand—you
can probably guess which ones are which from their descriptions. Connect the description of
each process with its name, and then try to guess which process group it’s in.

Descriptions of each process Process names Process groups

Plan out what you’ll purchase, and how

be negotiated for your project. T ﬁ -

and when you will need the contracts to

The £i i ;
Come up with a plan for each contract cracting armi iest Plahh"fg Protess is for
you need to have. Figure out how you plan Con Planning everything You'e doing for
procurement. The setond protess is

will evaluate different sellers, how you . Lor planni o
will make sure that all interested sellers You'll see the word “seller” Planning each individual eontract.
are given a fair shot at the contract, and used to vefer to any person Planni

- . . ni
what you need to do to make sure that it ¢ tompany selling a sevviee.
runs smoothly. [£ means the same thing

R TR W P R R R LR R RRRLERREL
as "tonsultant,” “vendor, The “buyer” is
. . . « n

Get information about your project dOhﬁradon, ete. Lhe pevson or

out to sellers who want to do the work.
Figure out who 1s qualified to help you
and who isn’t.

tompany that

hives the seller.

Decide on the seller (or sellers) you are
going to work with, and finalize and sign
the contract.

Request Seller
Responses

Monitoring &
Controlling

COntraCt

Keep tabs on the contract. Make sure
AdministratiOn

your company is getting what you

paid for.

Confirm that the work was done right
and that all obligations are fulfilled on
both sides.

This protess is for m akin Thcr.c are on\;[s :’;w:“d
Chahgcs 1o the Confrac{, C\?snbg YYOC?(: .H:c,,\_
af‘d torvecting any problems this is one ©

with the seller’s work.
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Ask the legal expert

Hi Kate. I'm Steve from Legal.
Ben said you needed to talk to
me—do you have a minute?

Kate: Thanks for coming by, Steve. We’re looking for a contractor to
handle tech support while we bring on more people in our call center.
How do we normally handle this stuff?

Steve: Here’s how it usually works. I'll actually write the contract
and do the negotiation. But before I do that, I'll need to sit down with
you to understand what the contract has to accomplish.

Kate: So I'm not involved at all?

Steve: Oh, you’re definitely involved. You need to help with the
negotiations, because you're the only person who really understands
what we’re trying to accomplish with the contract.

Kate: Okay, that makes sense. So when do we get started?

Steve: Well, not so fast. We need to be really sure that the way

we pick our vendors is absolutely fair. We’ve got some company
guidelines that you’ll need to follow. And once we’ve got the contract
signed and the work is underway, we’ll need to meet to make sure
the contract is really being followed. And if there’s a problem and we
need to negotiate a change to the contract, you’ll need me to do it.

Kate: Okay, I can handle that. So should I start working on
something to send out to sellers?

Steve: Not quite. Before we even get started with all of that, are you
sure we really need to contract this work?

- .@jnumu
Tawew

What should Kate do to figure out if it's really a good idea to contract the work?
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Anatomy of a contract

Procurement is pretty intuitive, and the six Procurement Management processes
follow a really sensible order. First you plan what you need to contract; then you plan
how you’ll do it. Next, you send out your contract requirements to sellers. They bid for
the chance to work with you. You pick the best one, and then you sign the contract with
them. Once the work begins, you monitor it to make sure the contract is being followed.
When the work is done, you close out the contract and fill out all the paperwork.

planning
process group

These ave the seven main deliverables you
need to do Yrocwcmcn{ suLLcss‘(:u“\I-

Executing
process

gt‘OI[P

planning

PI‘OC(’.SS gt'OllP

Evaluation
5 > Criteria >
Project o
Qualified
Management Plan Sellers List
Contract
/#l\/’nd these are the six Proturement Management
Cri;zgezhenf Protesses that You use 4o Plan
ose deliverables.
Plan Purchases and Plan Contracting Request Seller
Acquisitions process process Responses process
Here’s where you take a Here’s where you plan out This process is all about
close look at your needs, to each individual contract getting the word out to
be sure that you really need for the project work. You potential contract partners
to create a contract. You work out how you manage about the project and how
figure out what kinds of the contract, what metrics they can help you. You hold
contracts make sense for it will need to meet to be bidders conferences and find
your project, and you try considered successful, how qualified sellers that can do
to define all of the parts you’ll pick a seller; and how the work.
of your project that will be you’ll administer the contract
contracted out. once the work is happening.
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You can have several contracts for a single project

The first Procurement Management process is Plan Purchases and
Acquisitions. It’s a familiar planning process, and you use it to plan out
all of your procurement activities for the project. The other five processes
are done for every contract. Here’s an example. Say you’re managing a
construction project, and you’ve got one contract with an electrician and
another one with a plumber. That means you’ll go through those five

processes two separate times, once for each contractor.

Executing
process

gt'Ol[P

Mornitoring } i’“‘h Closing
& Controlling ’ process

T8
process group ’ Sy group
W f .& ’

Contract
Contract Ma"g?ement ontrac
an
Contracts
Th
e Contract Managcrncn{: Plan Lells You how to handle ¢ha to
Your Cowl:\rad:—\)us‘l: like any other Monitoring ¢ C i o
ing £ Controlling process.
Select Sellers Contract Administration Close Contract
process process process
Next, you evaluate all When the contract is underway;, When the work is done,
of the responses to your you stay on top of the work you’ll close your contract
procurement documents and and make sure the contract is out. You’ll make sure that
find the seller that suits your adhered to. You monitor what the product that is produced
needs the best. When you find the contractor is producing and meets the criteria for the
them, you sign the contract make sure everything is running contract and that the
and then the work can begin. smoothly. Occasionally, you’ll contractor gets paid.

need to make changes to the
contract. Here’s where you’ll find
and request those changes.
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plan your procurement

Start with a plan for the whole project

You need to think about all of the work that you will contract out
for your project before you do anything else. The Plan Purchases
and Acquisitions process is all about figuring that out and
writing up a plan for how you’ll do it.

Inputs

Here's where ou'll find
oz a good

planning

PK‘OCQSS grou])

deseription of the work vou'
Soina +o Con‘l:vac{:. foure

v U

Work Breakdown
Structure WBS Dictionary

Your stope and PM Plan Lell

You a lot about the work

You need to do and how this
Project Scope tontraet will ‘Fi{: into it.
Statement

Project
Management Plan

You need +o tonsider the leve| of
expertise your Company has with the
product or work \/ou)rc ‘H\ihking of
f.on'l:rad:ing, as well as the Jjob and
«‘.on{:rad:ing mavrkets You oPcra'l:c in.

LT

Make or buy analysis mecans figuring out
whether or not you should be contracting the work
or doing it yourself. It could also mean deciding
whether to build your own solution to your problem
or buy one that is already available. Most of the same
factors that help you make every other major project
decision will help you with this one. How much does
it cost to build it versus buy it? How will this decision
affect the scope of your project? How about your
project schedule? Do you have time to do the work
and still meet your commitments? As you plan out
what you will and won’t contract, you need to have
thought through your reasoning pretty carefully.

There are some resources (like heavy equipment)
that your company can buy, rent, or lease depending
on the situation. You’ll need to examine leasing
versus buying costs and determine the best way to go
forward.

\\

Enterprise
Environmental Factors Process Assets kept.
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This plan will have:

@ the planned delivery dates for the work or products you /\
ave tontracting

dotuments you will use

use, and any metries that
tractor’s pevformante

@ the tompany's standard

e the Con{'xat{‘, {:\/YCS You ylan to
will be used to measure the ton

@ any tonstraints

or assumptions Yyou need to know about all

procurement management

Procurement
Management Plan

of the tontratts you plan to treate for your project

Expert Judgment mecans asking someone who’s made
the same kind of decision before to help you look at all

the information you have for your project and make the
right decision. Experts can be really helpful in evaluating
technology, or providing insight into how your work might
be done in different sourcing scenarios.

Contract types: You should know a little bit about the
major kinds of contracts available to you so that you choose
the one that creates the most fair and workable deal for
you and the contractor. Some contracts are Fixed Price:
no matter how much time or effort goes into them, you
always pay the same. Some are Cost Reimbursable —
sometimes called Cost Plus—where the seller charges you
for the cost of doing the work plus some fee or rate. The
third major kind of contract is Time and Materials.
That’s where the buyer pays a rate for the time spent
working on the project and also pays for all of the materials
used to do the work.

“ Outputs

These tontract {:\/ch will show j
up on the PMP exam. But don't

worry if You don’t feel like
9et them yet. we'l spend F'c):;:y

time on th li )
this cha?'tcr, em 3 little later in

/

This is J“s'l? a list of
the work that will

Contract
be contracted. This Statement of
statement of work will Work

be given to potential
ww{:rat{:ing Far‘l:ncrs later.

After doins Your make
or buy analysis, You write
down what You learned

so that other people
undevstand Your vationale.

While you've doing /;

proturement Plavming,
You migh'l: find some
thanges that need to
be made to other Plans.

Make or Buy
Decisions

Requested
Changes
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make or buy?

I still don't buy it. Why should
T go outside of my company?

Why can't T just have my team
do all the work?

Because sometimes it’s not worth having your
team do part of the job.

If your company needed to renovate your office, would you hire
the carpenter, electrician, and builders? Would you buy the power
tools, cement mixer, trucks, and ladders? Of course not. You’d
hire a contractor to do the work, because it would cost too much
to buy all that stuft for one job, and you wouldn’t want to hire
people just for the job and then fire them when it was done. Well,
the same goes for a lot of jobs on your projects. You don’t always
want to have your company build everything. There are a lot of

jobs where you want to hire «

There ave a lot of words

1cor the COmFan\/ you’\rc

hi\ringr COn{:rat‘bor, tonsultant,
CX‘Eernal domPahy... bu{: (—\or
the PMP exam, you'll always

see the term “seller.”

It’s natural to feel a little nervous
about this contracting stuff.

Relax A'lot of project managers have only

: ever worked with teams inside their own
: companies. All this talk of contracts, lawyers, proposals,

¢ bids, and conferences can be intimidating if you’ve never

: seen it before. But don’t worry. Managing a project with a

© contractor is really similar to managing one that uses your

: company’s employees. There are just a few new tools and

: techniques that you need to learn... but they’re not hard,

¢ and you’ll definitely get the hang of them really quickly.
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Make or Buy Magnets This veally is how a lot

handle make or
Figure out whether or not Kate and Ben should contract out the tech of ?:io‘;,l'csion:——looking st
support work by organizing these facts about the project into make bv‘/ el

or buy columns. The first few have been done for you. \ all of the information

you have for the ?rq)cfk
and using it to determine
whether the facts hnc)ry

w

under “Make” o “Buy.

Make

Buy

The next big product
release is 6 months away.

We think the procurement
process will take around 3
months, and ramping up staff
in the call center will take

8 months.

Training the contractor’s
employees will be less
valuable because we won’t be
able to use their knowledge
when the contract is up.

It might be hard to control

that it will
quality of the contractor’s work.

i is
Our estimate 00 per month

30,0
cost around $ 0, €
to hire an addltlona} 10-
people and reduce walf t;::
i r call.

to 10 minutes pe e
cheapest contract for t:%s i
around $40,000 per month.

The contract team can have a staff
trained and ready within a month
from the signed contract.

The cost for equipment and training
for a 10-person team is around
$50,000. Contracts could be drawn
up to cut that cost down a lot.

Contracting companies who specialize
in tech support have access to a lot
of information and best Practices that

could make the Project go more smoothly.
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making a good decision

Make or Buy Magnets Solutions

Figure out whether or not Kate and Ben should contract out the tech
support work by organizing these facts about the project into make
or buy columns. The first few have been done for you.

There’s no way fhcy are going to be
ablc to support even more tustomers
with 3 new produet in b months if

{:h Onl Vi
Make ey don't have the staff then. Buy

The next big product
release is 6 months away.

It might be hard to control
quality of the contractor’s work.

We think the procurement
process will take around 3
months and ramping up staff
in the call center will take
8 months.

Our estimate is that it will
cost around $30,000 per month
to hire an additional 10.

e and reduce wait time
to 10 minutes per call. ?he_
cheapest contract for this 1s
around $40,000 per month.

The cost for equipment and training
for a 10-person team is around
$50,000. Contracts could be drawn
up to cut that cost down a lot.

peopl

The contract team can have a staff
trained and ready within a month
from the signed contract.

Training the contractor’s
employees will be less
valuable because we won’t be
able to use their knowledge
when the contract is up.

Fontracting companies who specialize
in tech support have access to a lot
of information and best Practices that
could make the Project go more smoothly.

Even 'l:hough the staff costs will

be higher with the ¢ + '
not havihﬁ to pay Fo:he‘;;;{::v’\f Sometimes contractors oo brmg

e g g ffct the T et mi
et everything vun move Smooﬂ\ll than
it would ik you do it \/owsel .
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The decision is made

Doing make or buy analysis just means understanding the reasons for

the contract and deciding whether or not to contract out the work. Once
you’ve done that, if you still think contracting is an option, then you should
have a good idea of what you need to get out of the contracting process.

Steve, I've taken a really close look at this, and I think
it makes sense to find a seller to handle some of our
technical support for us. If they take over the second
shift for a few months, that'll give us time to ramp up our

own team and add phone capacity.

Sounds good. What kind of contract
are we looking at?
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pick the right contract

£ You want to see a veally thorough overview of
the diffevent types of contratts, theck out the

Types Of comlrac‘rs US. Federal Acquisition Regulation web site:
http:// www.atquisition.gov/ far/

It’s a good idea to know a little bit about the most commonly used
contract types. They can help you come up with a contract that
will give both you and the seller the best chance of success.

Some PMP exam questions might just
vefer 1o a tontract type by its acronym

Fixed price contracts (FP, CPFF, eke.).

ns that you are going to pay one amount regardless of how much it costs the
contractor to do the work. A fixed price contract only makes sense in cases where the scope is very well known.
If there are any changes to the amount of work to be done, the seller doesn’t get paid any more to do it.

Fixed price plus incentive fee (FPIF) mecans that you are going to pay a fixed price for the
contract and give a bonus based on some performance goal. You might set up a contract where the team gets
a $50,000 bonus if they manage to deliver an acceptable product before the contracted date.

Don’t worry about trying to eram these
into your head vight now—you'll get a lot of

Cost-reimbursable contracts practice with them throughout the chapter.

Costs plus fixed fee (CPFF) means what it says. You pay the seller back for the costs involved in
doing the work, plus you agree to an amount that you will pay on top of that.

Costs plus percentage of costs (CPPC) is similar to the CPFF contract, except that instead of
paying a fee on top of the costs, you agree to pay a percentage of the total costs of the project.

Costs plus incentive fee (CPIF) mecans you’ll reimburse costs on the project and pay a fee if some

performance goals are met. Kate could set up her project using this contract type by suggesting that the team
will get a $50,000 bonus if they keep the average wait time for the calls down to seven minutes per customer
for over a month. If she were on a CPIF contract, she would pay the team their costs for doing the work, and

also the a $50,000 bonus when they met that goal. A lot of people say that the TN conbract is 3 lot like

a tombination of 3 Cos‘l:—?lus and fixed vice contract,
betause You pay a tixed price per hour for labor, but on

Time and Materials top of that You pay for osts like in a costplas eontrac.

Time and Materials (T&M) is used in labor contracts. It means that you will pay a rate for each of the
people working on your project plus their materials costs. The “Time” part means that the buyer pays a fixed
rate for labor — usually a certain number of dollars per hour. And the “Materials” part means that the buyer
also pays for materials, equipment, office space, administrative overhead costs, and anything else that has to be
paid for. The seller typically purchases those things and bills the buyer for them. This is a really good contract
to use if you don’t know exactly how long your contract will last, because it protects both the buyer and seller.

Even if your project has several contracts, t]mey don't all have to be
the same type. That's Wlly you need to administer each one separately.
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pen your pencil
\ There are advantages and disadvantages to every kind of

This is a {:ough one—take  contract. Different kinds of contracts carry different risks to both
your time and think about the buyer and seller. Can you think of some of them?

each kind of contract.
Fixed price (FP)

Here's a hint: FP tontraets don't
have muth visk for the buycrv

Risks to the buyer

Risks to the seller

Fixed price plus incentive fee (FPIF)
Risks to the buyer

Risks to the seller

Cost plus fixed fee (CPFF)
Risks to the buyer

Risks to the seller

CPPC eontratts ave veally visky for the buyer,
Cost plus percentage of costs (CPPC) not the seller. Can You figure out why?

Risks tO the bUyer ...

RiSKS 10 The Sellar -

Cost plus incentive fee (CPIF)
RISKS 10 TNE DUY T L,

RISKS 10 The SEI T

Time and Materials (T&M)
Risks TO the DUYET ..o

RiSKS 10 T S@IIET -ttt
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know your confracts

_ %&arpen your pencll
. b . There are advantages and disadvantages to every kind of
N Solution

contract. Different kinds of contracts carry different risks to both
the buyer and seller. Can you think of some of them? fract has
Thcrz are a lot of vight answers—even if Youtrs A g‘:‘d‘\’rﬁ.ckﬁ? r:hc seller
aren't heve, it doesn’t mean +ha ) 3 lot move visk Yor
n that they've wrong. Lhan the buyer.

Fixed price (FP)

CPFF tontracts have visks for both
Cost plus fixed fee (CPFF)&—\ the buyer and the seller.

CPPC contracts ave the most visky ones for the

buyer, because if costs et v !
’ eally high
Cost plus percentage of costs (CPPC) P Paying a whole lot o money Lrl?f then Jchey end

Risks to the buyer . If. 60818 get high, then this is REALLY expensive for the buyer

The seller doesn’t have wmuch risk in this kind of contract

Risks to the seller .. o o

[ncentive fees are a veally good way +o vedute the visk

Cost plus incentive fee (CPIF) /_\ 4o the buyer on 3 tost—plus tontract.

A lot of TéM tontraets intlude a “tost—not— —exteed”
tlause to make sure this doesn't happen. I£ the contrack
Time and Materials (T&M) doesn’t have this, it can 9et veally visky for the buyer/

I costs are too high, the contract could get expensive

Risks to the buyer ... .o

Risks to the sell The contract wmight not cover high overhead costs '
S TOTRE SETET Tike 3 mineke and vy b Tiouwe ot why the TEM contraet is a
\rca“\/ good thoice if You don't know how |ov\5 the \')ob will last.
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More about contracts

There are just a few more things you need to know about any contract to do procurement work.

Every contract needs to outline the work to be done and the payment for
that work.

*  You might see an exam question that mentions “consideration”—that’s just another word for the
payment.

* Remember in Risk Management how you used insurance to transfer risk to another company? You
did that using a special kind of contract called an insurance policy.

* You might get a question that asks about force majeure. This is a kind of clause that you’ll see
in a contract. It says that if something like a war, riot, or natural disaster happens, you're excused
from the terms of the contract.

Always pay attention to the point of total assumption.

e The point of total assumption is the point at which the seller assumes the costs. In a fixed
price contract, this is the point where the costs have gotten so large that the seller basically runs out
of money from the contract and has to start paying the costs.

You should always make sure both the buyer and seller are satisfied.

*  When you negotiate a contract, you should make sure that the buyer and the seller both feel
comfortable with the terms of the contract. You don’t want the people at the seller’s company to
feel like they got a raw deal—after all, you’re depending on them to do good work for your project.

rpen your pencil
\‘ Kate has 18 months to build up the capacity her company needs

= to handle all the technical support calls. See if you can figure out
whether it's a better deal for Kate to make or buy.

You might see this kind of question about whether to make or buy. Heve's
a thante to get a little more practice with making contract detisions.

1. If they handle the extra work within the company instead of finding a seller, it will cost an extra $35,000 in
overtime and $11,000 in training costs in total, on top of the $4,400 per person per month for the five-person team
needed to do the extra support work. What's the total cost of for keeping the work within the company?

2. Kate and Ben talked to a few companies and estimate that it will cost $20,000 per month to hire another company
to do the work, but they'll also need to spend $44,000 in setup costs. What will contracting the work cost?

3.So does it make more sense to make or buy? Why?

— Answers on page 603.
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get prepared to talk to sellers

Build a separate plan for each contract

If you’ve got a good relationship with a single seller, you can call someone up at
the seller and easily make a deal. But most procurement doesn’t really work like
that—especially if you want to contact multiple sellers and ask them to submit
bids, so you can compare them and hire the one that’s the best fit. There’s a lot
of homework you need to do before you start getting in touch with sellers, and
that’s what the Plan Contracting process is for.

Inputs

The fiest three inputs ave ones
that tame righ{: out of the Plan

Planning

PI‘OCESS gl‘OUP

Purthases and Aco\u'lsi{:ions protess. . i
J ols

Procurement

Standard Forms

One of the most common ways that you find sellers
for a job is by putting together a Request for

Management Plan Proposals, or RFP. This is when you prepare a

description of the job to send to potential sellers to
let them know what kind of work you need done. If
you work in a company that hires a lot of sellers, then

':-—- it usually has a “fill-in-the-blanks” style template or
: other kind of form that makes it a lot easier for you
e to create the documents you need to send out to the
potential sellers.
Contract Make or Buy
Statement of Decisions <
Work [ would be veally hard to start

putting together some of the
dotuments you need to send out +o
sellevs b\/ opening up a blank dotument

in 3 word protessor. That's WI:Z
standard forms are veally helpful.
k\ PC.::; cyou thizl: what or9anizationg) o
ss asse 'd
out each COnkaZ.-Z;_? need o Plan

Organizational
Process Assets
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‘Il use this ou{:\?u{: to
Here's what the Pla:\ Contratting \‘{:T? \/:u Cind the sellers
protess looks like. [t's YY'C‘H:\/

——
) ‘ olS. t k
SE 8!5\'\ t’;CoY'an'd Wllh |‘5£ '{:‘NO -to l h\lat W‘" dO hc wov w

Procurement
Documents

Any fime Yyou need to write a

tontratt or other dotuments

you'll send 4o a seller, you'll
/ need to bring in legal experts.

And you'll use this one +
d/ help You 1ci5wc out which

sellev You want 4o hive.
Expert Judgment

Just like in the last process, you’ll almost always \—/

. Evaluation
neeFl to rely on experi.:s from outside your Criteria
project team to help with the legal stuff. For

example, you’ll send out to potential sellers,
because they usually have legal stufl in them.

TS

Outputs While you've planning cac.h
Lon{:\rac{, \/ou'“ usua"\/ ‘ClSIAV'C

out that theve's additional
Contract

£uff you want the seller

jcoudo,\lso you'll 9o back and V%:?Lem:g; ;fs

update the SOW.

- @RA\N
VAWERWR

What's the difference between the Plan Purchases and Acquisitions process and the Plan
Contracting process? What do you think you’d use the outputs of Plan Contracting for?
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how will you evaluate each seller?

Figure out how you’ll sort out potential sellers

The two big outputs of Plan Contracting are the procurement documents
and evaluation criteria. The procurement documents are what you’ll use
to find potential sellers who want your business. The evaluation criteria are
what you’ll use to figure out which sellers you want to use.

There are a bunch of different documents you might want to
send to sellers who want to bid on your work.

You’ll usually include the contract statement of work (SOW) so that sellers

know exactly what work is involved.

An invitation for bid (IFB) is a document that tells sellers that you want them
to submit proposals. This is the same thing as the RFP.

Procurement

Documents There’s another kind of invitation—an invitation for quote (IFQ). This is a
way to tell sellers that you want them to give you a quote on a fixed-price contract
to do the work.

A big part of Procurement
Managc'ncn{: is making sure that A purchase order is something you’ll send out to a seller who you know that you
both the bu\/crs and sellevs want to work with. It’s an agreement to pay for certain goods or services.

ave treated fairly. Writing out
evaluation eriteria beforehand
is a good way to make sure each
seller gets a fair shake.

In some cases you’ll want to allow for more flexibility in your contract. If you’re
hiring a seller to build something for you that you’ve never built before, you’ll often
encourage them to help you set the scope instead of locking it down.

Decide in advance on how you want to evaluate whether
or not to hire sellers.

There are a lot of ways you can evaluate a potential seller. Figuring out if a

! seller is appropriate for your work is something that takes a lot of talking and

Evaluation thinking—and there’s no single, one-size-fits-all way of evaluating sellers. But
Criteria there are some things that you should definitely look for in any seller:

Can the seller actually do the work you need done?

You'd be amazed at how  Mowmuch il theeler chanse!
*Z‘ha? 'Z:“c"'s respond to bids * Can the seller cover any costs and expenses necessary to do the job?
at they have no business i
res?ondihs o detns * Are there subcontractors involved that you need to know about?
need to make sure the selley * Does the seller really understand everything in the SOW and contract?

has the skill and eapacity to
do the work You need.

* Is the seller’s project management capability up to the task?

You always Put togetlter procurement documents and evaluation criteria

before you start talking to individual sellers who want your business.
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Contract Magnets

Which of the magnets are part of the procurement documents,
and which of them are part of the evaluation criteria?

Get a financial statement
Oor credit report and verify
that the seller is insured.

Contract statement of work. .

Procurement
Documents

Meet with the project manager
and review project processes

Notification to sellers
requesting a quotation
for fixed price work

, Sample contract for review ' -

Go over final pricing
plan and contract terms

‘ Request for proposals '

Review the SOW with the seller
to make sure it’s understood

Evaluation
Criteria

— > Answers on Page 609.
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get the word out

Get in touch with potential sellers mpo«f

gI'Ol[P

The next step in procurement is pretty straightforward.

You use the Request Seller Responses process to, |€ your Lompany \\as“avs
well, get the word out to sellers and see what kind of list of \rrcl(:cwcd sellers, N
responses you get. \Io‘,’\\ Lind it heve:

You've using the
proturement dotuments
from the last protess as

Inputs a4
an ih?u‘f; 4o this one. Procurement Procurement Organizational

Documents Management Plan Process Assets
e B’

Bidder Conferences

It’s really important that you make sure all of the bidders can compete in a fair,

A MLL_C_@LSLUQ' unbiased way. And the best way to do that is to get them all in a room together, so that
is any \70{‘46“{3‘3‘ they can ask questions about your contract. That way you don’t give any one seller an
seller who you advantage by providing inside information that the other sellers don’t have access to.

or Yyour tompany

%hinks is capable

of doing the Advertising Develop Qualified Sellers List

work for the Sometimes the best way to get in Some companies have a qualified seller list that

tontract. touch with sellers is to place an ad. every project manager uses. This is just a list
Also, sometimes you are required of all of the sellers that the company knows
to take out an ad (like for some about and does business with. It’s always a good
government-funded projects) in idea to have a list of sellers, though, so if there
order to give all sellers full notice. isn’t one for your company, you should put one

together specifically for the project. That way
you can keep track of all the sellers.

Outputs

This is just the

?‘ro(,wcmcv\{'«

docmcn{s all
packaged up so

£hat they've
easy +o deliver

H—‘ \/owr COmPah '

. Y doesn't already ha
a list of sellevs {:hey typically n:/sc, -
Put one together for the project.

N

4o a seller- | = The seller Puts together 5
. Proposal and sends it 4o 4h
buyer. This ; ¢
3 y 151 'H\C Sc”cy-'s
= ::.wer ) CVCV‘)"(:hing You asked
Procurement Qualified Proposals wol Y°“135kfd for bids or
Document Sellers List uotes, you'll find them here.

Package
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rpen your pencil
: \&A Kate is putting out an RFP to find a seller to provide technical

= support for her company. Can you figure out which Request
Seller Responses tool she's using?

1. Kate checks her company’s organizational process
asset library to see if there are any standard sellers it
typically uses. She can't find one, so she creates
it herself.

3.The CEQ’s brother-in-law runs a company that'’s
bidding on the contract. Kate needs to make sure he
gets fair—not preferential—treatment. She doesn’t
want to give him an unfair advantage, but she
also doesn’'t want to exclude him from the bidding
process. So she gathers representatives from all
sellers into a room where they can ask questions
about the contract out in the open and hear the
responses to each question.

2. Kate's contacts an IT trade journal and places a
classified ad to try to find sellers.

4. Kate's company takes part in an equal-opportunity
program in which seller companies owned by
minorities must be given notice of any RFPs. She uses
a web site approved by the program to make sure she
gives them notice.

—> Answers on page 608.

* Dol always need to hold a bidder
conference whenever | do procurement?

A: No, you don’t always need a bidder
conference. Sometimes your company has a
preferred supplier who you always deal with,
so you don’t have to advertise for sellers.
And sometimes there’s a sole source for a
particular service or part—there may only be
one company that provides it. In that case,
advertising and bidder conferences would be
pointless.

The bidder conference has two goals. The
first is to make sure that you answer all of
the questions from potential sellers. But the
other is to make sure that all potential sellers
are treated equally and have access to the
same information.

thereqare no o
Dumb Questions

Q: I’m still not clear on why I'd want to
use a “cost plus” contract.

A: One of the best reasons to use a cost
plus contract is to make sure that the seller
you’re working with doesn’t end up getting a
raw deal. A fixed price contract can be pretty
risky for a seller. When the seller uses a cost
plus contract—like a cost plus incentive fee,
or cost plus fixed fee—it means that there’s
a built-in guarantee that the seller won't
have to swallow cost overruns. If you're
reasonably certain that the costs can be
contained, or if you set up a good incentive
system, then a cost plus contract can be a
really good one for making sure that both the
buyer and seller are treated fairly.

Q: Why all this talk about treating the
seller fairly? I'm trying to get the best
deal | can. Doesn’t that mean | should try
to get as many concessions from sellers
as possible?

A: One of the most important parts of
procurement is that both the buyer and
seller should 4eetketheyragetting-e-gost
deet: You should never expect a seller to
have to take on a bad contract. After all,
you're depending on the seller to deliver a
necessary piece of your project. That's why
the goal in any procurement should always
be for the buyer and seller to both feel like
they were treated fairly.
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choose the best seller

Pick a partwner

You've figured out what services you want to procure, and you’ve gone out and
found a list of potential sellers. Now it’s time to choose one of them to do the
project work—and that’s exactly what you do in the Select Sellers process.

Executing
process
group

Inputs

"'".',.b

Weighting System

i i tem capacity
Kate miaht evaluate sellers on their ?h?nc sys ,
f andc{:c;anical expertise. For her weighting system, she d

vank eath seller Leom | 1o 10 on these things.

kacehins out

any seller that
doesn’t already
do night—shif{

work

Procurement
Document
Package

=
p—

Qualified
Sellers List

—
—
:ﬁ
——
—
Evaluation Proposals
Criteria

Procurement
Management Plan

Organizational
Process Assets
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Screening System

This tool works well with the weighting
system, and it’s very good for working
with long lists of potential sellers. You
publish a list of criteria that each seller
must meet and don’t even accept bids
from any sellers who don’t meet the
criteria.

Seller Rating System

Alot of companies will have a
separate rating system already set up
to help you choose a seller. They keep
track of how well the sellers’ work has
gone in the past and rate each seller
on their performance so you can easily
evaluate them.

Kate's
streenin A really effective way to make sure you’re evaluating sellers fairly is to figure out
system 3 I how to assign a number to each of the evaluation criteria. This gives you an
I . . .
intlude &objectwe measurement for each potential partner.

Independent Estimates

A'lot of the time, you don’t have the
expertise in your company to figure
out whether or not a seller is quoting
you a fair price. That’s why you’ll
often turn to a third party to come
up with an estimate of what the
work should cost.

Expert Judgment

Here’s another case where it’s really
good to bring in someone from
outside your project to help evaluate
each proposal. You should bring

in someone with a lot of specific
expertise in the work being done to
make sure the seller is up to the job.

"

-

votesses all come one

membev how the Proturement Mahagcan]{:
Rc e all a‘(:{‘,cr ano{')\cr? T\'\a{‘,s wh\/

all the inputs o Select Sellers ave exactly what you
put together in the last two protesses.



The whole point of the
Seleet Sellers process i,
well, to select sellevs... and
heve they are. Along with
the contract, £his is the
most important output of

the protess. \ﬁ\ Selected Sellers

Contract Negotiation

When you send out a package of procurement documents to a
potential seller, it usually has some information about the contract
you want to sign: the type of contract, some of the terms, maybe
some rough calculations and estimates of the total costs and
other numbers. But not all sellers will want to sign that particular
contract, even ones who you’ll eventually want to work with.
That’s why you need to negotiate the terms of the contract.

This is one of those times where your company’s lawyers will
probably do most of the talking—but that doesn’t mean you’re
not a critical part of the process. Your job is to provide the
expertise and in-depth understanding. After all, you’re the one
who understands your project and your project’s needs better than
anyone else.

Proposal Evaluation Techniques

You’re going to have to work closely with the seller to figure out if
their proposal really is appropriate for the work. You need to be
very careful before you choose someone to do the work. That’s
what this tool is for—it’s a kind of “catch-all” that’s there to
remind you that there’s no single way to evaluate a proposal. You
need to look at the whole picture—the seller, your needs, and the
job.

Outputs

procurement management

F'mally/ Evcv\/onc's signed on
the dotted line, and you'vc
50{: Your COn‘l:\raC{;

./

This is a plan that tells you exactly how
oull handle tontratt Lhanlgcs and any
issues that tome up. There's one Tor

eath Lov\{'xacb |

Contract

Contract
Management
Plan

I‘p yOM\" Coh-l:y-acf
makes some op .l:hc
seller’s vesources
available 1o you, vou ]
need this in Zydlozo
update Your S-l;aﬁ'ihs

anagement Plan,

Resource
Availability

Any time You do ncgo{‘,\a‘l;ions,
you usua\\\/ end uwp making some

— !
diustments to your ?lans 50 You
ic{: 4o use these for thange tontrol.

Requested Procurement
Changes  Management Plan Updates

- @QA\N
VQAWERWR

When Kate selects a seller, she’ll need to help her company’s legal team negotiate the terms
of the contract. Which type of contract do you think is right for Kate’s project?
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R
.,

+ WHAT'S MY PURPQASE
¥ *i
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The Select Sellers process is where you finally sign a contract with a seller. Here are some proposals that

Kate is evaluating. Match each one up to the contract type that’s most appropriate for the proposal.

The buyer will pay for the cost of phone service, rent
on the facilities, and employees, plus an additional
$2,500 per month.

The buyer will pay the seller a total of $285,000 for
18 months of technical support services.

The buyer will pay for the cost of phone service
and rent on the facilities, plus $4,500 per month for
employees’ time. Costs will not exceed $14,500 per
month.

The buyer will pay for the cost of phone service, rent
on the facilities, and employees. An additional $2,750
will be awarded each month that the seller provides
an average of 10 issues resolved per person per day
and an average wait time of under 3 minutes.

The buyer will pay for the cost of phone service, rent
on the facilities, and employees. An additional 10%
over costs will be paid each month.

The buyer will pay the seller a total of $285,000
for 18 months of technical support services. An
additional $2,750 will be awarded each month that
the seller provides an average of 10 issues resolved
per person per day and an average wait time of
under 3 minutes.

Fixed price

Fixed price incentive fee

Cost plus Yixed fee

Cost Plus incentive fee

Cost plus percentage of cost

Time and materials

—— Answers on page 59.
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rpen your pencil
.k_ Kate needs to use all of the tools and techniques in Select Sellers.

— Which technique is Kate using in each of these scenarios?

.This is the first time that Kate's company has contracted out technical support services, so she hires a

consultant to help her and the legal team estimate a fair price for the contract.

. Kate sets up criteria for each seller. Before they can submit a bid, they must show that they have handled

technical support contracts before and have facilities that can handle over 150 simultaneous calls.

.The ClIO and the director of the IT department at Kate’s company spent a lot of time setting up the company’s

existing technical support department, so Kate meets with them to get their technical opinions.

4.When Kate looked in the organizational process asset library for her company’s qualified seller list, she found

a spreadsheet that listed every seller the company has worked with, along with scores from past project
managers that graded the sellers on technical performance, management processes, and deliverable quality.

. Kate puts together her own spreadsheet that lets her rank the sellers herself by giving each one of them a

score from 1 to 10 for technical skill, communications, project management, financial capability, and facilities
quality.

. Kate and her company'’s legal team sit down with the sellers and work out the terms of the contract. There’s a

lot of back and forth, but they settle on an agreement that everyone is comfortable with.
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2,500 per month.

.. +
* WHAT'S 9 PULURPQSE
*

The Select Sellers process is where you finally sign a contract with a seller. Here are some proposals that
Kate is evaluating. Match each one up to the contract type that’s most appropriate for the proposal.

The buyer will pay for the cost of phone service, rent
on the facilities, and employees, plus an additional Fixed price

W \’\ (X {'15) a“d ‘l’)\CV\
The contratt lays o ;C\ct :o“oip? of that

d "ar amoun
?ri‘:i:’j a}'mcd fLee, soit's a CPFF tontract.

The buyer will pay the seller a total 0f~§285,0008or

18 months of technical support services. Fixed price incentive fee

Sinte a preset price will be paid, this is a
fixed price (or lump sum) eontract

The buyer will pay for the cost of phone service
and rent on the facilities, plus $4,500 per month for
employees’ time. Costs will not exceed $14,500 per
month.
A lot of TEM contracts will have a “not—to-
exteed” tlause to limit visk for the buyer
The buyer will pay for the cost of phone service, rent
on the facilities, and employees. An additional $2,750
will be awarded each month that the seller provides

an average o esolved per person per day Cost plus incentive fee
and an average wait time of und P

No#icc how the intentive fee was tied 4o Specific
quah{:\/ measurements. That’s 3 great vay o
motivate the seller 4o do 3 good job.

The buyer will pay for the cost of phone service, rent

on the facilities, and employees. An additional 10%

over costs will be paid each month.

This is the same agreement from the fixed price

tontract, but it's 50'{; the intentive ‘Fcc from the

CPIF eontract. So it's fixed price intentive fee.

The buyer will pay the seller a total of $285,000

for 18 months of technical support services. An

additional $2,750 will be awarded each month that Time and materials

the seller provides an average of 10 issues resolved

Cost Plus fixed fee

Cost plus percentage of cost

per person per day and an average wait time of
under 3 minutes.

596

Chapter 12




_

procurement management

pen your pencil
- \&- &llutwn Kate needs to use all of the tools and techniques in Select Sellers.

Which technique is Kate using in each of these scenarios?

.This is the first time that Kate's company has contracted out technical support services, so she hires a

consultant to help her and the legal team estimate a fair price for the contract.
[E's often hard to tome up with £aiv price yourself, beeause the

i d
' i do that ave usually the same skills that you nee
lndepe"de"f esnmafes ......... i‘;l:o\/::::;:s. gmj{im:s y:u (Ionuc\/havc +hose skills in Your tompany,

&/ whith could be why Yyou looked for a seller in the fiest place.

. Kate sets up criteria for each seller. Before they can submit a bid, they must show that they have handled

technical support contracts before and have facilities that can handle over 150 simultaneous calls.

. .thr\ You streen out Fo{:cwf:ial sellers, it makes the
Screening system Moﬁ selecting a seller a lot easier.

.The ClIO and the director of the IT department at Kate’s company spent a lot of time setting up the company’s

existing technical support department, so Kate meets with them to get their technical opinions.

. l J g Ilgl'l ou Ve seeén Ot 0‘( [+ h Y Y‘ olesses h h Vv {‘“S
A S . \/ e see awhoc

opinion Lrom someone ouisidc your ?roJcc{:.

4.When Kate looked in the organizational process asset library for her company’s qualified seller list, she found

a spreadsheet that listed every seller the company has worked with, along with scores from past project
managers that graded the sellers on technical performance, management processes, and deliverable quality.

The difference between this 400l and the weighting

. SYS‘ECW\ is ‘H\&‘E this one is used by you omPan
Seller rating system R e with, o o) popany, fo

tompany will tontribute 4o it.

. Kate puts together her own spreadsheet that lets her rank the sellers herself by giving each one of them a

score from 1 to 10 for technical skill, communications, project management, financial capability, and facilities
quality.

The weighting S\/S'{‘,Cm is something You do Jus{: for Your ?\r‘o\)ec{; +o
hcl? you sort ‘Uwough a whole bunth of on?osals- £ You onl\/ have
................................... U or two potential sellevs, you probably don't need to use it.

. Kate and her company'’s legal team sit down with the sellers and work out the terms of the contract. There’s a

lot of back and forth, but they settle on an agreement that everyone is comfortable with.

! 13T mselves.
iati reet managers don't usually do the ncgo{:na{:lon themse
Contract negotiation <\ “l)':\:%/e'ﬁ 5c{:y':n?:lvcd and provide expertise and knowledae,

............................................... but usually vely on a lawyer or legal department to work out
fhe attual tevms of the eontract
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Two months later...

Kate’s procurement project had been going

really well... or so she thought. But it turns
out there’s a problem.

- @‘?A\N
TAWEWR

Kate, the CEO called me at 3 a.m. last
night. There's a janitor strike at the
seller’s technical support office, and that's
causing all sorts of havoc. Now our wait times
are even longer than they were three months
ago. What are you going to do about this?

Kate never even {:houg,hjc Joo
ask about the \')ah'l{‘p‘r s union
when the legal team was
ncgo{ia{ing the tontratt.

Keep an eye out for questions
that ask about unions, even
when they don’t have to do with

Wﬂtch i‘t! contracts or procurement
: management.

When you work with a union, even if it's through

a seller, then the union contract (also called a
collective bargaining agreement) can have an
impact on your project. That means you need to
consider the union itself a stakeholder, and when you
do your planning you need to make sure any union
rules and agreements are considered as constraints.

What could Kate have done to prevent this problem? Could she have detected it sooner?
What should she do now?
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Keep an eye on the contract

You wouldn’t just start off a project and then assume everything would go perfectly,

would you? Well, you can’t do that with a contract either. That’s why you use the
Contract Administration process.

The idea behind the Contract Administration process is that staying on top of the work
that the seller is doing is more difficult than working with your own project. That’s
because when you hire a seller to take over part of your project, the team who’s doing
the work doesn’t report to you. That’s why the first three inputs are especially
important. The approved change requests are the way that you change the terms

of the contract if something goes wrong, and the work performance information and
performance reports are how the seller tells you how the project is going.

The seller puts these . ﬂ —
Jcogc{:hcr for you se {:\\a I
ou have the 'In(:orma{:\\\o:: ;[ou = —_—
indae how we e — —_— |
n“"i {?23:0\’?( s 90my ‘% == Performance MCOHtract t
- Qf Reports anagemen

Plan
Work
— Performance
— Information

———

procurement management

Monitorin,
154 Controumg
process group

Thc {:OO’S and

o the Contraet
Administration

are on the next Page.

'l:cchniolucs

Protess

Contract

Inputs <€
Approved
Change Outputs
Requests

51

Selected Sellers

Contract Administration is a typical Monitoring & Controlling
process, which means you should be able to figure out most of
the outputs. The first one’s filled in—can you fill in the others?

3. Updates to

This means the contract, any su?yov'{;iv\g
dotuments, and information from the seller.

— Answers on page 610.
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Stay on top of the seller

The tools and techniques for Contract Administration are all there to help
you work with the seller. Some of them help you look for any potential problems

with the seller and make changes to correct them. Others help you with the day-to-
day administration work that you need to do in order to keep your project running;

Tools and techniques to keep your project running

Tools and techniques to find and fix problems

600

Payment System

Your partner won’t be very happy
if you don’t pay. The payment
system is how your company pays
its sellers. It’s usually established
by an Accounting or Accounts
Receivable department.

Claims Administration

When there’s a dispute between a
buyer and a seller, that’s called a
claim. Most contracts have some
language that explains exactly how
claims should be resolved—and
since it’s in the contract, it’s legally
binding, and both the buyer and
seller need to follow it.

Inspections and Audits

This tool is how the buyer makes
sure that the product that the
seller produces is up to snuff. This
is where you’ll check up on the
actual product or service that the
project is producing to make sure
that it meets your needs and the
terms of the contract.

Records Management
System

There are a lot of records
produced by a typical contract:
invoices, receipts, communications,
memos, emails, instructions,
clarifications, etc. You’ll need to
put a system in place to manage
them.

Performance Reporting

The easiest way for you to keep
track of the contract work being
done is to write up performance
reports. These are exactly like the
performance reports that you saw
carlier in the book—you’ll use
them to monitor the project work
and report on the progress to your
company’s management.

Contract Change Control
System

This 1s just like all of the other
change control systems that
you’ve seen already. It’s a set of
procedures that are set up to
handle changes in the contract.
You might have a different one for
every contract in your project.

-~ o
. L

Thcrc are eight {ools
£ 'l:cdhniqucs for the
Con{:\raC‘l‘, Adminis{:ra‘l:ion

protess

Information Technology

Fifty years ago, project managers
managed procurement and
contracts with file cabinets

and paper. Luckily, we’ve got
computers to help us keep track
of everything, and that’s why you

need IT. Vou ean tonduet 3
performante review o get

the data You need for
// Your performance veport.

Buyer-Conducted
Performance Review

Most contracts lay out certain
standards for how well the seller
should do the job. Is the seller
doing all the work that was agreed
to? Is the work being done on
time? The buyer has the right to
make sure this is happening, and
the way to do this is to go over the
performance of the seller’s team.

Buyer—conJucteJ
performance reviews
let Luyers check all
of the work that the

sellers are Joing.
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Which of the tools and techniques from Contract Administration should Kate use for each problem?

Exercise

1. An important client calls technical support, but ends up spending two hours waiting on hold.

2. The CEQ’s mother calls technical support, but spends two hours waiting for them to answer.
Kate needs to make sure the seller is delivering the quality they promised.

3. Kate gets a call from the accounting department about a duplicate invoice that was accidentally
paid twice.

4. According to the statement of work, the seller is supposed to have weekly training sessions with
technical support staff, but Kate isn’t sure they’re being conducted as often as they should be.

5. Amanager at the seller says that they're not responsible for training sessions, but Kate thinks
they are.
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any questions?

xercise
SoLution

Which of the tools and techniques from Contract Administration should Kate use for each problem?

1. An important client calls technical support, but ends up spending two hours waiting on hold.

A vecords management system ¢an
Records management systew & ° help Kate by giving her 4 place 4o
store all the veports from the seller.

2. The CEQ’s mother calls technical support, but spends two hours waiting for them to answer.
Kate needs to make sure the seller is delivering the quality they promised.

. i hen You

\(ou use Insp

Inspections and avdits o o veview the ;\ua\'u:.\[
""""" utead.

or sevvite being pro

3. Kate gets a call from the accounting department about a duplicate invoice that was accidentally
paid twice.

Paywent system

4. According to the statement of work, the seller is supposed to have weekly training sessions with
technical support staff, but Kate isn’t sure they’re being conducted as often as they should be.

. "F ou n wi
Buyer-conducted performance review work 1 E::;me:n h;fuh"

K/ tan use 3 buycr—condw‘:(:cd
Fewpo\rmancc review.

5. Amanager at the seller says that they're not responsible for training sessions, but Kate thinks
they are.

Claims adwinistration
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Q,: Should | only care about unions
when I’'m working with contracts?

A: Unions come up in procurement and
contracts whenever a seller has an existing
contract with a union. That contract is called
a collective bargaining agreement, and

if that agreement impacts the work that the
seller is going to do for you, then you need
to make sure that your legal department
considers it when they work out the terms of
the contract.

But unions are also important when you're
doing Human Resource Management. If
your company has a collective bargaining
agreement with a union, then you need

to consider the terms of that contract

as external constraints to your project
plan. Here's an example: Let's say you're
managing a construction project, and your
workers are all union members. Then you
need to make sure that you consider any
overtime rules and other restrictions on
resource availability when you put together
your team, your budget, and your plan.

Whenever you

see “inspection” or
"audit” it means that
you're looking at the
products that the
seller delivered to
see if tlley meet your
standards.

tllere are no °
Dumb Questions

Q,: Once a contract is signed, does
that mean it's never allowed to change?

A: No. This confuses some people,
because when you sign a contract, it's
legally binding—which means you must
abide by the terms of the contract. But that
doesn’'t mean those terms can’t change. If
both the buyer and the seller agree to make
a change to the contract, then they have
every right to do so. That's why you have a
contract change control system—so you can

make sure these changes are made properly.

But you can’t always assume that you have
the ability to change a contract that you're
not happy with. Once your company has
agreed to a contract, then you're absolutely
required to meet its terms and complete your
side of it. If you want to make a change to
it, you need to negotiate that change, and
it's possible that the seller won't agree to
it—just like you have every right to refuse
an unreasonable change that the seller
requests.

Q: Does the type of contract make a
difference in how changes are handled?

- No, it doesn’t. While the type of
contract definitely affects a lot of things,
changes are always handled the same way.
You always use the contract change control
system to handle the changes.

That's why the contract change control
system is so important. It tells you the exact
rules that you need to go through in order to
make a change to a contract. No contract is
perfect, and most of the time there are little
tweaks that both the buyer and seller want
to make. This gives them the tools they need
to make only the changes that they need,
without anyone agreeing to a change that

procurement

they don’t want included in the contract.

Qj | still don’t get the difference
between a performance review and an
audit.

AI The difference is that performance
reviews are about the work, while
inspections and audits are about the
deliverables and products.

You'll use a performance review when you
want to make sure that the team at the seller
is doing every activity that they should. For
example, if you have a contract that requires
the seller to perform certain quality control
or project management tasks, you might
conduct a performance review where you
observe the team and verify that they do
those tasks. On the other hand, if you want
to make sure that the products that the

team is producing meet your requirements
and standards, you'll send out an auditor to
inspect the products that the seller is making
to verify that they meet the requirements.

Q: So do project managers usually get
involved in contract negotiations?

AI Project managers don’t usually do the
negotiating themselves, but they do often get
involved in contract negotiations. Remember,
nobody knows more about the project than
the project manager—you know what work
needs to be done, what requirements the
product must meet, and what kind of budget
you need to stay within. So even though a
lawyer or legal department will do the actual
negotiation, they won’t know if the seller is
capable of doing the job without the project
manager’s help.

603



close the confract

PK‘OCCSS

‘ gl‘OllP

Close the contract when the work is done ,i*‘ssumg

There's only on ! . "
. e e o
When the seller’s work is done, it’s time to close the — protess in th Cl #htr &

s
contract, and that’s when you use the Contract roup. Take @ mi N {;ng d

. ~ min
Closure process. Even if your contract ends 2“ back to paae U;IZ i:
disastrously (or in court), you still need to close out E Pas
retresh your memory.

the contract so that you can make sure all of your

: il k c 4 Contract
Company S I‘CSpOl’lSl 1ities are taken care ol—an Management T"\S {: “
that you learn from the experience. Plan o e Yo whaJc‘chch
You need to ‘t&kc—llkc
— —_— who to Pay, and which
— D V‘CCOV‘dS {o save—in OV‘dCY‘
Inputs /’ o e to settle the contract.
3 - — ——
Procurement
Management Plan Contract  Contract Closure Tl‘e contract

_ﬁ t Documentation Procedure is cmnplete
\\.\
—> |0 when all of

The Contrack Procurement audits its terms are
Closure protess is Once you've closed out the contract, you go over everything that . {
one of the two happened on the project to figure out the lessons learned and look met... even 1
protesses in the for anything that went right or wrong.

Closing process the Luyer or

group, and it's the | Records management system
very last protess

\/ou ?CY‘C orm.

seller is not

When you were working with the legal team to put the contract

together, you looked at information about past contracts. So where COmPletely

did it come from? Past project managers stored their contracts and e,

other documents in the records management system. satls{leC[

Outputs with the
work.

Any lessons You learned from
the Frotwc»\cnf audits should
be added heve, along with an
dotumentation and a topy o(’y
the formal aceeptance that
You 9ave to the seller-

The way you ¢lose out a tontract
is to give a notice—a formal
writfen one—that the eontract
is complete... and insbruetions for
doing +hat should be yart of the

tontract terms. 2\ Closed Organizational w
Contracts Process Assets
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% Contractcross

Give your right brain something to do. It’s your standard
crossword; all of the solution words are from this chapter.

IEEEEEEEEEEEEE

AlEEEEEEE

1

| "
H SNEEEEEEE

AlEEEEEER

Across

4. The contract closure tells you exactly what steps you
must follow in order to close out the contract

5. The contract-related process in the Monitoring and Controlling
group is Contract

6. The management system stores all of the documents,
communications and information related to the contract

8. The buyer creates the criteria before contacting
potential sellers to help determine how to select the winning bid

10. The company or organization that's performing services for the
contract

12. Some organizations maintain a sellers list, which has
all sellers that project managers are allowed to work with

15. The contract of work describes all of the work that the
seller wants the buyer to perform

16. This kind of analysis is used to determine whether to procure a
product or service, or whether to stay within the company

17. You can use a system in which you require all sellers
to meet certain standards before you even consider them for the
contract

Down

1. The potential seller submits a
how the contract would be fulfilled

2.Youcanuse a system to assign a number to various
seller attributes in order to objectively compare them

3. documents contain all the information the seller
wants to communicate to potential buyers

7. The kind of contract where the buyer pays a lump sum

9. The point of total is the point at which the seller is
responsible for all remaining costs

11. Even if the buyer fails to deliver on the contract and it has to be
terminated early, you still need to perform the Contract
process.

13. A disagreement between the buyer and seller is called a
14. The company or organization that’s procuring services

to the buyer that explains

—— Answers on page 610.
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kate did

Kate closes the contract

The 18-month contract’s ready to close! The seller did a great job
handling technical support, and that gave Kate and Ben the time
they needed to ramp up their own company’s team and facilities.

Well, the contract's done, and
we've moved tech support
back into the company.

And it gave us enough
time to train our own team
to take over. Great workl!

Hello, this is Technical
Support. How can I help you?
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Question Clinic; BYOQ Questions

See if you can come up with
questions on your ownl! Give it a shot:

See page 162
I See P39 322 | \write a Red Herring question about Select Sellers
‘ L= See page 146

See page X%

Write a Which-Comes-Next question about
the Scope Management processes

Here's a great study tool. Any time
you get a practice question wrong, or don't
understand a particular concept, write a

question about it! That's a great way to help
you remember stuff for the exam.

—

—Did You Corne up with & good question? Join the Yiead First PP community
‘ ‘ and upload your question at http://www.headfirstlaks.com/PMP
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exercise solutions

rpen your pencil
: &Iutl Kate has 18 months to build up the capacity her company needs
nn to handle all the technical support calls. See if you can figure out

whether it’s a better deal for Kate to make or buy.

1. If they handle the extra work within the company instead of finding a seller, it will cost an extra $35,000 in
overtime and $11,000 in training costs in total, on top of the $4,400 per person per month for the five-person team
needed to do the extra support work. What's the total cost of for keeping the work within the company?

Thc total cost for keeping the work i s the mon{:hl\/ tost (54' 400 per person x 5 ?eoylc % |8 months

= ‘3‘)‘7 OOO) plus the cﬁ{:ra tosts (¢ 35 000 overtime and £l ,000 training tosts). 3‘)5 000 +

35 000 + 5” ,000 = ‘4'4'2. 000 +otal tosts ‘('\or kcc?mg {‘)\c wovrk inside the tomPah\/ (1 makm5 ")

2. Kate and Ben talked to a few companies and estimate that it will cost $20,000 per month to hire another company
to do the work, but they’ll also need to spend $44,000 in setup costs. What will contracting the work cost?

Thc cost for hiving ano{:hcr tompany to do {hc work is §20,000 per month % |8 months plus the

‘4’4’ 000 in sc{u? tosts. (‘ZO 000 % |8) + ‘4’4’ 000 = ‘4‘ 04,000 total costs for Lon{:\rac{:mg

out the work (‘ buymg )
3. So does it make more sense to make or buy? Why?

[n this case, it makes more sense 1o buy because the tosts of making (‘4‘4'2. 000) are greater than

the costs of bu\/mg (‘4’04‘ 000).

Kate is putting out an RFP to find a seller to provide technical
support for her company. Can you figure out which Request
Seller Responses tool she’s using?

1. Kate checks her company’s organizational process 3.The CEQ’s brother-in-law runs a company that'’s
asset library to see if there are any standard sellers bidding on the contract. Kate needs to make sure he
it typically uses. She can't find one, so she creates it gets fair—not preferential—treatment. She doesn’t
herself. want to give him an unfair advantage, but she

also doesn’'t want to exclude him from the bidding
re . process. So she gathers representatives from all
VGVQIOP quallﬁed seller list sellers into a room where they can ask questions

"""""""""""""""""""""""""""""""""""""""""""" about the contract out in the open and hear the

2. Kate's contacts an IT trade journal and places a res.ponses to each question.
classified ad to try to find sellers. Bidder conference

4. Kate's company takes part in an equal-opportunity
Advertising program in which seller companies owned by
"""""""""""""""""""""""""""""""""""""""""""" minorities must be given notice of any RFPs. She uses
a web site approved by the program to make sure she
gives them notice.

Advertising
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Contract Magnets Solution

Which of the magnets are part of the procurement documents,
and which of them are part of the evaluation criteria?

Contract statement of work
Procurement

Documents

| Request for proposals '
Sample contract for review

Notification to sellers
requesting a quotation
for fixed price work

Review the Sow with the seller

Evaluation i
to make sure it’s understood.

Criteria

Meet with the project manager
and review project processes.

Go over final pricing
plan and contract terms.

Get a financial statement

Or credit .
th report and verify

at the seller is insured.
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exercise

— o S il
r*?rpﬂﬂ yﬂur Pen[:l Contract Administration is a typical Monitoring & Controlling

" s'ﬂlll.ltl{ll"l process, which means you should be able to figure out most of
the outputs. The first one’s filled in—can you fill in the others?

1._Contract documentation - 3. Updates to
ﬁ Qrganizational process assets

us O‘C 00 5 0
1§ you have bo make 3 change because o€ 1oy pongwimondod eorrective actions.

evkormante \Wob\ems wi

definitely want to keep frack of that here.

Either the buyer OR the seller could find other .
Eninas in the project that need to change. _Project managewent plan. .

5. Updates to

% Contracteross Solutions

Give your right brain something to do. It’s your standard
crossword; all of the solution words are from this chapter.

cl
R
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— Exam Questions

1. Tom is a project manager for a software company. He is contracting a long-term software project
with an external company. That company charges him $20/hour per employee and $300 overhead
per month. What kind of contract is he using?

A FP

B. CPPC
C. CR

D. T&M

2. Which of the following is NOT true about bidder conferences?

A.  All potential sellers should meet separately with the buyer

B. Potential sellers should ask questions in an open forum so other sellers can hear the answers
C. Bidder conferences are a good way to make sure sellers are treated fairly

D. Allsellers are given the same procurement documents

3. You work for a seller that is bidding on a contract. Which type of contract has the MOST risk for

your company?
A. CPIF
B. T&M
C. FP
D. CPPC

4. Which of the following BEST describes the “point of total assumption” for a contract?
A. The point in a cost-plus contract where the buyer assumes that the seller will need to be paid
B. The total cost of a T&M contract

C. The pointin a fixed price contract where the seller has to assume all costs going forward
D. The total number of resources required for a contract

5. You're trying to decide whether or not to contract out a construction job. To do it within your
company, you will have to hire an engineer for $35,000 and pay a construction team $15,000 per
week. A contractor quotes you a price of $19,000 per week, and your expert agrees that you won’t
find a lower price than that. The job will take 16 weeks. What’s the BEST way to proceed?

A. Pay the contractor to do the job.

B. Selecta T&M contract.

C. Don't contract out the work. Hire the engineer and pay the construction team to do the work.

D. Make sure the contract has a force majeure clause.
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6. You’re managing a project that might have to contract out work, and you’re comparing the relative
advantages and disadvantages of finding a seller versus having your company do the work itself. Which
process are you in?

A. Plan Purchases and Acquisitions

B. Plan Contracting

C. Select Sellers

D. Request Seller Responses

7. You're working on creating a qualified sellers list. Which process are you in?

A. Plan Purchases and Acquisitions

B. Plan Contracting

C. Select Sellers

D. Request Seller Responses
8. You’ve been contracted by an industrial design firm to manage their contracting. Your client asks you
to take over the negotiations for an important contract to design a new lighting remote control system.

You’ve narrowed it down to one seller, and now you’re working with the legal department at the buyer to
negotiate the terms of the contract. Which of the following BEST describes your goal?

A.  You want to get the best deal for your client by making sure the seller’s price is as low as possible, no
matter what it costs them

B. You want to get a fair deal for both the buyer and the seller
C. You want to make sure that the seller gets as much money as possible
D. You want to prolong the negotiation so that you earn a higher fee

9. You've been contracted by a construction company to manage their contracting. They have a choice of
either buying an excavator or renting it. To buy it, the company would have to pay $105,000, but owning
it will require approximately $10,000 in maintenance costs per year. The price to rent the excavator is
$5,000 per month, with a one-time service charge of $2,000. What'’s the minimum number of months the
company needs to use the excavator in order for it to make sense to buy it rather than rent?

A. 8 months
B. 16 months
C. 21 months
D. 25 months
10. Which of the following contracts has the MOST risk for the buyer?
A FP
B. CPPC
C. CPIF
D. T&M
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11. You’re managing a project that is difficult to estimate, so you don’t have a good idea of when
the project will end. Which of the following contracts is BEST?

A FP

B. CPPC
C. CPIF
D. T&M

12. You're looking for a seller to do work for your project. When do you send out an RFP?

A. After you create the procurement documents, but before you select the seller
B. Before you plan contracting, but after you plan purchases and acquisitions
C. After the bidder conference, but before you select the seller

D. During contract administration

13. You're creating evaluation criteria for your contract. What process are you in?
A. Plan Procurement and Acquisitions
B. Plan Contracting

C. Request Seller Responses
D. Select Sellers

14. You’re managing a project, when you and the seller both agree that you need to have the
seller add more resources to the project in order to finish on time. The number of resources is
written into the contract. What'’s the BEST way to proceed?

A.  Your project will be late because you can’t change the contract once it’s signed

B.  You need to convince the buyer to sign a new contract

C. You need to use the contract change control system to make the change to the contract

D. You need to use claims administration to resolve the issue

15. Which of the following BEST explains the difference between a seller audit during Contract
Administration and a procurement audit during Contract Closure?

A. The seller audit reviews the products being created, while the procurement audit reviews how
well the seller is doing the job

B. The procurement audit reviews the products being created, while the seller audit reviews how
well the seller is doing the job

C. The seller audit reviews the products being created, while the procurement audit is used to
examine successes and failures and gather lessons learned

D. The procurement audit reviews the products being created, while the seller audit is used to
examine successes and failures and gather lessons learned
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1. Answer: D

This contract is a Time and Materials contract. It's charging a rate for labor and overhead for materials.

Ehmina{:ing the Wrongs answers works v

with questions like this. ally well

2. Answer: A

One of the most important things about a bidder conference is that no one seller is given better access to
the buyer. They should all have the same opportunity to gather information, so that no single seller is given

preferential treatment. \ Sellers should meet in

time one of them asks
should hear the answer

the same room, and any
the question, everyone else

3. Answer: C

Afixed price contract is the riskiest sort of contract for the seller. That's because there’s one price for the
whole contract, no matter what happens. So if it turns out that there’s a lot more work than expected, or the
price of parts or materials goes up, then the seller has to eat the costs.

4. Answer: C

This is just the definition of the point of total assumption.

5. Answer: C

Oh, I get it. T just have
to figure out how much it costs
to make it or buy it, and choose
the lower number!

This is a simple make-or-buy decision,

so you can work out the math. The
contractor’s quote of $19,000 per week
for a 16-week job means that buying will
cost you $19,000 x 16 = $304,000. On the
other hand, if you decide to keep the work
in-house, then it will cost you $35,000

for the engineer, plus $15,000 per week
for 16 weeks: $35,000 + (16 x $15,000) =
$275,000. It will be cheaper to make it
rather than buy it!
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6. Answer: A

This question describes Make or Buy Analysis, which is part of the Plan Purchases and Acquisitions process.
\'{E‘f; makc§ sense. You tan’t stavt conJcraching
until you ‘FI&IAV‘C out whether or not You should.

One of the important things that you do when you're looking for seller responses is to come up with a list of sellers
to solicit bids from. You need to know where to send those procurement documents! That's why you need to put
together a qualified sellers list.

7. Answer: D

8. Answer: B

One of the most important parts of Procurement Management is that both the buyer and the seller want to feel like
they're getting a good deal. Every procurement should be a win-win situation for both parties!

9. Answer: D

This may look like a tough problem, but it's actually pretty easy. Just figure out how much the rental would cost you
for each of the answers:

8 months 8 months x $5,000 per month + $2,000 service charge = $42,000
16 months 16 months x $5,000 per month + $2,000 service charge = $82,000
21 months 21 months x $5,000 per month + $2,000 service charge = $107,000
25 months 25 months x $5,000 per month + $2,000 service charge = $127,000

oo w>

Now look at what the excavator would cost for 25 months. It would cost $105,000 plus $20,000 for the
maintenance costs, for a total of $125,000. So at 25 months, the excavator is worth buying, but before that it
makes more sense to rent.

£ ﬂuis seems a little out of place, remember that
venting cq:igmcn{ is a kind oE eontract, and the

same kind of make—or—buy detision :
- etis
10. Answer: B Y detision is necessary.

The cost plus percentage of cost (CPPC) contract is the riskiest one for the buyer, because there’s no incentive for
the seller to control the costs. In fact, the opposite is true—the higher the costs, the more money the seller is paid.
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11. Answer: D

Both cost-plus and fixed price contracts are based on the idea that you know how long the contact is going
to last. A seller would only agree to a fixed price contract if there’s a good idea of how much it's going to
cost. And a cost-plus contract will hurt the buyer if it goes over. Only the time and materials contract will
give both the buyer and seller a fair deal if neither has a good idea of how long the work will take.

AN

That's the onl\/l Lime You veally

12. Answer: A should use a TEM tontratt.

Contracting is a pretty linear process—first you plan the contract, then you put together a package of
procurement documents to send to potential sellers, and then you select a seller and start the work. So you
send out a request for proposals after you've put together the procurement document package so that you
can select a seller for the job.

13. Answer: B

You put together the evaluation criteria as part of the Plan Contracting process. That way you can use the
criteria when you're looking at the responses you get from sellers.

14. Answer: C

You can always change a contract, as long as both the buyer and the seller agree to it. When you do that,
you need to use the contract change control system—just like with any other change.

This is not what ¢laims adwministration is for. Sinte the
15. Answer: C buyer and seller agree, there is no ¢laim.

It's easy to get mixed up with all of these audits, but if you think about how they're used, it gets less
confusing. When you're performing Contract Administration, the most important part of your job is to
figure out if the products that the seller is producing meet your requirements. By the time closure happens,
the products have all been done—if there was a problem, you should have caught it during Contract
Administration. All you can do now is come up with any lessons learned so that you can avoid mistakes in
the future.
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13 Professional Responsibility

Making Good Choices

Knowing the PMP Code of

Professional Conduct has made

me a better project manager You can say
AND a better husband. that again!

It’s not enough to just know your stuff. You need to make good
choices to be good at your job. Everyone who has the PMP® credential
agrees to follow the PMP® Code of Professional Conduct, too. The Code helps you
with ethical decisions that aren’t really covered in the body of knowledge—and it’s a big
part of the PMP® exam. Most of what you need to know is really straightforward, and

with a little review, you’ll do well.
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Poing the right thing

You’ll get some questions on the exam that give you situations that you might run
into in running your projects and then ask you what to do. Usually, there’s a clear

answer to these questions: #¢’s the one where you stick to your principles.

Questions will make the decisions tougher by offering rewards for doing the wrong

thing (like money for taking a project shortcut), or they will make the infraction
seem really small (like photocopying a copyrighted article out of a magazine). If

you stick to the principles in the PMP Code of Professional Conduct regardless of

the consequences, you’ll alw\ays get the questions right.

The wmain ideas

In general, there are a few kinds of problems that the
code of ethics prepares you to deal with.

1.

2.

® ® N o o

618

Follow all laws and company policies.
Treat everybody fairly and respectfully.

Have respect for the environment and the community
you’re working in.

Give back to the project management community by
writing, speaking, and sharing your experience with
other project managers.

Keep learning and getting better and better at your job.
Respect other people’s cultures.

Respect copyright laws.

Always be honest with everyone on the project.

If you find that another person has done something
to damage the PMP credential in any way, you must
report them to PMI.

/&. Soif You find out that someone has stolen qucs{:ions
£rom the PMP exam, theated on the PMP exam,

1calsc|\/ ¢laimed to have a PMP eevtification, or lied
about anything velated to the PMP cevtification
protess, then you MUST veport them to PM|.

Ethics and

pro{essional
responsil)ility
questions make

up 10% of the
exam. That's gooJ
news because
these questions
are really easy if

you understand

the ideas behind
the PMP Code
of Professional
Conduct.
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Come on. Is this really on the test? T
know how to do my job. Do I really need
a morality lesson?

Being a PMP-certified project manager
means that you know how to do your
job and that you will do it with integrity.

It might seem like it doesn’t really matter how you
will handle these situations, but think about it from
an employer’s perspective for a minute. Because of
the code of conduct, they know that when they hire
a PMP-certified project manager, they are hiring
someone who will follow company policies and

do everything aboveboard and by the book. That
means that you’ll help to protect their company from
litigation and deliver on what you promise, which is
actually pretty important.

- .@?w:nv«
Tawew

Can you think of some situations where you might need to
make decisions using these principles in your own projects?
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Keep the cash?

A lot of ethics questions on the PMP exam
concern bribery. It is never, under any
circumstances, okay to accept a bribe—even

if your company and customer might benefit
from it somehow. And bribes aren’t always
cash. They can be anything ranging from free
trips to tickets to a ball game. Any time you’re
offered anything to change your opinion or the
way you work, you must decline the offer and
disclose it to your company.

[n some tountries, even though
You may be “expetted” to paY
3 bribe, it's not okay to do
it—even i it's LusJoomar\/ or

eulturally ateeptable.

Awesome. I've been wanting
to go shopping for a while.
And what about that vacation?

“...Acapulco, here we come!

The easy way

620

Kate, you were so great to work
with. We'd like to send you $1000
as a token of our appreciation.

I would never accept a
gift like that. Doing a good
job is its own reward!

I'm sorry, I can't accept
the gift. I really appreciate
the gesture, though.
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Fly business class?

Any time there’s a policy in your company, you

need to follow it. Even if it seems like no harm will
be done if you don’t follow the policy, and even

if you will be able to get away with it, you should

not do it. And that goes double for laws—under no
circumstances are you ever allowed to break a law, no
matter how much good it “seems” to do you or

We've got some extra money in the
budget and you're really doing a great job.
T know the travel policy says we always fly
coach. But we can afford to splurge a bit. Why
don't you buy a business ticket this time?

your project.

And if You ever see someone in Your
tompany breaking the law, you need
4o veport it 1o the authorities.

. Did you know that those JRRTETe

chairs go into totally flat beds? i There's no excuse for o
. This is so cool. You've worked so ™ =7 not following the rules. The .
~.. hard, you've totally earned it! s travel policy says fly coach. ~ :

.......... . . .. No exceptions!

Wow, Ben. That's
really nice of you. But the
economy fare will be fine.
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New software

When it comes to copyright, it’s never OK to use
anything without permission. Books, articles, music,

software... you always need to ask before using it. For

Hey Kate, I just got a copy
of that scheduling software
you wanted. You can borrow my
copy and install it.

example, if you want to use some copyrighted music
in a company presentation, you should write to the
copyright owner and ask for permission.

Absolu‘relyI Thls R

. " will totally make your job Tha‘r software was cr‘eaTed
. about 100 times faster, and it's by a company that deserves to
_free? It's your lucky day :  be paid for their work. It's just

e wrong not to buy a licensed copy.

Thanks for letting
me know it's available.
T'll go buy a copy.
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Shorteuts

You might see a question or two that asks if you
really need to follow all of the processes. Or you
might be asked by your boss to keep certain facts
about your project hidden from stakeholders

or sponsors. You have a responsibility to make
sure your projects are run properly, and to never
withhold information from people who need it.

. Al right. Less
=" work for you—let's face it,
: it's not like you have all the time

professional

We don't have time for all of
this documentation. Let's cut
out a couple of these plans to
keep our project on schedule.

T would never do a project ‘
without fallowing ALL of the
44 processes outlined in The

I know we don't have much time,
but taking this shortcut could
actually cost us more time than
it saves in the end.
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A good price or a clean river?

Being responsible to the community is
even more important than running a
successful project. But it’s more than
being environmentally aware—you
should also respect the cultures of
everyone else in your community, and
the community where your project
work will be done.

We just found out that
one of our suppliers dumps
harmful chemicals in the river. They've
always given us great rates, and our budget
will go through the roof if we switch suppliers
now. The whole thing gives me a headache.
What should we do?

That means even though languages, ustoms,
holidays and vatation policies might be
diffevent from (,otmbr\/ to COU\Y\‘{ZY'\/, You need
4o treat people the way they ave aceustomed
1o being treated.

We can't let the project fail e RERN
for a bunch of stupid fish. The earth is our home and
BT -7 is so much more important

""""""""""""" : than this project. We have

“... todo what's right..

Ben, I know it could cause
us problems, but we're gonna
have to find another supplier.
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We're not all angels

We know that the choices you make on your project are not always black and
white. Remember that the questions on the exam are designed to test your
knowledge of the PMP Code of Professional Conduct and how to apply it. A

lot of situations you will run into in real life will have a hundred circumstances
around them that make these decisions a little tougher to make than the ones
you see here. But if you know what the code would have you do, you’re in a good
position to evaluate those scenarios as well.

Seviously, it's a quick
vead—and it'll help

Yyou on the exam.

N ow, go read the PMP Code of Professional Conduct
before you take these exam questions. Go to this URL
and click on the "Code of Conduct” link.

]nttpz [ Ivevewe headfirstlabs.com/ llfpmp

I may not be the life of the
party, but think like me, and you'll nail the
ethics part of the exam.
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1. You read a great article over the weekend, and you think your team could really benefit from it. What should
you do?

A. Photocopy the article and give it to the team members

B. Type up parts of the article and email it to the team

C. Tell everyone that you thought of the ideas in the article yourself

D. Buy a copy of the magazine for everyone
2. You find out that a contractor that you're working with discriminates against women. The contractor is in
another country, and it's normal in that country. What should you do?

A.  Respect the contractor’s culture and allow the discrimination to continue

B. Refuse to work with the contractor, and find a new seller

C. Submit a written request that the contractor no longer discriminates

D. Meet with your boss and explain the situation
3. You're a project manager at a construction company that’s selling services to a client. You are working on a
schedule and a budget, when the CEO at the client demands that you do not produce those things. Instead, he
wants you to begin work immediately. What the BEST thing that you can do?

A. Meet with the CEO to explain why the budget and schedule are necessary.

B. Stop work immediately and go into claims administration.

C. Don't produce the schedule and budget.

D. Ask the buyer to find another company to work with.
4. You’re working on a project, when the client demands that you take him out to lunch every week if you want to
keep his business. What’s the BEST thing to do?

A. Take the client out to lunch and charge it to your company

B. Refuse to take the client out to lunch because it's a bribe

C. Take the client out to lunch, but report him to his manager

D. Report the incident to PMI
5. You are working on one of the first financial projects your company has attempted, and you have learned a lot

about how to manage the project along the way. Your company is targeting financial companies for new projects
next year. What'’s the BEST thing for you to do:

A. Talk to your company about setting up some training sessions so that you can teach others what you have
learned on your project.

B. Keep the information you've learned to yourself so that you'll be more valuable to the company in the next year.

C. Decide to specialize in financial contracts.

D. Focus on your work with the project and don’t worry about the helping other people to learn from the experience.
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6. You find out that you could save money by contracting with a seller in a country that has
lax environmental protection rules. What should you do?

A. Continue to pay higher rates for a environmentally safe solution.

B. Take advantage of the cost savings.

C. Ask your boss to make the decision for you.

D. Demand that your current contractor match the price.
7. You overhear someone on your team using a racial slur. This person is a critical team
member and you are worried that if they leave your company it will cause project problems.
What should you do?

A. Pretend you didn’t hear it so that you don’t cause problems.

B. Report the team member to his boss.

C. Bring it up at the next team meeting.

D. Meetin private with the team member and explain that racial slurs are unacceptable.
8. You’ve given a presentation for your local PMI chapter meeting. This is an example of what?

A. APDU

B. Contributing to the project management body of knowledge

C. Donating to charity

D. Volunteering
9. You are about to hold a bidder conference, and a potential seller offers you great tickets to
a baseball game for your favorite team. What should you do?

A.  Go to the game with the seller but avoid talking about the contract.

B. Go to the game with seller and discuss the contract.

C. Go to the game, but make sure not to let him buy you anything because that would be a
bribe.

D. Politely refuse the tickets.

10. Your company has sent out an RFP, and your brother wants to bid on it. What’s the BEST
thing for you to do?

A.  Give your brother inside information to make sure that he has the best chance at getting
the project.

B. Publicly disclose your relationship with him and excuse yourself from the selection process.

C. Recommend your brother but don’t inform anyone of your relationship.

D. Don't tell anyone about your relationship but be careful not to give your brother any
advantage when evaluating all of the potential sellers.
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1. Answer: D

You should never copy anything that's copyrighted. Make sure you always respect other people’s
intellectual property!

2. Answer: B

It's never okay to discriminate against women, minorities, or others. You should avoid doing
business with anyone who does.

3. Answer: A

This is a difficult situation for any project manager. But you can’t cut corners on the project
management processes, and you certainly can't tell the client that you're refusing their business.
The best thing you can do is meet with the CEO to explain why you need to follow the rules.

4. Answer: B

The client is demanding a bribe, and paying bribes is unethical. You should not do it. If your
project requires you to bribe someone, then you shouldn’t do business with that person.

This is talled contributing to the project
5. Answer: A ZZ management body of knowledae.

You should always try to help other people learn about managing projects.

6. Answer: A

You should never contract work to a seller who pollutes the environment. Even though it costs
more to use machinery that doesn’t damage the environment, it's the right thing to do.
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7. Answer: D

You should make sure that your team always respects other people.

8. Answer: B

Any time you help share your knowledge with others, you are contributing to the project
management body of knowledge, and that’s something you should do as a certified project
manager!

9. Answer: D

You have to refuse the tickets even if the game sounds like a lot of fun. The tickets amount to a
bribe, and you shouldn’t do anything that might influence your decision in awarding your contract.

10. Answer: B

You have to disclose the relationship. It's important to be up front and honest about any conflict of
interest that could occur on your projects.

you are here »
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14 A little last-minute review

Check Your Knowledge

Boy, exam day is my
favorite day of the year!
T only wish we could have
school all summer, too.

Wow, you sure covered a lot of ground in the last
13 chapters! Now it's time to take a look back and drill in some of
the most important concepts that you learned. That'll keep it all fresh and

give your brain a final workout for exam day!
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which process goes where?

Process Magnets

Can you put all of the processes in the right knowledge areas?
Give it a shot—and while you're at it, see if you can put them inside each
knowledge area in the order that they're typically performed on a project.

Integration Scope Time Cost

Integrated
Change Control

Activity
Duration

7 Risk
Monitoring

\ Cost Budgeting .
l Cost Estimating '
Scope

Definition

and Control

Estimating
| Scope Control .

Select
Sellers

Risk Management
Planning

Develop Project
Management Plan

Schedule
Development

Acquire
project Team

Communications - i '
l Planning ' Quality Planning l Plan Contracting '

Quantitative
Risk Analysis
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check your knowledge

Human Communications Risk Procurement

llesources

Contract
Closure

Develop Project
Charter

Plan Purchases
and Acquisitions

Manage
Project Team

Request Seller

Perform Quality
Responses

Assurance

Human
Resource

Contract )
Administration

Manage

Planning Stakeholders

Scope
Verification

Information
Distribution

Monitor
and Control
Project Work

Activity
Resource

Estimating
Scope Planning
Close Project
l Cost Control .

Rrisk .
Identificatlon

Activity
Sequencing

Create wgg

Develop
Preliminary
Project Scope
Statement

Direct and
Manage Project
Execution

PermeanCe
Reporting

Qualitative
Risk Analysis

Activity
Definition

Perform Quality
Control

———— Answers on page 640.
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How well do you know the 44 processes in
the PMBOK?® Guide? Let’s find out!
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Across

2. In the _ ___Risk Analysis process, you assign numerical
values to your risks in order to more accurately assess them.

4. In the Plan _ and Acquisitions process, you decide what

work you'll want to contract out to a seller.

6.The ______ process group is where the team does the project
work.

8. __ _____Distribution means making sure the right people get
the right message. It's where most of the communication on the project
happens.

9.The Project Team process is the Monitoring &

Controlling process for Human Resources.

634

il

...n‘ ...

il EEEEEEN
L]
L]

o]
N

dEEEEEEEEEE

AN

=
o

|

™
N

©f

...‘
&

> ol
i ~
2 ol
N o

Answers on page 642.

....... .‘
it

NN EEEEEEEEEE

11.The __ ____Sellers process is where you determine which
sellers will do the work.
12.______________Reporting is where you figure out how your

project is doing, and let everyone else know.
14. In the Plan __ _ process, you plan out each individual
contract for your project, and create procurement documents.

16. In the Perform Quality __ process, your team looks for
defects in deliverables.

17. The Request
conferences.
20.The _ Planning process is where you create a plan
to ensure that your product conforms to its requirements and is fit for
use.

Responses process involves bidder



Across

21.The Project Team process is where you keep your
team motivated, and set goals and rewards for them.

24. The Risk Planning process is where you decide
how you will react to each risk, should it occur.

27. The Scope process is where you look for

changes to the scope, and only make those changes that are necessary.

29. The Scope process is where you write down exactly
what the team will do to produce the product.

31. In the Management knowledge area, you
determine how long the work will take.

34. In the Planning process, you figure out how you'll come up
with all of your work packages and control any changes to them.

36. The Control process is where you look for
changes to your activities and schedule, and make sure you only make
those changes that are necessary.

37. The document that authorizes you to do the project is built in the
Develop Project process.

40. The Activity Estimating process is where you figure out
what people, equipment and other things you need for the project, and
when you'll need them.

43. In the Activity Estimating process, you generate an
estimate of how long each activity will take.

44. You create a document that defines how you'll handle everything on
the project in the Develop Project Plan process.
46. The deliverables and work performance information are created in
the Direct and Manage Project process.

47. Management is the knowledge area where you
bring all of the project work and plans together.

48. In the Activity process, you decompose each work
package into a complete list of activities for the project.

50. In the and Control Project Work process, you constantly
look for any changes or problems that occur.

51. The Human Management knowledge area is
where you put together and manage your team.

53. The process group is where you do the most work.
It's where you build a document to guide you through each of the
knowledge areas.

55. The Risk process is where you create the risk
register that contains a list of risks that might affect your project.

56. The Contract process is the Monitoring & Controlling
process for Procurement, and it's where you look for changes in your
contracts.

57. In the Management knowledge area, you contract
with sellers to do project work.

Down

1. The and Controlling process group is concerned with

finding and dealing with changes.

2. The Risk Analysis process is where you categorize
each risk.
3. The Close process is where you make sure all your

procurement activities are finished.

check your

Down

5. Planning is the process where you figure out
how you will handle messages, lines of communication, meetings, and
reporting.

7.The process group is where you shut down the project.
10. In the Project Team process, you assign your
team to the project.

13. The Management Planning process is where you create a

plan that tells you how you'll manage unexpected events.

15. The Cost process means tracking your work
closely and watching for any changes in cost.

18. The Human Planning process is where you create a
plan for how you will assign and manage your staff.

19. In the Monitoring and Control process, you look for any
new risks, or changes to your risk register.

22.The process is where you create a graphical,
hierarchical document that describes all work packages.

23.The Development process is when you build a bar
chart, calendar, or other document out of all of your estimates.

25. The Cost process is where you figure out how much
money you'll spend on each activity in the schedule.

26. The Close process is where you make sure that the
project is finished and all of your lessons learned are documented.

28. The Scope process is where you make sure

that all of the work has been done and get formal approval from the
stakeholders.

30. In the Perform Quality process, you make sure

your entire project and quality processes meet your company’s quality
standards.

32. The Develop Project Scope Statement process is
where you create an initial document that describes your best idea of
the work that you're going to do.

33. The Activity process is the one where you put the list
of activities in order and create network diagrams.

35. The Integrated Control process is where you work
with stakeholders and sponsors to decide whether or not to make
changes.

38. In the Cost Process, you add up all of your
estimated costs and figure out how much money your project will spend
in total.

39. Management is the knowledge area where you
figure out who's talking to who, and how.

41. The process group is where you make sure the
project starts out right.

42. In the Manage process, you manage all
communication with the people who are affected by your project.

45. Management is the knowledge area where you
plan for the unknown.
49. In the Management knowledge area, you make

sure your deliverables conform to their requirements.

52. The Management knowledge area is all about
figuring out your budget.
54. Management is the knowledge area in which you

figure out the work that needs to be done for the project.
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a few

These questions are all about specific things that you're likely to see on the exam. They’re drawn
! . from many different knowledge areas. Take some time and try to answer all of them—remember,
EiellctSe these are a little harder than questions you'll see on the exam, since they're not multiple choice!

1. What's it called when you bring your stakeholders together
at the beginning of the project in order to figure out how
everyone will communicate throughout the project?

2. What do you call the point in a fixed-price contract where
the seller assumes the rest of the cost?

4. What's the range for a Rough Order of Magnitude
estimate?

5. Which contract type is best when you don’t know the
scope of the work?

6. What are you doing when you add resources to the critical
path in order to shorten the schedule?

7. Which management theory states that employees can’t be
trusted and need to be constantly monitored?

10. Which type of power is typically unavailable to project
managers in a matrixed organization?

—— Answers on page 643.
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11. Which form of communication is always necessary
whenever you are performing Procurement processes?

12. What's it called when you add up the costs of inspection,
test planning, testing, rework (to repair defects discovered),
and retesting?

13. What are the three characteristics of a project that
differentiate it from a process?

14. Where would you find out details about a specific work
package, such as an initial estimate or information about
what account it should be billed against?

15. What do you do when you and your team can't identify a
useful response to a risk that you've identified?

16. What do you decompose work packages into before you
can build your schedule?

18. What percentage of a project manager’s time is spent
communicating?

20. Which two types of estimate require historical
information?



check your

rpen your pencil
k You'll definitely get a bunch of calculation questions on the exam.

= Luckily, you've got a handle on them! Here's your chance to get a
little more practice.

1. How many lines of communication are there on a project with nine people (including the project manager)?

2. Your project has a budget at completion of $250,000. You've completed half of the work, but your schedule
says you should have completed 60% of the work. Calculate PV and EV.

3. Your project has a BAC of $7,500. Your scheduled % complete is 35%, but your actual % complete is 30%.
Calculate the SPI. What does that SPI tell you about your project?

4.You were managing a project with a team of eight people, plus you (as the project manager), when you
added an additional four team members. How many additional lines of communication were added?

5.You've got a project with a budget of $500,000. Your project is 75% complete, and you have spent $400,000
so far. Calculate the EAC and ETC. What does that tell you about the project?

6. You've identified two risks and an opportunity for your project. Risk A has a probability of 35% and a cost of
$500. Risk B has a probability of 60% and a cost of $750. Opportunity C has a probability of 10% and a value
of $1,000. What's the total EMV of Risk A, Risk B, and Opportunity C?

7.Your project has a CPl of 1.2 and an EV of $150,000. Calculate the actual cost of the project so far.

—> Answers on page 644.
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you’re

Great job! It looks like you're almost ready

If you’ve read all the chapters, done all the exercises and taken all of the practice

questions, then you have a solid grasp on the material for the PMP® exam. You’re

So if You did get them,

almost ready to get certified! By the way, don’t worry if you didn’t get some of the / You should feel very

questions on the past few pages. This was really hard stuff—some of it was even

proud of \/owsclqc /

harder than the PMP exam. Remember, a great way to prepare is to write your
own Question Clinic—style questions for anything that’s giving you trouble.

Here are some final tips to help you on the Jay of the exam.

Make sure to get a good night’s sleep
before you take the PMP exam. And
make sure you eat something! It can
take up to four hours to complete the exam.
That’s longer than you expect, and you don’t
get a snack break.

The first thing you see when you sit down
to take the computerized version is a fifteen
minute tutorial on how to use the software.
You won’t need much time to go through it,
because the software is very intuitive.

Use this time to relax.

Don’t click away from that tutorial yet!
You’ll get some sheets of scratch paper to use.
Write down every formula before you click

the button to start the exam. That way they’ll  :
be there for the questions that need them—and :
you won’t be nervous about forgetting them.

The exam software lets you mark a question
for review. If you’re at all unsure of a
question, mark it. Sometimes a later
question will help trigger your memory, so
when you come back to it, the answer will
suddenly “come” to you. This really works!

638

Seriously. Relax. Everyone taking the
exam gets jittery. A good thing to do is look
at the fifteen minute countdown timer for the
tutorial and breathe. Take a whole minute and

use it to breathe. If your heart is still pounding,

take another minute. You’ll be glad you did.

Don’t get too stuck on a question as
you’re going through—better to take your best
guess, mark it for review, and move on. You
can go back to it as many times as you need.



check your knowledge

P\rC‘l:‘l:y soon, this will be You!

Finish up your PMP exam Preparation Ly visiting the

Head First PMP website:
http:/ [vrvew headfirstlabs.com/PMP

You can find more practice c[uestions, and join the

Head First PMP c0mmunity.

you are here » 639



process magnets solutions

Process Magnets Solutions

Can you put all of the processes in the right knowledge areas?

Integration

Develop Project
1 Charter

Develop Project
Management Plan

Develop

Scope

1 (S v} 1
2 ] 2

Activity
Definition

Give it a shot—and while you're at it, see if you can put them inside each
knowledge area in the order that they're typically performed on a project.

Time

Activity
Sequencing

-Or Activity
Prellmlnary
; Creat Resource
3 -
3 Ject Scope Estimating

Statement

Direct and
Manage Project
Execution

Monitor
and Control
Project Work

Integrated
Change Control

7 l Close Project '

640 Chapter 14

%{ ‘ Scope Control ' {l

Activity

Duration

Estimating
S
E; co?e. _ E; Schedule
Verification Development

Schedule
Control

W N

Cost

1 l Cost Estimating '
2 Cost Budgeting
3 l Cost Control .

Quality

1 Quality Planning

Perform Quality
Control

Perform Quality
Assurance




Illhnliltl
llesources

Human
Resource
Planning

Acquire
pProject Team

Manage
Project Team

Communications

Communications
Planning

Information
2 Distribution

Perfomance
Reporting

Manage
Stakeholders

check your knowledge

procurement

Risk

Risk Management
Planning

Plan Purchases
and Acquisitions

2 l Plan Contracting .

Request Seller
Responses

Risk
Iden

gification

Qualitative
Risk Analysis

Quantitative

- 4} Select
Risk Analysis

Sellers

Contract
Administration

Risk
Monitoring
and Control

6 Contract

Closure

641
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ExerciSe

SoLution

1. What's it called when you bring your stakeholders together
at the beginning of the project in order to figure out how
everyone will communicate throughout the project?

kickoff meeting

2. What do you call the point in a fixed-price contract where
the seller assumes the rest of the cost?

point of total assumption

4. What's the range for a Rough Order of Magnitude
estimate?

-50% to +100% (or half to double)

5. Which contract type is best when you don’t know the
scope of the work?

time & wmaterials

6. What are you doing when you add resources to the critical
path in order to shorten the schedule?

crashing the schedule

7. Which management theory states that employees can’t be
trusted and need to be constantly monitored?

9. Customer satisfaction is part of which knowledge area?
quality management

10. Which type of power is typically unavailable to project
managers in a matrixed organization?

legitimate power

check your knowledge

These questions are all about specific things that you're likely to see on the exam. They’re drawn
from many different knowledge areas. Take some time and try to answer all of them—remember,
these are a little harder than questions you'll see on the exam, since they're not multiple choice!

11. Which form of communication is always necessary
whenever you are performing Procurement processes?

formal written

12. What's it called when you add up the costs of inspection,
test planning, testing, rework (to repair defects
discovered), and retesting?

cost of quality

13. What are the three characteristics of a project that
differentiate it from a process?

14. Where would you find out details about a specific work
package, such as an initial estimate or information about
what account it should be billed against?

WBS dictionary

15. What do you do when you and your team can't identify a
useful response to a risk that you've identified?

16. What do you decompose work packages into before you
can build your schedule?

18. What percentage of a project manager’s time is spent
communicating?

19. What should you do with the factors that cause change?

try to influence them

20. Which two types of estimate require historical
information?

analogous and parametric

you are here »



exercise solutions

@ ! &I You'll definitely get a bunch of calculation questions on the exam.
u hﬂl‘l Luckily, you've got a handle on them! Here's your chance to get a
little more practice.

1. How many lines of communication are there on a project with nine people (including the project manager)?
The formula for # lines of communicationiss  # lines= nx(h-1) =2
So#lines=9x(Q-1)22=9%8-22=3blines of tommunication

2. Your project has a budget at completion of $250,000. You've completed half of the work, but your schedule
says you should have completed 60% of the work. Calculate PV and EV.

The formulas ave: PV = BAC % Stheduled % Complete EV = BAC x Actual % Complete
So the answers ave: PV = §250,000 x 0% = §150,000  EV = §250,000 x 50% = §125,000

3. Your project has a BAC of $7,500. Your scheduled % complete is 35%, but your actual % complete is 30%.
Calculate the SPI. What does that SPI tell you about your project?

The formula is: SP| = EV <PV So AE’WS‘[‘, calevlate EV and PV:  EV = ,‘17,‘500 % 30% = :”2-.250
PV =$17500 x 35% = 2,265
Now ealeulate SP[: SP| = ,"2-,2-50 < ,’IZ,ZEE = @b Sinte SP| is lower than I, Your Pro‘)ec{: is behind sthedule.

4.You're managing a project with a team of eight people, plus you (as the project manager), when you added
an additional four team members. How many additional lines of communication were added?

We alread\/ 1c|5wed ou{: '[:hc {:cam 0‘(: a) peo le in ques{:non ,—\/ou have 3b lines oﬁ Commumt&‘[‘,lon The new ‘{:eam
has -(:owr movre ‘{:eam mtmbers, or a ‘f:o{:al ,3 So # |mcs =13 x “3 ,) =13xl252= 73 lmcs
So the number of lines added ave 78 lines — 3b lines = 42 lines of commumca{:lon

5.You've got a project with a budget of $500,000. Your project is 75% complete, and you have spent $400,000
so far. Calculate the EAC and ETC. What does that tell you about the project?

The formulas are: EV = BAC x % complete  CPI=EV = AC EAC = BAC = CPl and ETC = EAC - AC
First caleulate EV = ‘500 000 x 5% = ‘375 000  then caleulate CP| = $375,000 5 $400,000 = 94

Now you ¢an ealeulate EAC = §500,000 < 94 = {531,915 and ETC = {531,915 - {400,000 = {131,915
This means that you should expeet 4o spend about 131,915 before the project ends.

6. You've identified two risks and an opportunity for your project. Risk A has a probability of 35% and a cost of
$500. Risk B has a probability of 60% and a cost of $750. Opportunity C has a probability of 10% and a value
of $1,000. What's the total EMV of Risk A, Risk B, and Opportunity C?

To caleulate EMV, add up the individual probabilities multiplied by costs (negative) or values (positive).
EMV = 35 x —{500 + .b0 % —150 + .10 x {1,000 = {525
7.Your project has a CPl of 1.2 and an EV of $150,000. Calculate the actual cost of the project so far.
The formulaiss  CPl = BV 2 AC.  First £ill in what we know: 1.2 = $150,000 & AC
Now flip it avound: AC = $150,000 < 1.2 = {125,000
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*
* Index *

N ] advertising 590, 608
u ers alternatives analysis 236, 283

44 PMBOK Guide processes 48-50, 49, 50 alternatives identification 157
80/20 rule 384, 394, 411, 415 Analogous Estimating 241, 305, 306, 643
AOA (see arrow diagramming method)
A AON (see precedence diagramming method)
AC (see actual cost) Approved Change Requests 102, 154, 165, 480, 487, 489
acquire project team process 421, 427-430, 455-457, 632,  Approved Corrective Actions 487, 489
641 areas of responsibility 6-14
acquisition 428 neglected 13-14
active listening 474, 492, 501, 504 arrow diagramming method (ADM) 227-233, 251, 265,

284, 286, 291
assumptions 84-93, 240, 309, 516-521, 577

activity-on-arrow (AOA) (see arrow diagramming method)
activity-on-node (see precedence diagramming method)

activity attributes 223225, 225, 231, 235, 238245, 271,  A\ssumptions analysis 518, 519

276, 287 audits 603, 613
updates 233, 271 authorization 80, 94
activity cost estimates 309-311
activity definition process 215-216, 219, 235, 245-246, B

256, 291, 294, 633, 640
outputs 223
activity duration estimating 215, 216, 238-242, 245, 256,

BAC (see budget at completion)
backward pass 259-265

283, 291, 294-296, 298, 632, 640 balanced matrix organizations 24
activity estimating 316 bar chart 278, 384, 635
activity list 216, 219, 223, 225, 235, 238-240, 244246, Benchmarking 376, 405, 410, 413
276, 287 benchmarks 380

updates 233 Benefit Cost Ratio (BCR) 308, 315, 317

activity resource estimating process 215, 216, 236, 238,
245, 291, 294, 633, 640

benefit measurement models 82

activity sequencing 215216, 223, 245246, 256, 265, best practices 7
289, 291, 294, 633, 640 Bidder Conferences 590
actual cost (AC) 307, 327, 329, 334346, 336, 351, 352,  bottom-up estimating 236, 283, 305, 306
356-359, 362, 363 brainstorming 517, 519, 527, 558, 563
administrative closure 117 bribery 620

This is the index 647



the index

budget at completion (BAC) 324-352, 637, 644
budgets 23-28, 34-36, 38, 41

building 311

over 334

buffer 220, 241, 242, 290

buyer-conducted performance review 600, 602

C

calendar constraints 269
cash flow 315
cause and effect diagrams 383, 394

certification 16
exams 15
why get certified? 1-18

change control board (CCB) 107, 113, 115
change control process 110, 138, 544
change control system 101, 112-115, 131-136, 183, 186

change requests 108, 112-113, 128-136, 184, 189, 190,
201, 207, 223, 225, 233, 477, 478, 483

changes
anatomy of 184
changing plans 107
checklist 22,40, 518
checklist analysis 518
claim 15, 600, 616
Claims Administration 600, 602
clients (see customers)
Close Contract process 575
Close Project process 116, 117, 136, 633, 640
closing process group 571, 372,575, 604
co-located teams 433
Code of Conduct URL 625
code of ethics (see PMP Code of Professional Conduct)
collective bargaining agreement 603

communications 10, 18, 55
counting lines of 490-492

648 index

Communication Skills 472

Communications Management 97, 99, 461-506
Communications Management Plan 486, 488
Communications Planning process 466, 469, 632, 641
Communications Requirements Analysis 468, 470
Communications Technology 469, 471
communication types 478

comparative approach 82

Configuration Management System 183, 187, 188
conflict management 440, 636, 643

common reasons 441
compromising 442
confronting 442

forcing 443

resolving conflicts 442-443
smoothing 443
withdrawal 443

conformance to requirements 368, 369, 408
constrained optimization 82

constraints 34-37, 84-86

contingency reserve 241,290, 293, 295, 548, 552, 564

Contract Administration process 571, 572, 575, 599-602,
610,613, 616, 633, 641

Contract Change Control System 600

Contract Closure process 571, 572, 604, 613, 633, 641
contracting 570, 578

Contract Management Plan 574, 575, 593, 599, 604
contract negotiations 573, 597, 603, 612

contracts 599, 603
build separate plans for 586
more about 585

contract statement of work (SOW) 577, 586-589, 609
contract types 577, 582, 636

Control Account 219

Control Charts 383, 387, 389

control limits 383, 387, 389



copyright issues 622
corrective action 104, 110, 137

cost 10,12, 14, 18, 55
constraints 36
managing 34

cost-reimbursable contracts (see cost plus contracts)

cost aggregation 312

cost baseline 312, 320, 321, 354-359, 363

cost benefit analysis 376, 410

Cost Budgeting process 303, 310-315, 354, 632, 640

Cost change control system 321, 357, 358

Cost Control process 303, 318, 335, 633, 640

Cost Estimate Supporting Detail 309-311, 315

Cost Estimating 632, 640

Cost Estimation process 303, 304

cost management 97,99, 111, 113, 299-364
processes 303

Cost Management Plan updates 309

Cost of Quality 307, 377, 405, 643

Cost Performance Index (CPI) 334-363, 637, 644

cost plus contracts 577, 582

Cost Reporting Systems 481-483

costs plus fixed fee (CPFF) contract 582-584, 596

costs plus incentive fee (CPIF) contract 582-584, 596,
611-613

costs plus percentage of costs (CPPC) contract 582-584,
611-615

Cost Variance (CV) 334, 356

CPIT (see costs plus fixed fee contract)

CPI (see Cost Performance Index)

CPIF (see costs plus incentive fee contract)
CPPC (see costs plus percentage of cost contract)
crashing schedules 266, 273, 289, 294, 643

Create WBS process 149, 164, 174, 178, 633, 640
outputs 178
(see also Work Breakdown Structure (WBS))

index

Create WBS tool 169
Critical chain method 269, 273, 290, 295
critical path 636, 643

Critical Path method 249-251, 284
critical path calculations 261-263
finding critical path 250

Crosby, Philip 369

customers

PMP exam 89
unhappy 72
unrealistic requests 2

customer satisfaction 369, 636

D

data points, out of control 383

Decision Tree Analysis 531, 534, 535, 537
decode 464, 478, 504

decomposition 168-170, 202, 219

defect density 378

defect repair 102, 108, 109

defect repair review 385

defects 103-105, 110, 128, 130, 133, 135

deliverables 73, 89, 93, 96, 102—107, 110, 116, 126, 131,
134
decomposing 168
inspecting 381
inspecting every one 193
matching requirements and project management plan 192
validated 393
work breakdown by 171

delivery dates, problems 2

Delphi technique 517, 519, 521, 560, 563

Deming, W. Edwards 398

dependencies 230

depreciation 308, 317, 355, 360

design of experiments 376, 405

Develop Preliminary Project Scope Statement 633, 640
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the index

Develop Preliminary Scope Statement Process 77, 91, 92,

94
(see also scope, preliminary statement)
develop Project Charter process 77, 80, 81, 84, 633, 640
(see also project charter)

Develop Project Management Plan process 96, 97, 632,
640

Develop Project Team process 421, 432-438, 455457,
632, 641

diagramming techniques (see network diagram)

Direct and Manage Project Execution process 102-104,
633, 640

discretionary dependencies 230
documentation 623

documentation reviews 518, 519

E

EAC (see Estimate At Completion)
early start and early finish 257

Earned Value (EV) 321, 327, 331, 335-351, 354, 356,
637, 644

calculating 328

formulas 346

sponsor’s perspective 330
Earned Value Management 108, 356
Earned Value technique (EVT) 335
effective communication 474
effective listening 492
EMYV (see expected monetary value)
encoding 464, 466, 478, 504

Enterprise Environmental Factors 80, 87, 91, 96, 101,
129, 137, 151, 218, 235, 238, 423, 424, 470

environmental awareness 624

Estimate at Completion (EAC) 340, 637, 644
Estimate to Complete (ETC) 341, 637, 644
ethics, code of 618630

650 index

evaluation criteria 574, 587-589, 592, 609, 613, 616
executing process group 65, 427, 466, 571-575
Expectancy Theory 437, 438, 457, 460

expected monetary value (EMV) 531, 532-537, 554-555
calculating 532
Decision Tree Analysis 534

Expert Judgment 81,92, 96, 108, 109, 119, 120, 138, 152,
157, 219, 236, 241, 283, 530, 577, 587, 592

Expert Power 434, 435, 450
External Dependencies 230

F

face-to-face communication 486, 488
fast tracking schedules 267, 273, 285, 289, 296
Feedback 465,474,475, 478, 492, 496, 500, 504
FF (see finish-to-finish (FF))
finish to finish (FF) 230
finish to start (FS) 230
fishbone diagram 383, 394, 409, 413
fitness to use 369, 408
Fixed Price (FP) contracts 577, 582, 582-584, 611-613
fixed price plus incentive fee (FPIF) contracts 582-584
float 252-254, 636, 643
finding 254
flowcharts 384, 409
force majeure 585, 611
forecasting 321, 340, 342, 352
forecasts 114, 115, 480, 483, 502
formal acceptance 192
formal acceptance documentation 116
formal verbal communication 472, 478

formal written communication 472,473, 478, 497, 500,
503, 643

formulas 15

forward pass 259-265



index

functional managers 26 mputs 51-54, 62, 116
functional organizations 23, 26, 41 same on multiple processes 53
versus projectized 26, 41 inspection 372-377, 382, 392, 394, 399-402, 406413
Funding Limit Reconciliation 313, 315 inspections and audits 600, 602
funding requirements 313, 319, 320 Integrated Change Control process 75, 76, 79, 107,

107-109, 111, 123, 135, 149, 165, 184, 207, 632,

G 640

integration 10, 18, 55
Gannt chart (see bar chart)

gold plating 181, 182

grade 370, 371, 394, 404
versus quality 370, 371, 404

ground rules 432, 433

integration management 69-138
interference 464, 466

internal rate of return 308, 317
interviewing 530

interviews 517

H invitation for bid (IFB) 588

vitation f ¥
Herzberg’s Motivation-Hygiene Theory 436, 452 invitation for quote (IFQ)) 588

histograms 384, 411

historical information 116, 137

Ishikawa diagram (see fishbone diagram)

issue logs 440, 487, 489

Human Resource Management 97, 417-460 J
Human Resource Planning process 420-429, 432,
455-458, 633, 641 Juran, Joseph 369
human resources 10, 18, 55 Just in Time management 398, 403, 408, 412
I K
Implemented Change Request 102 Kaizen 398
implemented defect repair 104 kickoff meetings 486, 488, 492, 643
independent estimates 592 knowledge areas 10-15, 18, 43, 53, 55, 60

informal verbal communication 472, 473, 478 matching to descriptions 56-59

. . . versus process groups 60
informal written communication 472,478

information distribution methods 476 L
information distribution process 466, 472, 474, 476, 480,
502. 503. 633. 641 late start (LS) and late finish (LF) 258

leadership skills 427, 434

leads and lags 231, 248, 293
adjusting 269

legitimate power 434, 435, 450

lessons learned 80, 87, 116, 117, 128, 131, 137, 476, 483,
502

information distribution tools 476

information gathering and retrieval systems 476
information gathering techniques 517
information presentation tools 481-483

information technology 600
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the index

LF (sce late start and late finish)
Lifecycle Costing 308, 355, 360
LS (see late start and late finish)

M

maintenance 29, 32, 33, 38
management reserve 548

Manage Project Team process 440, 455457, 460, 633,
641

Manage Stakeholders process 467, 487, 489, 633, 641
Mandatory Dependencies 230

Maslow’s Hierarchy of Needs 436, 438, 452, 455-458
mathematical models 82, 83, 124

matrix organizations 24, 26, 636, 643

McGregor’s Theory X and Theory Y 436
McLelland’s Achievement Theory 437, 452

mean 383

medium 464, 465, 496

Microsoft Project 81, 98, 236, 250, 264, 278, 279
Milestone lists 223, 270

milestones, schedule 94

Modeling and distribution 531

Monitor and Control Project Work process 107-109, 135,

633, 640

Monitoring & Controlling process group 186, 467, 487,
489, 502, 571, 572, 599, 610

Monster.com 21
Monte Carlo Analysis 268, 273, 535
Motivation 432, 436, 452

murder boards 82

N

needs 46
satisfying 12, 14
Negotiation 428
Net Present Value (NPV) 308, 315, 317

652 index

network diagram 216, 226-233, 246, 249-261, 265, 273,
284, 286, 289-292, 295-298, 518, 519

forward pass and backward pass 259, 260
Networking 422
next-longest path 253
noise 464, 466, 485, 502, 505

nonverbal communication 474, 492

0]

objectives, establishing 12, 14
OpenWorkbench 81
opportunity cost 308, 317, 354, 357, 359

optimistic estimate 241

organizational process assets 80, 87, 91, 96, 116, 119, 120,

137, 151, 154, 165, 169, 218, 235, 238, 244, 276,
493, 424, 470, 477, 483, 486, 487, 488, 489, 492,
500

Risk Management Planning and 510
organizational theory 422
organizations, types of 24, 27, 28
out-of-control process 383

outputs 51-54, 62

P

paralingual communication 474, 492, 503

parametric estimation 241, 256, 305, 313, 354, 362, 643
Pareto charts 384, 394, 409, 411, 415

Payment system 600, 602

PDM (see precedence diagramming method)

performance
measuring and reporting 277
reports and forecasts 480, 483

performance appraisals 440

Performance Information Gathering and Compilation

481-483
performance measurement analysis 321, 335

Performance Reporting process 467, 479, 503, 600,
633, 641



index

performance reports 279, 319, 320, 480, 483 prevention of defects 372-379, 386, 388, 400, 405, 413
performance reviews 602, 603 versus inspection 373, 374
Perform Quality Assurance process 372, 395, 396, preventive action 114, 115
400402, 407415, 633, 640 principles, sticking to 618
Perform Quality Control process 372, 381, 392-396, printing problems, typos 3

400-402, 407, 408, 411-415, 633, 640

outputs 392
planning outputs for 382

priorities, conflicts and 441

priority versus urgency 527

versus Perform Quality Assurance 402 probability and impact matrix 523, 560
pessimistic estimate 241 probability distribution 530
phase (see project phase) problems, correcting problems on projects 400401
Plan-Do-Check-Act 398, 399, 406, 410 process analysis 396, 397
Plan Contracting process 571-574, 586-588, 612, 613, processes

616, 632, 641 anatomy of 51

Planned % Complete 325, 326, 333, 335, 348, 349 breaking down 438
plannegzggz (113\3/;) 33277329, 331-335, 345, 348, ;‘;:g‘fyinngmi‘:ging .

caleulating 395 same input on multiple 53
. 8 within process groups 53, 60
Planning Component 219 .
processes versus projects 31, 42
Planning Package 219
process framework 43-68

planning process group 97, 466, 571-574 exam questions 6467

Plan Purchases and Acquisitions process 571-576, 586, process groups 711, 18, 43, 46, 55, 60, 65
587,612,615, 633, 641 .
closing 47

PMBOK® Guide 4-15 executing 47

knowledge areas nitiating 46

nine elements of 55 Initiating versus planning 60
PMIS (see project management information system) Integration Management and 78
PMP-certified project manager 17, 619 Monitoring and Controlling 47

PMP Code of Professional Conduct 617, 618-630, 625 planning 46

point of total assumption 585, 611, 614, 643

processes within 53, 60
versus knowledge areas 60

policies at work, following 621 Process Improvement Plan 379, 380, 396, 405
power, knowing what form to use 446 procurement 10, 18, 55, 88, 89, 97, 99
preassignment 428 procurement audits 604

precedence diagramming method (PDM) 226-228, 231, procurement documents 575, 588-590, 593, 609616
233,251, 255, 265, 284, 286, 291, 297

Procurement Management 567-616
preliminary scope statement (see scope, preliminary processes 571, 574-575

statement)
) ) ] procurement processes 636, 643
preventative or corrective action 102
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product analysis 156-158

product scope 145, 155, 158
professional responsibility 617-630
programming manager 27-29
progressive elaboration 478
progress reporting 278, 280, 287
project boundaries 93

project calendar 271, 279
updates 271

project charter 74-78, 80, 84-92, 123, 128-132, 135, 136,
138, 151, 154, 167, 196

necessity of 88
Project Closure Documents 116
project coordinators 26
project execution 75, 76, 79, 107, 123
project expeditors 21, 26

versus project coordinator 26
project files 116
project funding requirements 319, 320

project integration management (see integration
management)

projectized organizations 23, 24, 41
versus functional 26, 41
project management, benefits of successful 61

project management information system (PMIS) 81, 92,
96, 102, 108, 109, 113, 116, 119, 120

Project Management Methodology 81, 92, 94, 96, 102,
108, 109

project management plan 69, 74-78, 97, 98, 101-105,
109, 112-118, 128, 126—-131, 134-136, 304, 309,
311, 319, 320, 423, 424, 427, 466, 470, 487, 489

updates 271
Project Management Plan Updates 379, 487, 489

project management software 236, 278, 279, 287, 305,
306, 321

project managers 26
Project Organization Charts 422424

654

index

Project performance reviews 321, 358
project phase 170, 199, 527

projects

closing 75
defined 30

figuring out how long it will take 238

steps to follow 4447

versus processes 31, 42

work, monitoring and directing 75, 76, 79, 89, 96, 104,
107,123, 131, 134, 137, 138

project schedule 98, 130

project scope 145, 149, 153-156, 159, 161, 188, 194,
200-204

Project Scope Statement 158-161, 185, 191, 192, 218,
238-240, 470

project selection methods 81-84, 94, 124

published estimating data 236, 283

punishment power 435, 450

purchase order 588

PV (see planned value)

Q

Qualified Sellers List 574, 590, 592

qualitative risk analysis 514, 522-527, 561, 633, 641

output 526

versus quantitative risk analysis 528, 535
quality 10, 18, 55

correcting problems on projects 400-401

defined 368

managing 34

planning for 376-377

seven basic tools of 383-386

tracking cost of testing 380

versus grade 370, 371, 404

versus testing 367

whatis 366

quality assurance

introduction to 396
more ideas behind 398



Quality Audits 396, 397
Quality Baseline 379, 380, 405
quality baseline updates 393
quality control measurements 392, 396
Quality Control tools and techniques 396, 397
Quality Management 365416
three processes 372
quality management 97, 99
Quality Management Plan 104, 372, 378, 380, 405
quality metrics 379, 396

quality plan 377, 378, 405
checklists 379, 380
quality planning 632, 640

Quality Planning process 372, 375, 380, 382, 396, 405,
408, 411

Quality Planning tools and techniques 396
quantitative risk analysis 515, 529-531, 552, 632, 641

versus qualitative risk analysis 528

R

RACI matrix 425, 427

RBS (see risk breakdown structure)

realistic estimate 241

Receiver 465, 496

Recommended Corrective Actions 392, 396
Recommended Defect Repairs 392
Recommended Preventative Actions 392
Records Management System 600, 602, 604
referent power 435, 450

regulations 375,513

replanning 183, 187

requested changes 223, 275, 393, 396, 477
request for proposals (RFP) 586

Request Seller Responses process 571-574, 590, 591, 608,
612,613, 633, 641

index

requirements
identifying 12, 14
unstated 369
reserve analysis 241, 307, 315, 545, 552
Residual Risks 539
Resolved Issues 487, 489
resolving conflicts 636, 643
Resource Availability 235, 429, 433, 593
resource calendar 298
resource cost rates 307
resource histogram 426, 427, 455
resource leveling 269
Resource Requirements, updates 271

resources
conflicts and 441
estimating 235, 236
problems 234

reward power 434, 435, 450
RIP (see request for proposals)
risk audits 546, 548

risk breakdown structure (RBS) 511-514, 518, 521, 557,
562

risk category 523

risk data quality assessment 523

Risk Identification 514-518, 537, 548, 557, 633, 641
output 521

risk management 97, 99, 507-566

Risk Management Plan 511, 512, 516, 521, 522, 529, 538,
559

risk management planning process 510, 514, 632, 641
risk management processes 514-515

Risk Monitoring and Control process 543-546, 549, 550,
632, 641

activities 547
risk planning 507-566
processes 514, 516

655
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risk probability and impact assessment 523
risk reassessment 545
risk register 516, 521, 522, 529, 538, 544, 549, 550, 559,
563
adding risk responses 541
updating 536
risk response planning process 515, 525, 538, 539, 633,
641
risks 10, 18, 55
accepting 513
anatomy of 514-515
avoid 513,519
categorizing 512
controlling 545
dealing with 509
defined 508
examining 523
mitigating 513
opportunity 508
ranking 522, 527
residual 539
responding to 538
secondary 539
strategies for positive risks 539
transferring 513, 563
where to look for 520
Risk urgency assessment 523
Roles and Responsibilities 422425
rolling wave planning 220

root cause identification 517

Rough Order of Magnitude estimate 307, 360, 363, 636,
643

rule of seven 383, 387, 389, 394, 410, 414
Run charts 385, 409

5

Scatter charts 385, 394
schedule, constraints 36
Schedule Baseline 271, 272, 275, 276, 287

656 index

Schedule Change Control System 278, 287
Schedule Comparison Bar Charts 278
schedule compression 267, 285, 298
schedule control process 215, 217, 246, 275280, 287,
633, 640
tools 278
schedule development process 215, 217, 244-246, 279,
290, 291, 294, 295, 632, 640
outputs 270
schedule management plan 99
schedule milestones 93, 99
Schedule Model 268, 276, 287
schedule model data 279

Schedule Performance Index (SPI) 278, 332-339,
345-355, 359-361

schedules
conflicts and 441
managing 34
Schedule Variance (SV) 278, 332-341, 346, 349-351,
354, 359, 378
scope 10, 12, 14, 18, 34, 55
changes 181
constraints 36
creep 145, 181
defining 154, 156
management 139-210
power of 148
planning processes 147
preliminary statement 74, 76, 90-93, 123, 128-131,
134, 137
problem 145
product (see product scope)
project (see project scope)
what is included 146
scope baseline 166, 167, 176-178, 183-187, 190, 199,
202, 204, 207

Scope Control process 149, 158, 183, 187, 187-190, 189,
190, 199209, 202, 632, 640

Scope Definition process 149, 154, 156, 164, 199-203,
208, 632, 640



Scope Management Plan 147-155, 149, 152154,
158-161, 176, 177, 178, 186, 191, 192, 194, 200,
204, 206, 207, 208

updates 158
Scope Management process 97,99, 149

Scope Planning process 149-156, 164, 170-173, 178, 183,
199, 202, 203, 208, 633, 640

scope statement 149, 151, 153, 154161, 153, 158, 165,
178, 183-187, 191, 192, 196, 203208

Scope Verification process 149, 190-194, 199-206, 633,
640

screening system 592, 597
secondary risks 539

Select Sellers process 571, 572, 575, 592-597, 607, 612,
613, 632, 641

seller
sorting out potential 588
staying on top of 600

Seller Rating System 592, 597

Sender 465, 496

sensitivity analysis 531, 552, 560

shortcuts 623

SOW (see statement of work)

sponsor 74, 84, 86, 88, 89, 104, 107, 115, 129, 130, 132

SS (see start to start)

staffing assignments 429, 433

Staffing Management Plan 99, 422430, 433, 450, 458
updating 429

stakeholder analysis 156

stakeholders 35—38, 63

start to start (SS) 230

statement of work (SOW) 80, 91, 96

Statistical sampling 385, 410, 414

status meetings 546, 548

status review meetings 481-483

storyboards 156

strategies for positive risks 539

index

strong matrix organizations 25
sub-projects 73

subsidiary plans 97-99
SWOT analysis 517

T

T&M (see time and materials contract)
team-building activities 433
Team Performance Assessment 438

teams

co-located 433

cost disagreements 441

expert power 434

figuring out who you need on your team 422

getting team together 428

ground rules 433

leadership skills 434

legitimate power 434

motivating 436

personalities 441

punishment power 435

recognition and rewards 433

referent power 435

reward power 434

solving problems 440

training 433
technical opinions and conflicts 441
technical performance measurement 546
templates 152, 154, 165, 169, 203, 207, 219
testing, tracking cost of 380
Three-Point Estimates 241
time 10, 12, 14, 18, 55

time and materials (T&M) contract 577, 582-584, 596,
611-613, 614,616

time management 97, 211-298
time reporting systems 481-483
tips, exam 638

tools and techniques 51, 60, 62, 116

657
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trend analysis 548
triple constraint 34, 34-36, 37

v

VAC (see variance at completion)
validated defect repair 393

validated deliverables 393

variance analysis 183, 187, 278, 287, 321
variance and trend analysis 545

variance at completion (VAC) 341
vendor bid analysis 307

virtual teams 428

W

watchlists 527, 537, 548, 562

WBS (see work breakdown structure)

658 index

WBS Dictionary 167, 174-178, 183-187, 191, 192,
199-208, 218

weak matrix organizations 24
weighting system 592, 597
work authorization system 87, 96, 101, 129-131, 135, 137

work breakdown structure (WBS) 149, 164-210, 218
breaking down the work 166
by deliverables 171, 173
by project or phase 167, 170, 172
Cows Gone Wild IITI project 182

work performance information 102, 103, 108, 119, 120,
137, 319, 320, 479, 480

wrapping objects. See Adapter Pattern, Decorator Pattern,
Facade Pattern

written confirmation 192
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