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This edition is dedicated to Rita Mulcahy.

Her vision made RMC the company it is today. She had a profound influence
on so many people—her readers, her students, and, not least, her employees.
May we all apply what we learned from her and embody her passion for
improving our organizations, our communities, and our world through effective
project management.
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First let me take this opportunity to thank you for reading this book. For most people, opening a book doesn't have
the same monumental import that it does for the author or the publisher. We realize that in reading this book you
are taking a leap of faith and making an investment of your time and intellect; for that, we at RMC Publications are

deeply honored.

'This is the first edition of the book to be published since the passing of Rita Mulcahy. It would be an understatement
to say that Rita is an icon in the project management industry. In the past, she has been called a guru. Others have
said diva. Rita had a passion for project management, not only as a way of getting work done faster, better, and
cheaper, but also as a way of helping people. This passion was incorporated in all of her works but, most importantly,
is reflected in this book, since it was her first.

Most of the content in the book remains hers, but as with any new edition, we have added new material. The thing to
realize about Rita was that, in addition to being the best project management trainer in the world, she was also one of
the best project managers.

Long before Rita was diagnosed with cancer, she realized that in RMC Project Management and this book, she was
creating an institution that she wanted to go beyond her life. She did what any good project manager would do. Rita
performed a risk analysis and then put in place processes to mitigate those risks. What you see in this Seventh Edition

is the culmination of those processes.

Rita never wrote these books in a vacuum. Well, maybe the First Edition. That one was written in our home office at
a time when Rita was the only employee of RMC Project Management. Rita said she wrote the book in a week. Not
true. I was there. The first draft was hammered out in a week, but the finished product took a lot Jonger than that.

Starting with the Fourth Edition, Rita began seeking input from her growing staff of editors and project management
trainers. It started with comments and line editing but soon the scope of their contributions grew. These people not
only worked for Rita, they were mentored by her as well. The trainers were taught how to train by Rita. They knew her
methods and style. Our editors learned to hear Rita’s voice in her work and could see areas, not many, where she went

astray.

By the time the Sixth Edition came along, Rita decided it was time to pass the reins on to others to continue her work.
Rita’s primary role in the Sixth Edition was to review and provide comments. Don't get me wrong; she wrote large
chunks of content, but she did not perform the heavy lifting for the creation of that book. That was done by Laurie

Diethelm.

Laurie has been with RMC since 2005. She started out as a production editor and worked her way up through the
company until today, where she is the Product Development Manager for RMC. Along the way she got her CAPM
and her PMP certifications. She is now responsible for maintaining RMC’s current list of products and managing the
creation of new products, from RMC’s e-Learning courses to our PM FASTrack® software and everything in between,

including this book.

The most important thing you need to know about Laurie is that she was handpicked by Rita to carry on the legacy of
the PMP® Exam Prep book. Laurie was best able to capture Rita’s voice and, more importantly, her intent behind her
writing,

As you read this book, you will be hard pressed to identify where content created by Rita ends and where Laurie’s
begins.

We hope you enjoy the book. More importantly, we hope you gain useful project management knowledge and obtain
your PMP certification. After all, that's why weTe all here, isn't it?

Now go get ‘em.
Tim Mulcahy

President and CEO
RMC Project Management and RMC Publications
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History of ThisBook_ .

The first edition of Rita Mulcahy’s PMP* Exam Prep was published in 1999, and at the time was the first
and only comprehensive resource dedicated to PMP exam preparation.

As a project manager in the late 1990s—as well as one of the world’s first certified PMPs—Rita was
frustrated by the lack of quality PMP preparation materials available to her and her colleagues. So
combining her knowledge of accelerated learning with her extensive project management experience,
Rita wrote the first draft of PMP® Exam Prep in less than a week. Since then, the popularity of the

book has grown immensely through seven wildly successful editions, and today the book is by far the
best-selling PMP exam preparation guide in the world. By the end of 2010, there were hundreds of
thousands of copies in circulation worldwide in three different languages, and several more translations
to come.

In September of 2005, Rita was diagnosed with Stage 4 Inflammatory Breast Cancer (IBC), just days
before back-to-back speaking appearances at PMI Global Congress in Toronto, Ontario. Given only
months to live, Rita spent the next five years privately fighting her disease with a continuous regimen
of both Western and Holistic treatments. During that time she continued to work, authoring five more
best-selling books, including Risk Management, Tricks of the Trade® for Project Managers, which won
PMT’s Professional Development Product of the Year award, and PM Crash Course™ for IT Professionals,
co-published with Fortune 100 leader Cisco Systems. Rita also continued to deliver classes and keynote
speeches across the globe and spent a great deal of time growing her business, watching RMC expand
its training and product distribution to nearly 50 regions worldwide. For five years after her diagnosis,
Rita worked feverishly to build RMC into one of the fastest-growing training organizations in the
industry.

Tragically, Rita passed away on May 15, 2010. RMC continues her mission today with the seventh
edition of the PMP® Exam Prep book, and with a growing line of other proj ect-management-related
courses and products that promote her vision of improving the world through effective project
management. Available in English, Brazilian Portuguese, and Spanish, PMP® Exarmi Prep and its related
products are used as stand-alone study tools by hundreds of thousands of project managers across

the globe, and in hundreds of classroom-based prep classes at universities, training companies, and
corporations large and small.

© 2011 RMC Publications, inc ¢ 952.846.4484 # info@rmcproject.com ® www.rmcproject.com
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Free Updates purchase of this book includes access to updates regarding the PMP exam, as well
as additional tricks, tips, and information to help you prepare for the exam. Access this information at
www.rmcproject.com/extras. Have this book with you when you go to the Web site,

We Need You to Help Us Stop Copyright Infringement s the publisher of the best-selling
PMP exam prep book on the market, RMC is also, unfortunately, the most illegally copied. It is true
that many people use our materials legally and with our permission to teach PMP exam preparation.
However, from time to time, we are made aware of others who copy our exam questions, Tricks of the
Trade®, and other content illegally and use them for their own financial gain.

If you recognize any of RMC'’s proprietary content being used in other PMP exam prep materials or
courses, please notify us at copyright@rmcproject.com immediately. We will do the investigation. Please
also contact us at the e-mail address above for clarification on how to use our materials in your class or
study group without violating any laws.

Contact Us  we love to hear your feedback. Is there anything in this book that you wish was
expanded? Is there anything that we focus on too much, or is there anything not covered that you think
should be here? We would love to hear from you. Send us an e-mail at pmp@rmcproject.com.

“Tricks of the Trade” and “PM FASTrack” are registered trademarks of RMC Project Management, Inc.

“PME “PMBOK,” “CAPM,” “OPM3,” and “PMI” are marks of the Project Management Institute, Inc. RMC
Project Management has been reviewed and approved as a provider of project management training by the Project
Management Institute (PMI). As a PMI Registered Education Provider (R.E.P), RMC Project Management, an
affiliate of RMC Publications, Inc., has agreed to abide by PMI-established quality assurance criteria.

© 2011 RMC Publications, Inc ® 952.846.4484  info@rmcproject.com e www.rmcproject.com
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et Tricks of the Trade® for

Studying for This Exam ==

Preparing to take the PMP exam is a journey. If you let it, this journey can help you expand yourself and
your abilities. In preparing for the exam, you have an opportunity to become a better project manager, not
just pass the exam. This opportunity to learn is one of the best reasons to get your PMP certification.

To pass the PMP exam, you cannot simply cram a lot of information into your brain and retain it just
long enough to get through the four-hour testing period. Instead, you need to take your knowledge to
the next level. You need to truly understand the process of project management and what value that
process can bring to your daily work on projects. The PMP exam is an international exam designed to
prove your knowledge and experience in applying the art and science of project management. The exam
focuses on situations you might encounter in the real world, rather than just asking you to repeat data
you have learned. Achieving the PMP certification is a way to set yourself apart.

In addition to the opportunity to improve yourself and your abilities, there can be financial incentives
for passing the exam. A salary survey by the Project Management Institute (PMI®) has found that, in
the United States and some other countries, PMP-certified project managers are paid at least 10 percent
more than those without this certification. RMC has had students who received a US $15,000 bonus
AND a 15 percent raise when they passed the exam. Others have said they got a job over 200 others
because they were PMP certified. In this economic climate, having a PMP certification can be the
reason you get a job, keep your job, or are promoted. These are good incentives to finally get around to

taking the exam.

Qualifying to Take the Exam_______ I

T
To take this exam, you must meet the requirements outlined by PMI. The current requirements are
described in the following table.
Category | General . {Project . | f&a@'M@aﬁem%t;’ -, Number of,
. ) K e i . % iy Py [T S S € [T :
¢ |Education |Management]Experiénce < = ~ . {Questions,
& m PR M T S T T T
. o B {Education” . . % oo w4 &
One Bachelor’s 35 contact 4,500 hours Three years , " '
degree hours ¢ RMC offers CAPM
. 200 - Exam Prep courses
Two High school 35 contact 7,500 hours Five years * (classroom or onfine |
graduate hours . training) and a CAPM
~ Exam Prep system
Remember, just because you might qualify on paper to take the exam does not mean you will be able : io;p:gd:g;s t?o{rjiﬁe
to pass it! You must know project management and have experience applying it. Consider taking PMT’s ‘ CA%Mpexar?LVisit
CAPM® exam if you do not meet the requirements in the previous table. You can find the requirements www.rmcproject.com
for the CAPM exam at http://www.pmi.org. Currently, test takers must document 1,500 hours of - for more information
experience or 23 hours of project management education to qualify for this exam. . about this series of
products.
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Are You Beady for the PMP Exam?

—

In RMC's experience, 50 percent of those who fail the exam do so because they have not had project
management training that uses PMI terminology. This is a serious factor to consider in determining
whether you are ready to take the exam. Understanding PMT’s approach to managing projects is not
as simple as reading the PMBOK® Guide. The PMBOK® Guide helps you improve your knowledge, but
it does not teach you project management. And while this exam prep book will explain the project
management process and help you understand it from PMTIs perspective, if you find that many of

the concepts and terms presented in this book are new to you, you probably need additional project
management training before continuing to study.

Another large percentage of the people who fail this exam do not have real-world experience. They
may be managing a help desk or small projects or might not even work as a project manager. This exam
is designed to identify those who have not had project management training and who do not have
experience. It is not an exam for a beginning project manager or for one who hopes to become a project
manager. The more experience you have had working on large projects, the better prepared you will be
for the exam, as the questions are written from the perspective of managing large projects.

The following are examples of large projects:
» Designing a new call center (vs. handling small call center projects)
> Designing a new manufacturing process (vs. manufacturing a standard product for a customer)
> Installing commercial software across the company (vs. installing a PC desktop operating system
and associated software updates)
> Designing and constructing a new building (vs. getting an existing building repainted)

So what level are you at in your knowledge of project management? Review the following list. Do you
routinely experience two or more of the following problems on projects? If so, you would benefit from
learning more about project management prior to taking the exam.
» Large cost or schedule overruns
Unrealistic schedules
Excessive changes to the scope or schedule
Poor communications and increased conflict
Running out of time near the end of the project
Unsatisfactory quality
Low morale
People on the team are unsure of what needs to be done
Excessive rework and overtime
Too many project meetings

yVVYyVvYVvYyYVYyYVvYYVYYY

Now think about your project management experience, particularly your experience working on large
projects. Review the following list of concepts on the exam. Do you understand the following concepts
and currently apply them to your real-world projects?
» 'The step-by-step process for managing projects, and why each step is necessary
Roles of the project manager, sponsor, and team
The use of historical information from previous projects
The use of lessons learned from previous projects
The creation of lessons learned on your projects
Project charter
What a work breakdown structure is (not a list or a bar chart) and how to create it
How to manually create a network diagram
Critical path—how to find it and what benefits it provides the project manager
Three-point estimating

yVYyVYVvYVYVYVYYY
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Monte Carlo analysis

Earned value measurement

Schedule compression (crashing and fast tracking)

Managing float

A realistic schedule

Managing the quality of both the project and the resulting product

The risk management process (risk management is not just using a checklist)
Expected monetary value

Calculating budget reserves and their relationship to risk management

A realistic and approved project management plan that you are willing to be held accountable to
achieving

Controlling the project to the project management plan

Managing the change request process

Controlling change

The professional and social responsibility of the project manager

YyVvyVYVYVYVVYVYVY

vVvyvyy

Keep in mind, on large projects the project manager does not have time to do the wrong project
management activities. The project can easily get out of control if the project manager spends too much
time on efforts like solving problems rather than preventing them or babysitting people instead of
making sure they know what they need to do before the project starts. You need to understand what a
project manager of a large project should be doing for the exam.

Applying fo Take the Exam

You must submit an application to PMI to take this exam. Applications may be submitted by mail or
online. Submit online if at all possible, since PMIs response time is faster for electronic submissions.
You will receive a notice authorizing you to make an appointment to take the exam. You may be subject
to an audit of your application before it is approved. Be aware that an audit will delay your authorization

to take the exam.

The exam is usually offered on a computer at designated testing sites, but it might be different
depending on the country you are in. Your authorization notice will give you specific instructions. PMI
is quickly moving to offer computerized testing around the world in many languages.

ONCE YOU RECEIVE YOUR AUTHORIZATION NOTICE, YOU MUST PASS THE EXAM WITHIN
ONE YEAR! In some instances, testing centers may not have openings for several weeks.

If you don’t know

(or don't do) many of
the items on this list,
we suggest you take
our 3-day PM Tricks
of the Trade® course,
offered in both
classroom and Live
Online formats. This
course will assist
you in dealing with
situational questions
on the exam, and will
also give you over
half of the contact
hours required to

sit for the PMP
exam. Please visit
www.rmeproject.com
or call (952) 846-
4484 for more
information.

How. to_Use This Book._

Be Sure You Have Current Materials for the Exam  Before you begin using this book,
you should make sure it’s the correct edition. RMC products are updated to give you the most current
information available and take into account the latest changes to the exam. Previous editions of this
book are out of date and should not be used to try to pass the exam. To confirm that you are using the
correct edition, visit www.rmcproject.com.

How This Book Is Organized Each chapter is organized the same way: an introductory
discussion, a list of Quicktest topics (listed in order of importance), Rita’s Process Chart, review
materials, and a practice exam. All page references in this book refer to the PMBOK® Guide, Fourth
Edition, unless otherwise stated. The PMP® Exam Prep book can be used alone, but it is also designed

© 2011 RMC Publications, Inc ® 952.846.4484 « info@rmcproject.com ® www.rmeproject.com
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The questions in this
book are tests on
the chapter content.
They do not simulate
| the complete range
and depth of the

You can find such a
simulation in RMC’s
- PM FASTrack® PNIP
exam simulation
software.

Tricks of the Trade® for Studying for this Exam crsrer one

PMP exam questions.

to be part of an exam prep system with RMC'’s PM FASTrack® exam simulation software and Hot Topics
flashcards.

Introduction to Each Chapter The introductory discussion provides an overview of the chapter and
key information for understanding the material covered in the chapter.

Quicktest The list at the beginning of each chapter indicates the topics covered in the chapter and
our impression as to their order of importance. Refer back to this list when you are finished with each
chapter, to test your knowledge of the chapter contents and to review what is most important.

Rita’s Process Chart  Created in 1998 for the first edition of this book, this chart has been greatly
expanded to help you understand the process of managing a project. The chart is a key trick for passing
the exam with less study. You will first see this chart in chapter 3, Project Management Processes.

Use the repeated chart at the beginning of each of the following chapters to know how the different
knowledge areas relate to the efforts involved in the project management process.

Review Materials and Exercises This book contains extensive review materials and many exercises.
These materials have been developed based on accelerated learning theory and an understanding of the
difficult topics on the exam. Make sure you do the exercises, rather than jump right to the answers. Do
not skip the exercises, even if their value does not seem evident to you. The exercises and activities are
key benefits of this book. They will help you pass the exam.

The answers are listed immediately following the exercises. Although some readers wish the answers
were shown later in the book, we have found that it is more effective to place them right after the
exercises. If you want to keep yourself from seeing the answers, here is a trick: keep a blank piece of
paper handy to cover the answers until you have completed each exercise and are ready to review them.

JiM 6] Also included in the review material are tricks to passing the exam called Tricks of the Trade® (a
TEAB‘E@ registered trademark of RMC). The tricks are designated by this image and will give you some

extra insight on what you need to know about project management. Many of the Tricks of the
Trade” first described or promoted in this book have since become industry standards,

Our method of helping you prepare for the exam does NOT focus on rote memorization. The
few things you should memorize are designated by this “memory finger” image.

Practice Exam  The practice exam at the end of each chapter allows you to review the material and
test your understanding. On the following pages, you will find a score sheet to use as you take the
practice exams. Make a copy of it for each practice exam.

NOTE: You cannot simply practice answering questions to prepare for this exam. The questions in this
book and in PM FASTrack® are provided to help you assess your knowledge and to get you familiar
with the types of questions that are on the exam. Make sure you focus your study efforts on reading this
book, doing the exercises and review activities, and filling gaps in your project management knowledge.

Notes Throughout this book, you will see superscripted note references when many project
management terms are first introduced. These notes provide the historical origin of the terms or
concepts and are explained in the back of the book. This information is NOT tested on the exam. It

is simply provided for your interest and reference, if you choose to read the notes. For some people,
understanding the development of an idea helps them remember it better. For others, such information
is a distraction. If you find the notes distracting, DO NOT continue to read them. Instead, focus your
study efforts on the main body of this book.
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Score Sheet  Use this score sheet to test your understanding. Make a copy of it for each chapter’s
practice exam. (Note: If you are using RMC’s full PMP® Exam Prep system, please see the study plan

instructions on page 13.)

Question | First | Why | Got the Question - | Second | Why | Got the Question Wrong
Number |Time |[Wrong =« Time =] «
1.

ool N w| | w| N

[—
e

f—y
[a—
.

fa—
o

[a—
w

p—
e~

._.
v

[—
*

[u—
=

—
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I
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Question | First | Why I Got the Questio
Number |Time |Wrong .

| Second | Why | Got the Question Wrong
Time | o

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

4]1.

42,

43.

44,

45.

4}bﬁﬂ First
Score Time

Second
Time

How will I improve how I take the exam next time?
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You can use this book as a stand-alone prep tool, or it can be combined with the following products for
a comprehensive exam prep experience. Do not risk overstudying or confusing yourself by using other
prep books or products beyond the following resources.

Rita Mulcahy’s™ PM FASTrack® Exam Simulation Software
(CD OR DOWNLOADABLE), BY RITA MULCAHY

Offering over 1,500 questions—including tricky situational questions with more
than one “right” answer. In addition to this book, PM FASTrack® is the most
important product for passing the exam. The software allows you to create sample
exams by Knowledge Area, Process Group, Keyword, PMP Simulation, and even
Super PMP Simulation. It also saves you a huge amount of time by automatically scoring and keeping
records of exams with comprehensive grading and reporting capability. All questions are cross-
referenced with this book or the PMBOK® Guide, making it easy to go back and study weak areas. Users
say these questions are harder than the ones on the actual exam!

Rita Mulcahy’s™ Hot Topics Flashcards

(HARD COPY OR AUDIO CD), BY RITA MULCAHY

Are you looking for a way to prepare for the PMP exam that fits into your busy
schedule? Now you can study at the office, on a plane, or even in your car with
RMC’s portable and extremely valuable Hot Topics flashcards—in hard copy or
audio CD format! Over 600 pages of the most important and difficult to recall PMP
exam-related terms and definitions are now available for study as you drive, fly, or
take your lunch break. Add instant mobility to your study routine.

PMP® Exam Prep—Online

| This self-directed e-Learning course for the new PMP exam offers over 150 video
and audio clips, a 16-lesson interactive tutorial, dozens of exercises and games,
5 multimedia flashcards, unlimited timed and scored practice exams, page number
o =| references back to the PMBOK® Guide, and all 35 Contact Hours necessary to
apply to sit for the PMP Exam!

PMBOK® Guide, Fourth Edition
The PMBOK® Guide, Fourth Edition (2008), is the international standard for project management from
the Project Management Institute (PMI).

R ———— . n 50 - s v e

Keep in mind three very important things about this exam. First, THE PMP EXAM IS NOT A TEST
OF THE INFORMATION IN THE PMBOK® Guide! Second, you cannot rely only on real-world
experience. Third, training in professional project management that is aligned with the PMBOK?® Guide
is critical! However, do not let any organization fool you into thinking you need weeks of training or a
master’s certificate in project management to take the exam.

The PMP exam includes 200 multiple-choice questions with four answer choices per question.

The exam must be completed in four hours. Twenty-five of the 200 exam questions are “prerelease
questions;” meaning they are not included in your score for the exam. These questions will be randomly
placed throughout the exam. You will not know which ones are which. They will be used by PMI to
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validate the questions for future inclusion in the master database. Your score will be calculated based on
your response to the remaining 175 questions. The passing score on the exam has been approximately
61 percent (106 out of 175 questions answered correctly).

The questions are randomly generated from a database containing hundreds of questions. The questions
may jump from topic to topic and cover multiple concepts in a single question. You get one point for

each correct answer. There is no penalty for wrong answers.

The following table breaks out the percentage of scored questions currently on the exam in each process

group:
Project Management Process Group ¢ | Percentage of Questions - = © - &
Project initiating 13%
Project planning 24%
Project executing 30%
Project monitoring and controlling 25%
Project closing 8%

PMI occasionally makes changes to aspects of the exam, including qualification requirements,
the application process, the passing score, and the breakdown of questions in each process
group. For the latest information, please visit www.pmi.org and read your authorization notice
carefully. Any differences between what is listed here and what is communicated by PMI should
be resolved in favor of PMI’s information.

The following diagram indicates the topics tested on the exam and their level of difficulty. For many
people, the most difficult areas are project management processes, procurement management, risk
management, and integration management.

Topies -~ o - ¢ - ¢ % ¢ ¢ P
Project management processes More Difficult
Procurement management A

Risk management

Integration management

Quality management

Time management

Cost management

Project management framework

Scope management L

Human resource management

Communications management Less Difficult

This next diagram indicates the level of difficulty of the process groups. Many people find project
monitoring and controlling, initiating, and executing to be the most difficult. Make sure you study these
carefully.
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Project Manage

Project monitoring and controlling More Difficult

Project initiating

Project executing

Project planning

Project closing Less Difficult

Be aware of the following for the exam:

» The PMP exam tests knowledge, application, and analysis. This makes the PMP exam more
than a test of memory. You must know how to apply the information in this book and be able to
analyze situations involving this information. Do not expect the exam to have all straightforward,
definition-type questions.

» It is important to realize the PMP exam deals with real-world use of project management. The
majority of the questions are situational (e.g., “What would you do in this situation?”). For those
who have not used project management tools in the real world or whose project management
efforts include common errors, these questions can be extremely difficult. You need to have been
there to pass the exam.

» There may be instances on the exam where the same data is used for multiple questions, such as
with network diagram questions.

» It always feels like more for the test taker, but historically, there have been only 10 to 12 questions
requiring you to MEMORIZE the inputs or outputs from the PMBOK" Guide. (Inputs and outputs
are discussed in later chapters.)

» Expect 8 to 10 formula-related calculations on the exam.

» Expect 10 to 12 earned-value questions on the exam. Not all of these require calculations using the
formulas.

» Most acronyms will be spelled out (e.g., the exam typically uses the full term “work breakdown
structure” rather than “WBS”), but you should know both the acronym and the full term.

» The correct answers should not include direct quotations from the PMBOK” Guide.

Most people feel uncertain of only 40 or fewer of the 200 questions on the PMP exam.
» Many people need only about two and a half hours to finish the first pass through the PMP exam
and then take the rest of the time to review their answers.

v

The questions on the exam are mostly situational, many are ambiguous and very wordy, and some even
seem like they have two right answers. Be prepared for the following types of questions so you will not
waste time or be caught off guard when you are taking the exam.

1. Situational questions These questions demonstrate why having project management experience
is critical to passing this exam. Such questions require you to integrate your real-world experience
and your knowledge of the exam concepts.

Question You receive notification that a major item you are purchasing for a project will be
delayed. What is the BEST thing to do?

A. Ignore it; it will go away.
B. Notify your boss.
C. Let the customer know about it, and talk over options.

D. Meet with the team and identify alternatives.

Answer D
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2. Questions with two or more right answers Questions that appear to have two, three, or even
four right answers are a major complaint from many test takers. Many questions will list several
choices that could reasonably be done, or that less-experienced or less-qualified project managers
would be likely to choose.

As you go through questions and review the answers in this book (or in PM FASTrack® for PMP
Exam Prep system users), look for questions for which you think there is more than one right
answer and try to figure out why you think multiple choices are correct. We have intentionally
included such questions in our products to give you exposure to the types of questions you will see
on the exam and have provided explanations to help you understand why your right answer may
not be the best choice.

Let’s look again at the previous situational question. Couldn’t we really do all of the choices? The
right answer is certainly D, but isn't it also correct to tell the customer? Yes, but that is not the first
thing to do. Essentially this question is really saying, “What is the BEST thing to do NEXT?”

3. Questions with extraneous information It is very important to realize that not all information
included in a question will be relevant. For example, the numbers in the following question are
extraneous data.

Question Experience shows that each time you double the production of doors, unit costs
decrease by 10 percent. Based on this, the company determines that production of 3,000 doors
should cost $21,000. This case illustrates:

A. Learning cycle.

B. Law of diminishing returns.
C. 80/20 rule.

D. Parametric cost estimating.

Answer D

Some questions will be much longer than this one, possibly several paragraphs long. But again,
you may not need all the information presented to answer the question. For example, imagine we
changed the previous question to be wordier. It might read as follows:

“Your company is a major manufacturer of doors, and has received numerous awards for quality.
As the head of the manufacturing department, you have 230 people reporting to you on 23
different projects. Experience shows that each time you double the production of doors, unit costs
decrease by 10 percent. Based on this, the company determines that production of 3,000 doors
should cost $21,000. This case illustrates...”

Can you see how the additional data does not add any value to the question? The data is a
distracter. On the exam, you may see whole paragraphs of data that are not needed to answer the
question. The trick is to look at each question to determine “What is this question asking about?”
rather than getting lost in all the information provided. Do not get upset if you have difficulty
with these long, wordy questions. Just mark them and come back to them later. If you know what
to expect, you will stay calm and not lose confidence when you see such questions.
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4. Questions using made-up terms Many people taking the exam expect that all the terms used
as choices should mean something. They do not! There are often made-up terms on the exam.
Perhaps the question writer needed another choice, or perhaps the made-up terms are added
to trick test takers. If you consider yourself well trained and see a term you do not know on the
exam, chances are it is not the right answer. For example:

Question The ongoing definition of a project as more information becomes available to the team
is called:

A. Scope verification.

B. Strategic planning.

C. Progressive elaboration.
D. Quantitative elaboration.

Answer C

In this question, “quantitative elaboration” in choice D is not a real project management term.
5. Questions where understanding is important Let’s look at the following question:

Question The process of decomposing deliverables into smaller, more manageable components is
complete when:

A. Project justification has been established.

B. Change requests have occurred.

C. Cost estimates can be developed for each work element.
D. Each work element is found in the WBS dictionary.

Answer C

In order to answer this question, you must understand the terms, as well as the concept
of decomposition and what value this technique has in the project management process.
Memorization is not enough!

6. Questions with a new approach to a known topic There will be many instances where you
understand the topic, but have never thought about it in the way the question describes. For
example:

Question In a matrix organization, information dissemination is MOST likely to be effective
when:

A. Information flows both horizontally and vertically.

B. The communication flows are kept simple.

C. There is an inherent logic in the type of matrix chosen.
D. Project managers and functional managers socialize.

Answer A

Many people know what a matrix organization is but have not taken the time to consider how this
organizational structure affects the directions in which information is shared.
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7. Questions with more than one item in each choice Let’s look at the following example:

Question The seller on the project has presented the project manager with a formal notification
that the seller has been damaged by the buyer’s activities. The seller claims that the buyer’s

slow response to sending the seller approvals has delayed the project, and has caused the seller
unexpected expense. The FIRST things the project manager should do are:

A. Collect all relevant data, send the data to the company attorney, and consult with the attorney
about legal actions.

B. Review the contract for specific agreed-upon terms that relate to the issue, see if there is a clear

response, and consult an attorney if needed.

C. Review the statement of work for requirements, send a receipt of claim response, and meet to
resolve the issue without resorting to legal action if possible.

D. Hold a meeting with the team to review why the acceptances have been late, make a list of the
specific reasons, and correct those reasons.

Answer B

These questions can seem hard until you apply this little trick: use the process of elimination, one
item at a time. Consider the first item listed in each choice and eliminate the choices that contain
an implausible first item. Then look at the second item in each remaining choice and eliminate
any implausible choices. Keep going until you have only one choice remaining,

Watch out; sometimes the items in each choice show a flow or process. See the following example:

Question When managing a project, which of the following is the BEST order to deal with
problems that arise?

A. Go to the team, go to management, go to resource managers.

B. Go to resource managers, go to management, go to the customer.

C. Handle it yourself, go to the customer, go to management.

D. Resolve problems with resources you control, go to the resource manager, go to the customer.

Answer D

In this case, you would need to look at each choice independently to see if the process listed is
correct.

8. Excessively wordy questions Instead of saying “the project is behind schedule,” the exam might

use wordier phrasing, such as “The project float was zero and has recently gone to negative 2.
Instead of saying, “The team is not reporting properly,” the exam could say, “The team has lost
sight of the communications management plan” The first step in answering many questions is to
determine what the question is asking, and then to translate the wordy phrasing. If you are not

a native English speaker, this can be an especially big problem, but it is also difficult for native
English speakers. Just take your time, and practice reading wordy questions before you take the
exam.,

See chapter 14 of this book for more information on the exam, and additional help in assimilating

the information provided throughout this book.
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How to Study for the PMP Exam —

Some people believe you need to read every resource available and spend as much time as possible

preparing for the PMP exam. Do not make these mistakes! You should not read every book you can
find, and there is a risk in overstudying. Instead, we recommend the following approach.

The Magic Three Studies have shown that if you visit a topic three times, you will remember it.
Therefore, you should read this book once and skim through it two more times, focusing most on the
activities you do not do in the real world or the concepts you have trouble understanding, in addition to

using our other exam preparation products.

Be in Test-Taking Mode Get used to jumping from one topic to another, and practice taking an
exam for four hours. Do not underestimate the physical, mental, and emotional aspects of taking an

exam lasting that long.

Your Step-by-Step Study Plan  We recommend that you use one of the following study plans.
Follow Plan A if you own RMC’s complete PMP Exam Prep System. Follow Plan B if you do not own

the entire system.

Plan A: Using This Book with the PMP Exam Prep System (PMP® Exam Prep book, PM

FASTrack®, and Hot Topics)
1.

Read this book for the first time and complete all the exercises, focusing more time on the
chapters where you have the most gaps in your knowledge or real-life project management
experience. Focus most on items you did not know or did not do prior to beginning this course
of study. Refer to Rita’s Process Chart for each chapter, and be sure you understand all the
efforts involved in the knowledge areas you are working on. At the same time, skim through the

corresponding chapter in the PMBOK® Guide to get an understanding of the flow of the processes.

As you finish each chapter, review the Quicktest terms listed on the first page of the chapter

to make sure you know the meaning of each term or concept. Use the Hot Topics flashcards to
improve recall and test your understanding of that chapter.

If it is at all possible, form a study group any time after you have read the book for the first time
on your own. This will actually make your study time shorter and more effective! You will be able
to ask someone questions, and the studying (and celebrating afterward) will be more fun. A study
group should consist of only three or four people. (See the following discussion of “How to Use
This Book in a Study Group.”)

Once you feel confident about the material, test yourself with the first 20 questions from each
knowledge area in PM FASTrack®. This will help you determine how much more study time you
need and which chapters to read more carefully. This step will also give you a baseline against
which to track your progress as you continue to study.

Review each question you got wrong in PM FASTrack®, writing down the specific reasons for each
wrong answer. Assess why the correct choice is correct and why the other answers are wrong.
Continue to study this book, focusing in detail on the areas in which you have gaps in your
knowledge and skimming the sections or chapters in which you did well. Correct any errors in
your understanding of the concepts discussed in this book. Review the PMBOK® Guide to focus
on these same gaps.

Make sure you really know the material, and then take a full PMP exam simulation on PM
FASTrack®.

WARNING: You should limit yourself to two full PMP exam simulations before you take the actual
exam. Otherwise, you diminish the value of PM FASTrack®.

WARNING: If you do not score over 70 percent the first time you take a full PMP simulation

(not just a knowledge area or process group exam), you may need a refresher in core project
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management concepts. If you have taken a basic project management class, review the materials
you received from that class. If you have not had such a class, consider taking one.

- Review the questions you got wrong on the PM FASTrack® simulation. As with step 5, make

sure you identify in writing the specific, not general, reason you got each question wrong on the
simulation. This step is very important!

Use your list of why you got each question wrong (from Step 7) to determine which material to
study further, and then study this material. Remember, think “large project” and how proper
project management should be done, regardless of how you manage projects in your real world.
Take your final PMP simulation exam. You should score over 75 percent before you take the real
exam. You are overusing PM FASTrack® if you see many of the questions repeated.

Use the Hot Topics flashcards and other materials to retain the information you have learned until
you take the exam.

PASS THE EXAM!

Plan B: Using This Book as a Stand-Alone
1.

Read this book for the first time and complete all the exercises, focusing more time on the
chapters where you have the most gaps in your knowledge or real-life project management
experience. Focus most on items you did not know or did not do prior to beginning this course
of study. Refer to Rita’s Process Chart for each chapter, and be sure you understand all the

efforts involved in the knowledge areas you are working on. At the same time, skim through the
corresponding chapter in the PMBOK® Guide to get an understanding of the flow of the processes.
As you finish each chapter, look at the Quicktest terms listed on the first page of the chapter and
make sure you know the meaning of each term or concept. Review terms you are unsure of to
improve recall and test your understanding of that chapter.

If it is at all possible, form a study group any time after you have read the book for the first time
on your own. This will actually make your study time shorter and more effective! You will be able
to ask someone questions, and the studying (and celebrating afterward) will be more fun. A study
group should consist of only three or four people. (See the following discussion of “How to Use
This Book in a Study Group.”)

Once you feel confident about the material, take the practice exams at the end of each chapter

in one sitting. This will give you a baseline to tell you how much you have learned after using

the book. It will also help you determine how much additional study time you need and which
chapters to read more carefully.

Review each question you got wrong in the chapter practice exams, writing down the specific
reasons for each wrong answer on the Score Sheet that is provided in this chapter. Assess why
the correct choice is correct and why the other answers are wrong. Continue to study this book,
focusing in detail on the areas in which you have gaps in your knowledge and skimming the
sections or chapters in which you did well. Correct any errors in your understanding of the
concepts discussed in this book. Review the PMBOK® Guide to focus on these gaps.

WARNING: If you do not score 70 percent or higher overall on the chapter practice exams, you may
need a refresher in core project management concepts. If you have taken a basic project management
class, review the materials you received from that class. If you have not had such a class, consider
taking one. You cannot rely on these practice questions alone to prepare you for the exam.

Make sure you really know the material, and then retake the practice exams in the book. As with
step 5, use the Score Sheet to identify in writing the specific, not general, reason you got each
question wrong.

Use your list of why you got each question wrong (from step 6) to determine which material to
study further, and then study this material. Remember, think “large project” and how proper
project management should be done, regardless of how you manage projects in your real world.
Make sure you are confident you have filled your gaps before taking the exam.

PASS THE EXAM!
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How to Use This Book in a Study Group To get started, pick someone to lead the discussion
of each chapter (preferably someone who is not comfortable with the chapter, because the presenter
often learns and retains the most in the group). Each time you meet, go over questions about topics you
do not understand and review the hot topics on the exam using the Hot Topics flashcards, if you have
them. Most groups meet for one hour per chapter. Either independently or with your study group, do
further research on questions you do not understand or answered incorrectly.

Each member of the study group should have his or her own copy of the book, which provides exercises,
homework, and even class activities. (Please note that it is a violation of international copyright laws to
make copies of the material in this book or to create derivative works from this copyrighted book.)

sms.to Know for the PMP Exam____

Over the past 20 years of helping people pass the exam and become better project managers, RMC has
put together the following list of things the exam emphasizes that many project managers do not know.
We suggest you read it now and then remember to reread it before you take the actual exam. Rita coined
the term “PMI-isms” to refer to these things uniquely emphasized on the exam. Understanding PMI-isms
will help you pick the best answer from what seems like more than one correct answer. Some of the topics
are listed only here, and others are summarized here and described more fully later in the book. For the
exam, assume that you have or do all of the following and that these items are true for your projects.

General PMI-isms:

1. Project managers can save the universe, are “wonderful” and “great,” and must be very skilled (a
“Rah! Rah! for project management” topic).

2. The project manager puts the best interests of the project first, not his or her own interests.

3. The exam tests from the perspective of a large project. So assume the project manager is working
on a large project that involves more than 200 people from many countries, takes at least one year,
has never been done before in the organization, and has a budget of US $10 million dollars or
more.

4. Project managers have all the power described in the PMBOK® Guide and perform all the stated
activities in the real world.

5. The project manager is assigned during project initiating, not later in the life of the project.

6. The project manager understands the process of project management (i.e., what to do first, second,
etc., and why!). (For more on this, see Rita’s Process Chart and Rita’s Process Game in the Project
Management Processes chapter.)

7. Organizations have a formal project selection process, and they always choose projects based on
how well those projects meet the organization’s strategic goals.

8. The project manager always knows why his or her project was selected by management to be done,
and makes sure those objectives are met while planning and managing the project.

9. The project manager spends time planning, managing, assessing, and controlling scope, time, cost,
quality, risk, resources, and customer satisfaction.

10. Organizations have a project management office (PMO), and that office has important, clearly
defined responsibilities regarding projects across the organization.

11. Organizations have project management policies, which the project manager adapts for use on his
or her project. These policies may include project management methodologies, risk procedures,
and quality procedures.

12. Organizations have records (historical information and lessons learned) for all previous projects
that include what the work packages were, how much each work package cost, and what risks
were uncovered (now referred to in the PMBOK® Guide as part of organizational process assets).
The project manager uses this past history from other projects to plan the current project. As
the project progresses, the project manager feeds historical records and lessons learned from the
current project back into the organization’s knowledge base.
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13. The project manager works within the existing systems and culture of a company (enterprise
environmental factors), and one of a project’s results is to provide input to improve those systems.

14. Every project has a project charter, which authorizes the project and the role of the project manager.

15. A work breakdown structure (WBS) is used on every project.

16. A project management plan is not a bar chart, but a series of management plans. The project
manager knows what is involved in creating a real project management plan.

17. The project manager creates and keeps current other documents (project documents) in addition
to the project management plan to help plan, manage, and control a project.

18. Stakeholders are involved throughout the project. Their needs are taken into account while
planning the project and creating the communications management plan. They may also help
identify and manage risks.

19. People must be compensated for their work. (Seriously, a question about this concept has
appeared on the exam.)

20. PMI does not approve of gold plating (adding extra functionality).

21. Since most projects are managed in a matrix environment, such seemingly easy topics as
motivation theories or conflict resolution can be complicated on the exam.

22. The project manager has a professional responsibility to properly use the tools and processes of
project management.

Planning the project:

23. Planning is very important, and all projects must be planned.

24. The project manager plans the project with input from the team and stakeholders, not on his or
her own.

25. Part of planning involves deciding which processes in the PMBOK® Guide should be used on each
project and how to tailor those processes to the project.

26. There are plans for how the knowledge areas of scope, time, cost, quality, human resources,
communications, risk, and procurement will be planned, managed, and controlled. These are
called management plans, and every project has one for every knowledge area.

27. If at all possible, all the required work and all the stakeholders are identified before the project
work actually begins.

28. The project manager determines metrics to be used to measure quality.

29. The project manager has a plan for continually improving processes.

30. The project manager creates a system to reward team members and stakeholders.

31. All roles and responsibilities are CLEARLY documented and assigned to specific individuals
on the project. These may include things like reporting responsibilities, risk management
assignments, and meeting attendance, as well as project work.

32. Since the project has never been done before in the organization, the project manager focuses
extensively on identifying risks.

33. The stakeholders, as well as team members, are assigned risk identification and risk management
duties.

34. The project manager realizes that managing risks saves the project time and money.

35. Project cost and schedule cannot be finalized without completing risk management.

36. The project manager assesses whether the project can meet the end date and other project constraints
and objectives. He or she then meets with management to resolve any differences BEFORE the project
work starts. The project manager knows unrealistic schedules are his or her fault.

37. The project manager plans when and how to measure performance against the performance
measurement baseline, as documented in the project management plan, but he or she also has other
measurements to use to determine how the project is performing while the work is being done.

38. The project management plan is realistic, and everyone believes it can be achieved.

39. The exam defines a kickoff meeting in a way that may be different from your understanding of a
kickoff meeting (see the Integration Management chapter).
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While the project work is being done:

40.

41

42.

43.

44,

45.

46.

47.
48.

49.
50.
5L
52.
53.
54.

55.
56.

57.
58.
59.
60.

6l.
62.

The project is managed to the project management plan, which is realistic and complete.

The project manager measures against the project management plan to help determine project
status throughout the life of the project.

Projects are reestimated throughout the life of the project to make sure the end date and cost
objectives will be met. Therefore, the project manager almost always knows if the project can meet
the agreed-to end date and budget.

Delays must be made up by adjusting future work, rather than asking for more time.

The project manager has authority and power. He or she can say “No” and work to control the
project for the benefit of the customer.

The project manager lets others know they cannot get something for nothing. A change in scope
MUST be evaluated for its impacts to time, cost, quality, risk, resources, and customer satisfaction.
The project manager has enough data about the project to do this analysis.

The project manager realizes that, over time, not everyone associated with the project will have
the same understanding of what the project is and what could occur during the life of the project.
Therefore, the project manager is continually looking to ensure everyone knows what is going on
and has appropriate expectations.

The project manager understands, and takes seriously, human resource responsibilities on a project.
The project manager spends time on such activities as team building and ensuring team
performance.

The project manager is proactive and finds problems early, looks for changes, and prevents
problems.

The project manager spends more time focusing on preventing problems than dealing with
problems.

Most problems that occur have a risk response plan already created to deal with them.

Risks are a major topic at every team meeting.

Team meetings do not focus on status. That can be collected by other means.

All changes to the project management plan flow through the change management process and
integrated change control.

The project manager ensures that organizational policies are followed on the project.

The project manager recommends improvements to the performing organization’s standards,
policies, and processes. Such recommendations are expected and welcomed by management.
Quality should be considered whenever there is a change to any component of the project.
Quality should be checked before an activity or work package is completed.

The project manager works closely with the quality assurance/quality control department in
performing some of the quality activities discussed in the PMBOK® Guide.

The project manager is actively involved with the procurement process and assists in managing
procurements.

The project manager understands contract language.

The project manager makes sure all the terms of the contract are met, including those that do not
seem important to him or her.

Closing the project:

63.
64.
65.

The project manager archives all project records.

No project is complete unless there has been final acceptance from the customer.

All projects produce a final report that gives the project team a chance to announce the project
objectives have been met.

Which items in this list seem different from the way you manage your real-world projects? Which of
these items do you not understand? Reread this list when you think you are finished studying. Are
there any items you need to think about more to make sure you will remember them when you take the
exam? Knowing these PMI-isms can make a significant difference on the exam.
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The trick to reading this chapter is to make sure you keep an
open mind and specifically look for gaps in your knowledge.
You will likely find a lot of small things, which can add up
on the exam and can alter your understanding of more
complex topics. Do not simply memorize the concepts in
this chapter; instead, use this book to help you understand
them and be a better project manager.

(*All page number references are to the PMBOK® Guide,
Fourth Edition)

Knowing the true definition of a project has helped many
test takers get up to four questions right on the exam. Read
the definition, and then read the rest of this section. Many
people call their work a project when it is not.

A project:
» [Is atemporary endeavor with a beginning and an end.

» Creates a unique product, service, or result.

Does the exam ask, “What is a project?” No, but it will

describe situations, and part of your analysis of those situations will have to include, “Is this a project
being described?”

So what is a project? If your boss walked into your office today and said, “The system is broken. Can you
figure out what is wrong with it and fix it?” would this be a project?

Are you reading on before you have thought through the question? If so, please read it again, and think
of your answer. This is an important concept, both for the exam and for the real world.

Of the thousands of students RMC has taught, very few came into our classes understanding that you
must first take what you are given and organize the work into appropriate projects. The project planning
process will produce schedules and budgets. Can you schedule “fix it” if you do not know what is
wrong? Of course not, so there are at least two projects in the previous story.

Remember that a project manager must come up with a project management plan that can be agreed
to, that people believe is realistic, and most importantly, that the project manager can stake his or her
reputation on. It is time someone said this out loud: excluding approved changes for additional work,
if the project manager does not get the project completed for the time and cost agreed to (in addition
to meeting other objectives), he or she should be relieved of the position! Why so drastic? Studies
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conducted by the Standish Group in 2009 showed that only 32 percent of projects are successful. This
means we are doing a bad job of project management and things need to change.

Are you really working on projects? For the exam, make sure the initiatives you are thinking about
are truly projects. You need to imagine an initiative that would require you to use many of the tools of
project management. If you work at a help desk and someone contacts you about a problem they are
having, you may be able to use a WBS, but do you need a network diagram? How about management
plans for scope, time, and cost? Probably not. Some activities are simply part of the company’s normal
operations, rather than a project.

OEJI.\I’EEE‘ project that is new to the organization (it has not been done before), utilizes resources from
" many countries, has more than 200 people on the team, lasts longer than one year, and has a
budget of over US $10,000,000.

I You should to have a large project in mind when you answer questions on the exam. Think of a
1

Regardless of whether you work on such projects, you will need to answer questions on the exam as if
you do. There is a big difference between managing small and large projects. For example, on a small
project, you walk over to the person you need to speak to when you have an issue to resolve. On a large
project, you may have spent weeks planning communications. When there is an issue, you have to figure
out who is involved and where they are located, look up their preferred method of communication and
their contact information in the stakeholder register, and then communicate with them in that way. If
you keep this large-project focus in mind as you read this book, you will see that the many different
elements being described here as part of project management make sense. And if the concepts make
sense to you, you do not have to memorize them—you can use logic to answer questions on the exam!

I Another thing to keep in mind for the exam is that you should assume project proposals are
formally reviewed and approved by management in your organization after a comparison of all

" possible projects. Projects are not selected arbitrarily or informally. (See the Business Case and
Project Selection discussions in the Integration Management chapter.)

Operational Work pace 22

Most work being done in organizations can be described as either operational or project work.
Operational work is ongoing, and project work ends. It is important to understand the difference for the
exam. You may see instances where the real problem in the question is that someone is attempting to
manage ongoing (operational) work, like manufacturing, as a project.

What Is Project Management? pace 6

Many people think project managers just need to know how to manage people or, even worse, that

you can simply buy some software and be a project manager. The project management profession is
growing rapidly. It is both a science and an art, and follows a systematic process. PMI breaks project
management into process groups and knowledge areas. The process groups follow the high-level process
of project management: initiating, planning, executing, monitoring and controlling, and closing. The
knowledge areas are integration, scope, time, cost, quality, human resource, communications, risk,

and procurement management, though PMI also gives a separate focus to the project management
framework and project management processes.

Do you know what project management is? Chances are, there are some key aspects of project
management you do not know. Even people with advanced degrees in project management sometimes

© 2011 RMC Publications, Inc » 952.846.4484 e info@rmcproject.com e www.rmeproject.com



mailto:info@rmcproject.com
http://www.rmcproject.com

o

cwererrwo Project Management Framework

fail this exam. The answer to “What is project management?” is described throughout this book. It can
involve technical terms and processes, but it also involves roles and responsibilities and authority levels.
As you read this book, you may find that project management involves more than you thought.

What Is a Program? page 9 I

A program is a group of projects. By grouping related projects into a program, an organization can
coordinate the management of those projects. The program approach may help achieve decreased risk,
economies of scale, and improved management. In addition to the work required to complete each individual
project, the program also includes efforts like the program manager’s coordination and management
activities. So when you discover that you have more than one project, if there is a benefit to it, you can
manage all the projects as a program. This should be done only when the program approach adds value.

Program

[ | I |
Other
Related
Work

Project Project Project

* it you want tolearn -

more about program
management, visit .

< RMC's Website at -

www.rmcproject.com -

. for information about .
. courses on this topic. -

PPN )

A portfolio includes a group of_programs and individual projects that are implemented to achieve
a specific strategic business goal. The programs and projects that make up the portfolio may not be
related other than the fact that they are helping to achieve that common strategic goal.

Portfolio
[ [ | ]
Other
Related Program Project Program Project
Work
|
[ | ! I
Other
Related Project Project Project
Work

Project Management Office (PMO) eacev1

This department centralizes the management of projects. A PMO usually takes one of three roles:
» Provides the policies, methodologies, and templates for managing projects within the organization
» Provides support and guidance to others in the organization on how to manage projects, trains
others in project management and project management software, and assists with specific project
management tools
» Provides project managers for different projects, and is responsible for the results of those projects;
all projects, or projects of a certain size, type, or influence, are managed by this office
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Be careful to understand the authority of the PMO and how it is different from the other players on a
project. The PMO is a departmental unit within an organization; it is not a single person. The PMO may:

>

YyVY VvV VY VYVvVVvYVYVvYY

Manage the interdependencies between projects.

Help provide resources.

Recommend the termination of projects.

Monitor compliance with organizational processes.

Help gather lessons learned and make them available to other projects.
Provide templates (e.g., for work breakdown structures or communications management plans).
Provide guidance.

Provide centralized communication about the projects.

Be more heavily involved during project initiating than later in the project.
Be part of the change control board.

Be a stakeholder.

Prioritize projects.

There is a strong trend to start PMOs, but organizations should recognize the risk; if PMOs do poorly,
they generate negative feelings toward professional project management that can set a company back
years. To successfully implement a PMO, organizations should remember these key concepts:

»
>

v

The role of the PMO must be clearly defined.

The PMO should take one of the three roles (as previously identified), and stick to that role
without trying to do everything.

The commitment of executive management is required.

The PMO will not improve project performance without the use of proper project management
processes and techniques, so professional project management must be promoted.

Objectives

ol

The exam may refer to different types of objectives, including both project objectives and product
objectives. These questions can be a little tricky. Carefully read the following list of unique things you
should know about objectives, and come back to this list after you read the rest of the book. Do you
have any gaps in your knowledge?

»
»
>

vvyvyYyypy

v

22

Project objectives are stated in the project charter.

Projects are considered complete when the objectives have been met.

If it is determined that the project objectives cannot be met, the project should be terminated
before completion.

A more complete understanding of the objectives may be achieved over the length of the project.
The project manager is responsible for accomplishing the project objectives.

The reason for quality activities is to make sure the project meets its objectives.

Risk management enhances opportunities and reduces threats to the project objectives.

Things that could negatively impact the project objectives, such as risk and stakeholders’ influence,
should be watched and tracked.

Projects often require trade-offs between the specific requirements or scope of the project and the
overall objectives the project is supposed to achieve.

Project objectives are determined in project initiating and refined in planning,

One of the purposes of the Develop Project Management Plan process is to determine how work
will be accomplished to meet project objectives.
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Management by Objectives (MBO)

MBO is a management philosophy with three steps:
1. Establish unambiguous and realistic objectives.
2. Periodically evaluate whether objectives are being met.
3. Implement corrective action.

For project managers, this philosophy means that if a project is not in line with or does not support the
corporate objectives, it is likely to lose resources, assistance, and attention. Also understand that MBO

works only if management supports it.

As a project manager, you must handle or juggle many things to accomplish a project, including project
constraints like time, cost, risk, scope, quality, resources, customer satisfaction, and any other factors
that limit options. For example, the date a milestone is due, the date by which the project must be
completed, or the maximum allowable risk a project may have are all constraints.

You use constraints to help evaluate competing demands. Management directly or indirectly sets the
priority of each constraint. You then use this prioritization throughout the project to properly plan the
project, evaluate the impact of changes, and prove successful project completion. It is important to realize
that you need to evaluate the effect a change to one constraint has on the other constraints. In other
words, you probably cannot shorten the schedule without causing a negative impact to cost, risk, etc.

Stakeholders, managers, and others will inevitably try to change something or add work to the project.
As the project manager, you are responsible for analyzing these change requests and identifying the
impacts on all constraints through integrated change control. Constraints will be discussed in many
areas of this book. Take time to really understand the integrated change control discussion in the
Integration Management chapter and how it relates to constraints.

Resources

et
“5{0 N
&\(\s{ad‘o“

0PM3° —

OPM3 is PMTI’s organizational project management maturity model. This model is designed to help
organizations determine their level of maturity in project management. For the exam, you should be
familiar with the term “OPM3” and generally know what it is.
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stakeholder,” Stakeholder Management: eace 23

Think about the stakeholders on your real-world projects. Do you realize that stakeholders include more
than the project manager, customer, sponsor, and team? Stakeholders are any people or organizations
whose interests may be positively or negatively impacted by the project or its product; they can include
individuals and groups you may not have thought about before, such as the performing organization,
project management team, project management office, portfolio managers, program managers, functional
managers, and sellers. They may also include those who could exert positive or negative influence over the
project but would not otherwise be considered stakeholders.

Now think about how you treat the stakeholders on your projects. Do you consider them to be like
assistant team members? If not, this might be a gap in your knowledge that could result in getting
questions wrong throughout the exam. Treating stakeholders like assistant team members means you
keep them informed, solicit their input, and work to satisfy their needs and expectations. Without this
effort, the project may fail.

The topic of stakeholders is discussed and expanded throughout this book, because a project manager
should analyze and manage stakeholders’ needs and levels of influence throughout the project. The
Human Resource Management and Communications Management chapters have a special focus

on the topic of stakeholders. The Human Resource Management chapter provides a way to check
your understanding about the role stakeholders play on the project, and most of the stakeholder
identification and management efforts are done as part of communications management.

NOTE: Several people may help complete project management activities, especially on large projects. The
PMBOK® Guide refers to these people as the “project management team.” To avoid confusion between
the different types of teams, we will use only two terms in this book: “project manager” or “team.” The
term “project manager” refers to anyone doing project management activities on the project—this
includes the lead project manager and those in supporting roles as members of the project management
team. The term “team” refers to the project team—everyone who does work on the project, not just
those who perform project management activities.

Organizational Structure_pace 28

A project does not operate in a vacuum. Projects are impacted by, and have impact on, the cultural norms,
management policies, and procedures of the organizations of which they are a part. The best project
managers look for these influences and manage them for the benefit of the project and the organization.

One of the main forms of influence is how the company is organized. The organizational structure

will dictate who the project manager goes to for help with resources, how communications must be
handled, and many other aspects of project management. This influence is so important that an answer
to a question on the exam can change depending on the form of organization.

Questions related to organizational theory are often phrased in terms of the project manager’s level of
authority and the impacts on managing projects in such environments. For example, exam questions
may deal with:

» Who has the power in each type of organization—the project manager or the functional manager

» The advantages of each type of organization

» The disadvantages of each type of organization

Many people have told RMC they wished they had spent more time studying this topic. So let’s get it

down now. As you read through the next paragraphs defining the different organizational structures,
take the time to think about how each form would impact your real-world projects.
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Functional This is the most common form of organization. Such organizations are grouped by areas
of specialization within different functional areas (e.g., accounting, marketing, and manufacturing).
When you see “functional” on the exam, think “silo” Projects generally occur within a single department.
If information or project work is needed from another department, employees transmit the request to
the head of the department, who communicates the request to the other department head. Otherwise,
communication stays within the project. Team members complete project work in addition to normal

departmental work.

Projectized 1In a projectized organization, the entire company is organized by projects, and the
project manager has control of the project. Personnel are assigned and report to a project manager.
When you see “projectized” on the exam, remember “no home.” Team members complete only project
work, and when the project is over, they do not have a department to go back to. They need to be
assigned to another project or get a job with a different employer. Communication primarily occurs
within the project.

Matrix’ This form is an attempt to maximize the strengths of both the functional and projectized
structures. When you see “matrix” on the exam, think “two bosses.” The team members report to two
bosses: the project manager and the functional manager (e.g., engineering manager). Communication
goes from team members to both bosses. Team members do project work in addition to normal

departmental work.

In a strong matrix, power rests with the project manager. In a weak matrix, power rests with the functional
manager, and the power of the project manager is comparable to that of a coordinator or expediter. In a
balanced matrix, the power is shared between the functional manager and the project manager.

As stated in the previous paragraph, the project manager’s role in a weak matrix (or in a functional
organization) might be more of a:

» Project Expediter’ The project expediter acts primarily as a staff assistant and
communications coordinator. The expediter cannot personally make or enforce decisions.

» Project Coordinator This position is similar to the project expediter except the coordinator
has some power to make decisions, some authority, and reports to a higher-level manager.

JIMS] The exam typically does not identify the form of organization you are in. When it does not
3 ifv a f . . . .
IR specify a form, assume matrix. If you remember this, you should get a few more questions right.

JLINEY A tight matrix has nothing to do with a matrix organization. It simply refers to locating the
Tl

OEJB{EE« offices for the project team in the same room. Because it sounds similar to the other forms of
organization, it has often been used as a fourth choice for these questions on the exam.

© 2011 RMC Publications, Inc » 952.846.4484  info@rmcproject.com ® www.rmeproject.com 25


mailto:info@rmcproject.com
http://www.rmcproject.com

Project Management Framework ciprer two

26

P

Exercise Test yourself! You can expect questions on the exam about the 5
advantages and disadvantages of each organizational structure. Practice by listing

your answers in the spaces below.

Functional

Advantages

Disadvantages

Projectized

Advantages

*| Disadvantages ..

Matrix

Advantages

Answer

Functional

Advantages

Disadvantages

Easier management of specialists

People place more emphasis on their
functional specialty to the detriment of
the project

Team members report to only one
supervisor

No career path in project management

Similar resources are centralized, as the
company is grouped by specialties

The project manager has little or no
authority

Clearly defined career paths in areas of
work specialization
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Projectized -

Advanta 7

| Disadvantages

Efficient project organization

No “home” when project is completed

Loyalty to the project

Lack of specialization in disciplines

More effective communications than
functional

Duplication of facilities and job
functions

May result in less efficient use of

Matrix =~ RS

resources

4 ,ﬁg‘,

3
)

Highly visible project objectives

Extra administration/is required

Improved project manager control over
resources

More than one boss for project teams

More support from functional areas

More complex to monitor and control

Maximum utilization of scarce resources

Resource allocation is more complex

Better coordination

Need extensive policies and procedures

Better horizontal and vertical
dissemination of information

Functional managers may have different
priorities than project managers

Team members maintain a “home” Higher potential for conflict

e e e e 5 S5 e s st e

Alife cycle is a progression through a series of developmental stages. There are two life cycles and one
overall process you must know for the exam: the product life cycle, the project life cycle, and the project
management process. These concepts are described in the following paragraphs.

Product Life Cycle PAGE 18  This life cycle lasts from the conception of a new product to its
withdrawal. A product can require or spawn many projects over its life. For example, during a product’s
conception, there may be a project to determine the customer’s needs. When the product is mature,
there may be a project to analyze the product’s competition in the marketplace.

PROJECT
-PROIECF
[ promecr
PROJECT
PROJECT
PROJECT | [ rromer|
Conception Growth Maturity Decline Withdrawal
TIME
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Now let’s look at what is involved in completing a project. You need two methodologies. First, there
is the project life cycle—what you need to do to complete the work. Second, there is the project
management process—what you need to do to manage the work.

Project Life Cka%8 PAGE 15 The project life cycle is sometimes referred to as the performing
organization’s or department’s methodology for projects. It is what you need to do to produce the
deliverables of the project. You should understand that there is such a life cycle, as you will likely see the
phrase “project life cycle” on the exam. There are many different types of project life cycles, depending on
the industry in which a project manager works or the organization’s preferences. Examples of life cycles
include:

» Construction Feasibility, planning, design, production, turnover, and startup

» Information technology (IT) High-level design, detailed design, coding, testing, installation,

conversion, and turnover to operations

R Watch out for references to life cycle phases on the exam (e.g., conception, growth, maturity,
decline, withdrawal). Many test takers have seen these references and thought the exam was

using alternative or outdated terms to refer to the project management process. Remember, a
product or project life cycle can be described using many different terms, but there is only one way of
describing the project management process on the exam.

Project Management Process The project management process includes the initiating,
planning, executing, monitoring and controlling, and closing process groups. These process groups are
described in more detail in the next chapter, but we will take a moment now to explore the difference
between the project life cycle and the project management process. The following diagram illustrates
the project management process.

This diagram shows how the project management process groups fit together. Project initiating is
necessary for the project to be officially approved. As the project manager, you do some high-level
planning during initiating to verify that the project can be completed within the given constraints of
scope, time, cost, etc.

Once the project has been approved, it moves from initiating into detailed planning (1), where you create
the plan for how you will do planning and how you will execute and monitor and control the project.

The project then moves into executing (2), where the team completes the work according to the
processes and procedures detailed in the project management plan.

While the work is being done, the work results (or work performance information) are fed into
monitoring and controlling (3), to make sure the project is tracking to the baselines in the project
management plan.
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If there are variances from the plan that require changes but do not affect the baselines, the resulting
approved changes are fed back into executing (4), and the execution of the project is adjusted to help fix
the variance. But sometimes the variances require more significant changes, or there are other requested
changes that require adjustments to the baselines. If these more significant changes are approved, there
needs to be a planning effort (5) to identify the impact to the project baselines and revise the project
management plan and project documents accordingly.

Once the changes to the baseline are identified and the plan is modified, the revised plan is fed back
into executing (2), where, again, the project is executed according to the updated plan and monitored
and controlled (3) to the revised baselines. If the project gets so far off the baselines that it requires an
analysis of whether the project should continue at all, it moves back into initiating (6) for this decision.

Ultimately when the work is done (or the project is terminated), the project moves into project closing (7).

For small projects, you typically have one set of the project management process groups for the entire
project, which can be repeated throughout the project life cycle (see Figure 2). Large projects often
need to be broken into distinct phases, however, and each project phase progresses through the project
management process groups (see Figure 3). At the start of a project, the project manager helps create

a charter for the entire project and does high-level planning to get project charter approval. In the
example of the large project shown in Figure 3, the project manager would review the project charter

at the beginning of the design phase and make sure the organization wants to continue with the life
cycle phase. If the organization does choose to continue, the project manager does detailed planning for
the design phase, executes and monitors and controls the phase, and closes out the design phase. The
project then moves to the initiating process of the code phase of the project life cycle.

Figure 2: Project Life Cycle for a Small Project

> Rcsearch>>l)es1g ~
| i
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In the first chapter of this book, we described lessons learned (part of organizational process assets) as
a PMI-ism. Lessons learned are an essential asset to managing a project; they are taken into account

as well as created throughout a project. Complete the following exercise to test your understanding of
lessons learned.

Bf;l%é Many project managers do not understand the role of lessons learned on projects. The following
il graphic helps explain their function:

Exercise Test yourself! Lessons learned include what type of information?

AnSWer The lessons learned document includes what was done right, what was
done wrong, and what would be done differently if the project could be redone.
Another way of saying this is that lessons learned include the causes of the issues
the project has faced and the reasoning behind the: changes implemerited. To be as

valuable as possible, lessons learned should cover three areas:

»

»
»

Technical aspects of the project (What was right and wrong about’how we
completed the work to produce the product?)
Project management (How did we - do with WBS creation, risk planning, etc.?)
Management (How did I do wﬂh commumcatmns and leadership as a project

manager?)

Lessons learned
recorded in
company
organizational
process assets

Your
project

>

T

Project
lessons
learned

Other
current
projects

|

Update company
organizational
process assets
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As a project manager, you need to collect and review lessons learned from similar projects before
starting work on a new project. Why make the same mistakes or face the same problems others have
faced? Why not benefit from others’ experience? Imagine you could reach into a filing cabinet or access a
database to see such data for all the projects your company has undertaken. How valuable would that be?

Once your project is underway, you are required to add lessons learned to the company database (the
organizational process assets). Wait—were you paying attention to what you just read? Lessons learned
are a required project management practice. They are both an input to and an output of projects. As

an input, they help improve the current project. As an output, they help make the organization better.
Lessons learned are realized throughout the project and should be shared with the project team to
improve the current project and with the organization as part of the Distribute Information process (see
the Communications Management chapter). They are then finalized during project closing or project
phase closing.

Make sure you are comfortable with all the concepts in this chapter before reading on; these concepts
provide a basis for understanding much of the material presented in the remainder of this book.
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Practice Exam

. Which of the following statements BEST describes how stakeholders are involved on a project?

A. They determine the project schedule, deliverables, and requirements.

B. They help to determine the project constraints and product deliverables.

C. They determine the resource needs and resource constraints on the project.
D. They help provide assumptions, the WBS, and the management plans.

. Two project managers have just realized that they are in a weak matrix organization and that their

power as project managers is quite limited. One figures out that he is really a project expediter,
and the other realizes he is really a project coordinator. How is a project expediter different from a
project coordinator?

A. The project expediter cannot make decisions.

B. The project expediter can make more decisions.

C. The project expediter reports to a higher-level manager.

D. The project expediter has some authority.

. In a projectized organization, the project team:

A. Reports to many bosses.

B. Has no loyalty to the project.

C. Reports to the functional manager.
D. Will not always have a “home.”

. A project manager is trying to complete a software development project, but cannot get enough

attention for the project. Resources are focused on completing process-related work, and the
project manager has little authority to assign resources. What form of organization must the
project manager be working in?

A. Functional

B. Matrix

C. Expediter

D. Coordinator

. A project manager has very little project experience, but he has been assigned as the project

manager of a new project. Because he will be working in a matrix organization to complete his
project, he can expect communications to be:

A. Simple.

B. Open and accurate.

C. Complex.

D. Hard to automate.

. A project team member is talking to another team member and complaining that many people

are asking him to do things. If he works in a functional organization, who has the power to give
direction to the team member?

A. The project manager

B. The functional manager

C. The team

D. The PMO
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Who has the MOST power in a projectized organization?
A. The project manager

B. The functional manager

C. The team

D. They all share power

All of the following are characteristics of a project EXCEPT:
A. ltis temporary.

B. It has a definite beginning and end.

C. It has interrelated activities.

D. It repeats itself every month.

All of the following are parts of the team’s stakeholder management effort EXCEPT:
A. Giving stakeholders extras.

B. Identifying stakeholders.

C. Determining stakeholders’ needs.

D. Managing stakeholders’ expectations.

A manager and the head of engineering discuss a change to a major work package. After the
meeting, the manager contacts you and tells you to complete the paperwork to make the change.
This is an example of:

A. Management attention to scope management.

B. Management planning.

C. A project expediter position.

D. A change control system.

The project is in planning when three stakeholders come to the project manager asking for

information on the company’s new project management methodology. They want to know

where it came from and why it is different from the way they currently manage projects. These

stakeholders are also friends of the project manager, and the entire group has worked together for

years. The project is using new terms like “corrective action” that are making some stakeholders

nervous, as they are unsure whether the way the project will be managed is going to change along

with new terms. What should the project manager do?

A. Advise the stakeholders that she will keep them in the communication loop for the project.

B. Supply a list of new terms and their definitions.

C. Notify the project management office (PMO).

D. Make sure she maintains her authority as the project manager even though the stakeholders
are her friends.

A project manager is managing his second project. It started one month after the first and both
are in process. Though his first project is small, this one seems to be growing in size every day.

As each day passes, the project manager is beginning to feel more and more in need of help. The
project manager has recently heard that there was another project in the company last year that is
similar to his second project. What should he do?

A. Contact the other project manager and ask for assistance.

B. Obtain historical records and guidance from the project management office (PMO).

C. Wait to see if the project is impacted by the growth in scope.

D. Make sure the scope of the project is agreed to by all the stakeholders.
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13.

14.

15.

16.

17.

18.

15.

The project life cycle differs from the product life cycle in that the project life cycle:
A. Does not incorporate a methodology.

B. Is different for each industry.

C. Can spawn many projects.

D. Describes project management activities.

Management by objectives works only if:

A. Tt is supported by management.

B. The rules are written down.

C. The project does not impact the objectives.

D. The project includes the objectives in the project charter.

Your management has decided that all orders will be treated as “projects” and that project

managers will be used to update orders daily, to resolve issues, and to ensure the customer

formally accepts the product within 30 days of completion. Revenue from the individual orders

can vary from US $100 to US $150,000. The project manager will not be required to perform

planning or provide documentation other than daily status. How would you define this situation?

A. Because each individual order is a “temporary endeavor,” each order is a project.

B. This is program management since there are multiple projects involved.

C. This is a recurring process.

D. Orders incurring revenue over $100,000 would be considered projects and would involve
project management.

The previous project manager for your project managed it without much project organization.
There is a lack of management control and no clearly defined project deliverables. Which of the
following would be the BEST choice for getting your project better organized?

A. Adopt a life cycle approach to the project.

B. Develop lessons learned for each phase.

C. Develop specific work plans for each work package.

D. Develop a description of the product of the project.

A project team is working on manufacturing a new product, but they are having difficulty creating
a project charter. What is the BEST description of the real problem?

A. They have not identified the project objectives.

B. They are working on a process and not a project.

C. The end date has not been set.

D. They have not identified the product of the project.

One of your team members informs you that he does not know which of the many projects he
is working on is the most important. Who should determine the priorities between projects in a
company?

A. The project manager

B. The project management team

C. The project management office (PMO)

D. The team

A market demand, a business need, and/or legal requirement are examples of:
A. Reasons to hire a project manager.

B. Reasons projects are initiated.

C. Reasons people or businesses become stakeholders.

D. Reasons to sponsor a project.
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Operational work is different from project work in that it is:
A. Unique.

B. Temporary.

C. Ongoing and repetitive.

D. A part of every project activity.

Company procedures require the creation of a lessons learned document. Which of the following
is the BEST use of lessons learned?

A. Historical records for future projects

B. Planning record for the current project

C. Informing the team about what the project manager has done

D. Informing the team about the project management plan

Lessons learned are BEST completed by:
A. The project manager.

B. The team.

C. The sponsor.

D. The stakeholders.

Consideration of ongoing operations and maintenance is crucially important to products of

projects. Ongoing operations and maintenance should:

A. Beincluded as activities to be performed during project closure.

B. Have a separate phase in the project life cycle, because a large portion of life cycle costs is
devoted to maintenance and operations.

C. Not be viewed as part of a project.

D. Be viewed as a separate project.

What is a program?

A. An initiative set up by management

B. A means to gain benefits and control of related projects

C. A group of unrelated projects managed in a coordinated way
D. A government regulation

A company is making an effort to improve its project performance and create historical records of
past projects. What is the BEST way to accomplish this?

A. Create project management plans.

B. Create lessons learned.

C. Create network diagrams.

D. Create status reports.
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Answer B

Explanation The project manager determines the project schedule through schedule
development. The team and other stakeholders provide the inputs. Since it is also the project
manager’s role to determine resource needs and create management plans, the choices including
those roles cannot be best. Stakeholders are generally not involved in WBS creation either. They
do, however, help in determining project constraints and product deliverables. Notice how tricky
questions can be if you do not read them correctly! Watch for this in other questions, and pay
close attention to the differences in wording.

Answer A
Explanation The project coordinator reports to a higher-level manager and has authority to
make some decisions. The project expediter has no authority to make decisions.

Answer D

Explanation The main drawback of a projectized organization is that at the end of the project
when the team is dispersed, they do not have a functional department (“home”) to which to
return.

Answer A

Explanation In a functional organization, the project manager has the least support for the
project and has little authority to assign resources. Project expediter and project coordinator are
roles in a weak matrix organization.

Answer C
Explanation Because a project done in a matrix organization involves people from across the
organization, communications are more complex.

Answer B
Explanation In a functional organization, the functional manager is the team member’s boss and
probably also the project manager’s boss.

Answer A
Explanation In a projectized organization, the entire company is organized by projects, giving
the project manager the most power.

Answer D

Explanation “It repeats itself every month” implies that the whole project repeats every month.
Generally, the only things that might repeat in a project are some activities. The whole project
does not repeat.

Answer A
Explanation Giving stakeholders extras is known as gold plating. This is not effective stakeholder
or quality management.

Answer C

Explanation This is an example of a project expediter position because you are not evaluating the
change, looking for impacts, etc. You are merely implementing others’ requests.
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11. Answer C
Explanation Some people may think this question has more than one right answer. It does not.

There are many things the project manager can do, but what should be done? The company
policies are managed by the project management office, and the project manager should make
sure the stakeholders have clear information by sending them directly to the authority on
company policies for project management.

12. Answer B
Explanation There are many things the project manager could do. Asking the other project
manager for assistance is not the best choice, as the other project manager might not be an
experienced mentor. His advice might not be adequate to help this project manager. Waiting
to assess the impact on the project is reactive; a project manager should be proactive. Gaining
agreement of all the stakeholders on the project scope is also not the best choice. It would be
helpful, but does not specifically address the issue in this situation. If the PMO is contacted, the
project manager can receive the knowledge of many project managers, historical information
from many projects, and have the assistance of someone whose job it is to help.

13. Answer B
Explanation The project life cycle does incorporate a methodology—for doing the work. It is

the product life cycle that spawns many projects. Project management activities are described in
the project management process. The project life cycle is different for each industry, so that is the

correct answer.

14. Answer A
Explanation The best answer is that it needs management support.

15. Answer C
Explanation Because orders are numerous and of short duration, this situation is a recurring

process, not a project.

16. Answer A
Explanation Developing lessons learned would help improve subsequent phases, but would do
nothing for control or deliverables. Having plans for each work package would help control each
phase, but would not control the integration of those phases into a cohesive whole. A description
of the product of the project would help, but that would not improve both control and deliverables
for each phase. Effective project management requires a life cycle approach to running the project.
Adopting a life cycle approach is the only answer that covers both control and deliverables.

17. Answer B
Explanation Manufacturing a product is an ongoing process; it is operational work, not project
work. Therefore, the manufacturing team would have no reason to create a project charter and
would have difficulty doing so if they tried, because of the ongoing nature of the work.

18. Answer C
Explanation Because the question talks about priorities between projects, this cannot be the role
of the project manager, the project management team, or the project team. Determining priorities
between projects is a role of the PMO.

19. Answer B
Explanation These are all reasons projects are initiated.
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24.

25.
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Answer C
Explanation Operational work is that which is ongoing to sustain an organization.

Answer A

Explanation Notice that this question asks about the use of a tool of project management. Many
people can learn from a book what a lessons learned document is, but questions like this can
more readily be answered if you actually use the tool and know from experience its value. Ask
yourself about the other tools of project management. Why are they beneficial? The BEST use of
lessons learned is as historical records for future projects. There are other tools that are better for
accomplishing the things listed in the other choices.

Answer D
Explanation The best answer is stakeholders, as their input is critical for collecting all the lessons
learned on each project. The term “stakeholders” includes all the other groups.

Answer C

Explanation Remember the definition of a project: temporary and unique. Operations and
maintenance are considered ongoing activities, not temporary. Therefore, such work is not
considered a project or part of a project.

Answer B
Explanation Did you select “a group of unrelated projects managed in a coordinated way™? If so,
you missed the word “unrelated” Programs are groups of related projects.

Answer B

Explanation Lessons learned help to avoid future pitfalls and use the good ideas of past projects.
This leads to improvements in future projects.
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P T Aswejust discussed in the Project Management Framework
Quicktest - chapter, the project life cycle describes what you need to
do to complete the work, whereas the project management

» Whatisdoneduring  » Whatyou do not do process describes what you need to do to manage the

each of the project in your real world project. People often think they need to understand

management process during each of the various industries to pass this exam, since the exam refers

groups project management to many different types of projects done in many different

> Initiating PrOCess groups types of industries (e.g., “You are building a bridge” or

> Planning “You are creating a new system for your company”). That

» Executing , information is mostly background data, however. The exam

> Monitoring and *does not ask you how to do the work in different industries,
controlling " such as what the specific project life cycle should be or how

» Closing to perform IT, construction, engineering, or any other type

of projects; instead, it asks you about managing projects.

The questions are general and can be answered without an understanding of the industry, if you know
project management.

This chapter will examine the project management process, both at a high level and in more detail with

Rita’s

Process Chart. Carefully review the information in the chapter, especially the process chart, and

complete all the exercises. These are valuable tools for helping you identify the gaps in your knowledge
and will significantly cut down your study time. Understanding the process of managing a project and
knowing what should be done when provides a framework for understanding all the inputs, tools and
techniques, and outputs involved in project management. If you understand the process, you can use

logic
First,
>

>
»
>
>

Asex

on the exam, rather than having to rely on memorization. So are you ready? Read on!

here is the high-level look at the project management process. It includes:
Initiating the project (Start)

Planning the project (Plan)

Executing the project (Do)

Monitoring and controlling the project (Check and act)

Closing the project (End)

plained in the Project Management Framework chapter, for small projects, this might be exactly

the process you need to use to manage your projects. For large projects that are broken into phases, this

proce

ss may be repeated multiple times. For example, on a project with a research phase, you complete

initiating through closing for that phase, and then do the process again for the design phase.

Now let’s look at the project management process in more detail, using Rita’s Process Chart.
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RICK Rita’s Process Chart There have been over 70 questions on the PMP exam that directly
iTRADE‘ ask about the project management process. Therefore, to pass the exam, you must understand

this process. It can seem like a lot to know, but we can help you learn it without memorization.

Since the first edition of this book, people all over the world have used the following chart as a trick to
learning the project management process quickly and effectively. It helps you understand what should
be done when. This chart was created by Rita Mulcahy and is unique to RMC’s books and products.

It does not map to other project management resources; its function is simply to illustrate the efforts
involved in the overall process for managing a project so you can clearly understand that process for the
exam.

How to Use Rita’s Process Chart
As you review Rita’s Process Chart, make sure you:

40

vyvyYyy

Understand the overall project management process (a PMI-ism).

Find terms you do not know, and learn what they are by looking them up in this book.
Understand why each item is in the column (process group) it falls into.

Be able to replicate the specific order of the planning process by understanding what happens
when, how previous work supports what comes next, and why. Knowing the planning column IN
THIS ORDER can help you get a large number of questions right on the exam, because the exam
often asks “What should be done next?” The work in the other process groups does not have a set
order.

Understand the project management process groups of initiating through closing and when each
effort should be done on projects. The exam asks questions that present a situation and require
you to know the process group the project is in.

Understand that project planning is an iterative process. Think about how you might go back and
redo (iterate) some of the items in the planning column for a large project.

Complete Rita’s Process Game that follows the chart at least three times. Going through the game
will solidify your understanding of the overall project management process and help you fill gaps
in your knowledge. Find your gaps before they find you on the exam!
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[ INITIATING

]

l Select project manager

|

ey

« PLANNING
{This is the only-processifiroup
. with aet order]

Determine company culture
and existing systems

Collect processes,
procedures, and historical
information

Determine how you will
do planning—part of all
management plans

o

EXECUTING |

Execute the work according
to the PM plan

(product scope)

Produce product deliverables

Determine detailed
requirements

Divide large projects into
phases

Create project scope
statement

Understand the business caseJ rAssess what to purchase

Uncover initial requirements,
assumptions, and risks

Assess project and product
feasibility within the given
constraints

| Determine team

Create WBS and WBS
dictionary

| Create activity list

I Create measurable objectives ’ lE’eate network diagram

l Develop project charter

I Identify stakeholders

Develop stakeholder
management strategy

Estimate resource
requirements

| Estimate time and cost

[ Determine critical path 4'

’T)eve]op schedule

|T)evelop budget

Determine quality standards,
processes, and metrics

Create process improvement
plan

Determine all roles and
responsibilities

‘ Request changes

Implement only approved
changes

Take action to control the
project

T m,mﬁmﬁéf ’ 1

Confirm work is done to
requirements

I Complete procurement closure ’

Measure performance
against the performance
measurement baseline

Measure performance

I Continuously improve

J ‘ Follow processes

] Perform quality assurance

I?erform quality audits

l Acquire final team

l Manage people

Evaluate team and project
performance

l Hold team-building activities ‘

Give recognition and
rewards

J l?se issue logs

l Facilitate conflict resolution

against other metrics
determined by the project
manager

Determine variances and
if they warrant a corrective
action or change request

Gain final acceptance of the
product

I Complete financial closure J

| Hand off completed product ’

Solicit feedback from the
customer about the project

Complete final performance
reporting

Influence the factors that
cause changes

’ Request changes

Perform integrated change
control

I Approve or reject changes

Inform stakeholders of the
results of change requests

Update the PM plan and

| project documents

Release resources as work is
completed

Send and receive information

‘ Hold meetings

| Select sellers

Plan communications

Perform risk identification,
qualitative and quantitative
risk analysis, and risk
response planning

Go back—iterations J

Prepare procurement
documents

Create change management
plan

Finalize the “how to execute
and control” parts of all
management plans

Develop realistic and final
PM plan and performance
measurement baseline

Gain formal approval of the
plan

Hold kickoff meeting

I Manage configuration

’ Create forecasts

Gain acceptance of interim
deliverables from the
customer

l Perform quality control

Report on project
performance and solicit
feedback

Perform risk assessments
and audits

LManage reserves

| Administer procurements
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Notes on the Chart

» Notice in the Initiating column the phrase “Understand the business case” This could be read as

“Understand the project’s business case (the case for why the project is being done) to guide all
other project management activities and make sure the project is worth the required investment
when completed.” This is a major concept on the exam that many project managers miss.

There is a reason the project is initiated, and the project results must support that reason. It seems
easy, but so many projects do not satisfy the business needs when completed. Project managers
may create the project they want, rather than what was asked of them, or they may complete the
project to the technical requirements and forget the reasons (stated or otherwise) the project was
initiated. The problem is that many project managers do not understand the initial effort that
takes place, even before the project has a charter and is therefore authorized.

Here is what should be happening in your organization: the company should know what

its strategic objectives are, and all projects should help meet those objectives. This is not

what actually happens in many real-world organizations, however, to the detriment of those
organizations. A company that manages itself well will have strategic objectives. It will evaluate
various options for achieving those objectives. Many project ideas will be proposed, and the
company will conduct an analysis to see which proposed projects meet the objectives for the
least cost, time, resources, and, if it is a very well-run company, the least risk. The organization
will then authorize one or more projects by issuing project charters. This is the project selection
process you need to understand for the exam, and you need to know how that process affects
project management activities.

As the project manager, you should understand why the project you are assigned to was selected,
and manage the project accordingly. Is the project being done to enter a new market? Is it the
result of a customer request? Is it just a pet project for a company executive? Is it expected to
dramatically improve the future of the company? You should know what these objectives are,
including intangible objectives such as “improve the company’s reputation,” and keep them in
mind when planning and managing the project. If you lose sight of the objectives, the project may
finish on time and on budget but still fail because it does not achieve those objectives.

Notice the phrase “Determine all roles and responsibilities” in the Planning column. You should
be aware that this involves more than determining who is going to do which product-related work
activities. It also includes who will be required to provide reports, who will attend meetings, who
will help with risk identification, who will work with the quality department, etc. All roles and
responsibilities on a project should be defined. They may be documented as part of the human
resource plan, in project job descriptions, and in the management plans for each knowledge area.
If this effort seems unnecessary to you, you may be thinking about it in the context of a small
project that uses the same handful of resources as the last project. Remember to think in terms of
large projects that have hundreds of team members.

Notice the word “iterations” in the Planning column of Rita’s Process Chart. This is an important
concept. When planning a project, the project manager and the team complete each item listed

in the chart above “iterations” to the best of their ability. But a project will evolve as each item

is planned, and much of the earlier planning work will need to be modified or added to. For
example, it is only after completing the risk management planning efforts that the WBS and the
other items can be finalized. A risk response strategy (see the Risk Management chapter) might be
to do additional testing. This testing will require adjusting the WBS for added scope, the network
diagram to determine the order of the work, the budget for added cost, etc. The project manager
might also work with discretionary dependencies (see the Time Management chapter) to decrease
some risk and thereby change the network diagram. The important thing to remember is that
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planning should lead to a realistic, bought-into, approved, and formal project management plan
that is updated throughout the project to reflect approved changes. Iterations help you create and
maintain such a plan.

» Team building, risk identification, and risk response planning are focused in the process groups
in which they are placed on the chart, but these activities can start in initiating and continue until
closing.

» Resources can be released at any time during the project, once their work is approved and
accepted and they have completed any documentation or other activities that pertain to their
work. For example, the electricians on a project to build a house may test their work, get
acceptance of their work, document lessons learned, suggest process improvements, and turn the
work over. They can then be released from the project while the people doing drywall are still
working (executing their part of the plan). Keep in mind that some team members remain on
the project to its end in order to assist the project manager in creating the final lessons learned,
archiving final records, and producing the final report.

» As project executing progresses, the project manager may determine that a change to the project
is needed. The same could happen while monitoring and controlling the activities. That is why
changes can be requested in both the executing and the monitoring and controlling process
groups. The change requests are then evaluated and approved or rejected as part of the Perform
Integrated Change Control process (see the Integration Management chapter).

» Many people wonder why the executing and monitoring and controlling processes occur at the
same time. Let’s think about it. Do the project management process groups occur sequentially?
No; they all overlap. You could be using monitoring and controlling processes to monitor and
control the planning of a project. The difference between project executing and project monitoring
and controlling is the focus of each process group. The focus of executing is to manage people
and work to accomplish the project as planned. The focus of monitoring and controlling is to
measure the project’s performance against the performance measurement baseline and any other
established metrics. Project managers wear many hats at the same time. Look again at Rita’s
Process Chart, and see how the two process groups have different focuses.

I Rita’s Process Game  The following pages contain the pieces for Rita’s Process Game. Cut
|TR‘ADEé them out and practice putting each item into the correct process group, on your own or in a

group. When you think the cards are sorted into the correct process groups, put the planning
efforts in order. Lastly, check your answers using Rita’s Process Chart. Play this game at least three times
to ensure you understand the project management process that will be discussed throughout this
chapter.
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INITIATING : PLANNING . EXECUTING
MONITORING & ' CLOSING i Create measurable

CONTROLLING § . objectives

-------------------------------------------------------------------------------------------------------

Determine how you will
do planning—part of all
management plans

Administer i Execute the work
procurements . according to the PM plan

-------------------------------------------------------------------------------------------------------

Determine company

fi li
culture and existing Perform quality

Create activity list

assurance
systems
Go back—iterations i Develop project charter | Develop schedule
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! Measure performance Collect processes ;
i Update the PM planand ! against other metrics p ’
: . ! . procedures, and |
. project documents . determined by the o . .
; ! _ historical information :
: 1 project manager :
' ff completed 5 . | §
l Hand off complete i Determine team ! Request changes :
i product : :
Determine variances :
i Index and archive i and if they warrant a }  Gain final acceptance of !
. records :  corrective action or i the product :
| change request | }

Create WBS and WBS i Implement only + Take action to control

dictionary i approved changes :  the project

Estimate time and cost Create network diagram Manage people
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Inform stakeholders of

Evaluate team and Influence the factors that
| the results of change ;

ject performance : :  cause changes

projectp ©  requests : &
E . . . Produce product
+  Divide large projectsinto : Understand the business . 3 :
: . i deliverables (product ;
. phases | case : |
: : }  scope) :
i i Uncover initial
. Request changes i Perform quality audits 1 requirements, E
; i assumptions, and risks E
. ! Determine quali
+ Estimate resource : quality ; , !
- . » standards, processes, and ! Use issue logs |
! requirements ! . ! :
' ¢ metrics : '
Perform integrated Create process . 5
& : p Identify stakeholders :

change control improvement plan
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Develop stakeholder
management strategy

Release resources as

Determine critical path .
P work is completed

: : Perform risk ;
5 identification, qualitative |
Perform quality control | Plan communications and quantitative risk
i analysis, and risk
response planning
i Gain formal approval of ! Facilitate conflict i Approve or reject E
the plan resolution changes
Assess project and p ¢
i Hold kickoff meeting i product feasibility within repare procuremen I
- . . ! i documents |
the given constraints
Finalize the “how to
: Hold team-building i Send and receive i execute and control” ;
activities ! information parts of all management

plans
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Develop realistic
. . and final PM plan
Continuously improve |
and performance :

measurement baseline

Give recognition and
rewards 5

mineall rolesand | E f
 Deter e i Follow processes » Develop budget ;
\  responsibilities ; : :
\  Gain acceptance of
i interim deliverables from | Create forecasts i Hold meetings
© the customer ; : ;
i Complete procurement i Perform risk assessments ! f
! : . i Select sellers .
i closure + and audits : |

Measure performance
against the performance

Manage configuration :
measurement baseline

Manage reserves
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Confirm work is done to
requirements

Determine detailed
requirements

Select project manager

Complete financial
closure

ciarterhree Project Management Processes

Report on project
performance and solicit
feedback

Assess what to purchase

Create project scope
statement

Create change
management plan

Acquire final team

------------------------------------------------------------------------------------------------------

Complete final
performance reporting

------------------------------------------------------------------------------------------------------

Update lessons learned
knowledge base
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JiITH The What-Comes-Before Game  Here is another game to help you understand the
(TR overall project management process. Playing this game after you have completed Rita’s Process
Game at least three times will really help solidify your understanding of these concepts.

Name the project planning effort that comes before each of the following items on Rita’s Process Chart.

Planning’ . ¢ . < T 0 L

ind. N

L 7 zi‘E"”%? & &aé*‘; o

Create network diagram

Prepare procurement documents

Create project scope statement

Create WBS and WBS dictionary

Determine critical path

Develop budget

Estimate time and cost

Gain formal approval of the plan

O | [N |V | W N

Hold kickoft meeting

10

Determine quality standards, processes, and
metrics

11

Assess what to purchase

12

Plan communications

13

Go back—iterations

14

Create process improvement plan

15

Determine all roles and responsibilities

16

Perform risk identification, qualitative and
quantitative risk analysis, and risk response
planning

17

Estimate resource requirements

18

Create activity list

Answer

p}a@ning P «s N g . y y% i %; »; . 5 i

esBefore? * . ¢, G -

Create network diagram

Create activity list

Prepare procurement documents

Go back—iterations

Create project scope statement

Determine detailed requirements

Create WBS and WBS dictionary

Determine team

Determine critical path

Estimate time and cost

Develop budget

Develop schedule

Estimate time and cost

Estimate resource requirements

(N || [w |-

Gain formal approval of the plan

Develop a realistic and final project
management plan and performance
measurement baseline

Hold kickoff meeting

Gain formal approval of the plan
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" TPlanning -~ .. " .| WhatComes Before? . - .~ " .7«
10 | Determine quality standards, processes, and Develop budget
metrics
11 | Assess what to purchase Create project scope statement
12 | Plan communications Determine all roles and responsibilities
13 | Go back—iterations Perform risk identification, qualitative and
quantitative risk analysis, and risk response
planning
14 | Create process improvement plan Determine quality standards, processes, and
metrics
15 | Determine all roles and responsibilities Create process improvement plan
16 | Perform risk identification, qualitative and Plan communications
quantitative risk analysis, and risk response
planning
17 | Estimate resource requirements Create network diagram
18 | Create activity list Create WBS and WBS dictionary

How to Use the Rest of This Chapter For many, this is the hardest chapter in the book and
uncovers the most gaps in their knowledge. If this chapter is difficult for you, trust us to help you; follow
along with the book, really try each exercise, and then look for gaps in your knowledge. Do not simply
skip to the answers!

The exercises in this chapter are extensive and are designed to help you explore what a project manager needs
to do during each of the project management process groups. Spend about 2 to 5 minutes trying to answer
each exercise and about 5 to 15 minutes reviewing the answers to each exercise. Note your gaps on a separate
sheet. Then spend some time making sure you research each knowledge gap and clear it from your list.

Again, we encourage you to take these exercises seriously! The exam includes common project
management errors as choices and will focus on things most people do not know they should be doing.
RMC has helped people all over the world find their knowledge gaps, and many of those are included in
these exercises. So approach these exercises with the intent of discovering your gaps, NOT memorizing
long lists of data, and make sure you are thinking of a large project when you complete the exercises.

Also note that you should read each chapter in this book more than once in preparing for the exam.
When you go through this chapter the second time, focus on filling the gaps you discovered in the first
pass through the chapter, rather than recreating the complete list for each exercise answer.

Initiating Process Group

The processes in the initiating process group formally start a new project or project phase. Project
initiating involves officially authorizing the project and providing the project manager with the
information necessary to begin the project.

In well-run organizations, there is a formal project selection process that happens before a project can
be initiated. Once a project is selected, it is chartered and, therefore, authorized. In addition to creating
the project charter, initiating a project involves identifying and analyzing stakeholders so their needs
can be incorporated into the project. The project charter, identified stakeholders, and the strategy for
managing those stakeholders are the major outputs of this process group.
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Inputs to Project Initiating  You do not have to memorize inputs to pass this exam. It is much
better to use logic and rely on your understanding of the project management process. Try this exercise.

EXBI’CISG What do you thmk you wouid need to know or have before you 1mt1ate
a project? L ;

NOTE: You may wish the answers to exercises were not listed right after the questions.
If this is distracting for you, 31mply keep a blank piece of paper available to cover the
answers until you “have: completed each exercise and are ready to review it. Our analysis
shows that havrng the answers rlght after the questlons helps you more than it hurts.

Answer . 1f you know what efforts are mvolved in: pro]ect mrtratmg, the mputs should
be easy to guess. In order to initiate a pro;ect you need to know or have the following:

» The business case for the project - Ll

» The product descrrpuon or: product scope descrrptlon ‘detailing the product

~ requirements as they are known up to this pomt, in other words, what is the

project being: asked to-do?" c '
How the pro;ect fits into or supports the companys strategrc plan
Alist of likely. stakeholders ~ :
Contracts, if the work is done under a contract
Industry. standards
The companys change control system , :
Defined processes‘and procedures for how the company operates
Past relatronshrps with the sponsor of the prOJect, hkely stakeholders, and the team
Templates from past pro;ects , RS T
Historical WBSs: -
Historical estlmates :
What is going.on'in the company today, the major pro;ects, and the potentral
impact current and planned initiatives could have ‘on thrs pro;ect
Understandmg of the companys future :
Understandlng of the companys culture -
A list. of people who may be good team members

yvcvvvvvcvvvv

vyvyy

Make sure you 1dent1fy anythlng from the prewous hst that you drd not think of, and
add it to your gap list. - * :
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A you to know the activities that should be done during each part of the project management
process. The only way to check your knowledge is to first determine what your knowledge is and
then compare it to what it should be. The following exercises are designed to help you do just that. So
do not skip the exercises, and do not go right to the answers! You will need to know much more than
what is in the PMBOK” Guide to pass the exam. The following should help you.

I Many questions on the exam will include common errors in project management and require
TRADE

EXEI’CISB Let’s go beyond mputs, outputs, and tools and techmques What are the
specific ACTIONS required to complete project 1n1t1at1ng?

AI'ISWEI' If you are thlnkmg only in terms of the PMBOK" Guzde, you probably
came up with the following: -

» . Develop Project Charter (Integratlon Management chapter)

> Identify Stakeholders (Commumcatlons Management chapter) -

Knowing the names of, these two. processes w111 not. be enough to help you pass the
exam, however. While the PMBOK® Guide lists the processes of project management
and features their inputs; tools and techmques and outputs, it does not:directly
discuss the efforts involved in each process. You need to have a more detailed
understanding of what really should be done (actlons) in pro;ect 1n1t1at1ng in order to
pass the exam: : :

The following table provides a list of the actions involved in project initiating. Because
the project manager is assigned to a project during initiating, some of the actions in
this list are done by others inthe organization, before the project manager is assigned.
Remember that what needs to be done on a project varies based on the specific -
project and the industry, so.it may ‘not’be practlcal to'do all of these actlons on every
project. 2 , :

As you review the list, place a checkmark next to the actlons you have done on

your real-world projects and leave any actions you do not know-or have never done
unchecked. Then make.sure you. study the areas that are unchecked The items in the
llst are not in any particular order. :
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ACTIONS InvBived in.Project ini

3 e,

»%;! % L .
Hy, % i e W

o

tiidy Areas

@@eﬁwﬁ”

Select the project manager.

Determine the authority of the project manager.

Collect historical information.

Divide large projects into phases.

Identify stakeholders, their influences, and their risk
tolerances.

Determine high-level requirements, constraints, assumptions,
and risks.

Turn high-level stakeholder needs, wants, and expectations
into requirements.

Make sure the business case and the analysis supporting the
need for the project are documented and understood.

Ensure the product scope is as final as practical.

10

Understand how the project supports the organization’s
strategic objectives.

11

Determine measurable project and product objectives.

12

Facilitate the resolution of conflicting objectives.

13

Become familiar with the company culture and structure as it
relates to the project.

14

Find existing processes, standards, and compliance
requirements that affect the project.

15

Understand how the organization does business and what
procedures and policies are already in place to use on the
project.

16

Do planning using the project planning process on a high-
level basts.

17

Perform high-level estimating for the project schedule and
budget.

18

Use the high-level planning and estimating data to determine
whether the product can be achieved within the given
constraints.

19

Determine what form the project charter will take, including
the length and level of detail, and the reasons for the selected
format.

20

Coordinate project initiating efforts with stakeholders and the
customer.

21

Work with the customer and others to determine acceptance
criteria and clarify what is and is not in the project.

22

Determine the initial project organization.

23

Identify any inherent or required milestones on the project.
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| ACTIONS Involved in Project Initiating | Place «* Here;
S ; L;fii # ,f*;:%k w:’?f':; ch >‘h5‘;i?‘ “{ééu *! g ?f Ydu Bé ‘t;w ]

o & 4 & 7 |Unchécked

24 | Determine what specifically will constitute project success.

25 | Finalize the project charter.

26 | Obtain formal approval of the project charter.

27 | Create a stakeholder management strategy.

The following are some points from the previous list that could use further clarification.

Progressive Elaboration You may notice that many of the items in the previous list (i.e.,
estimates, product scope, etc.) are begun in the initiating process group and iterated or refined later
into plans that can be used to manage the project. Although the project management plan is finalized
in planning, items such as the detailed estimate, project scope, and product scope may be clarified over
time as the work is being done during the executing and monitoring and controlling processes. The
process of continually refining estimates and scope is called progressive elaboration.

Project Manager Assigned You should notice in the previous list that the project manager is
assigned early in the process. This means the project manager is involved in project initiating. Is this
true in your real world? For the exam, assume you are involved this early in the project, and make sure
you understand what is going on during initiating.

Business Case In the real world, do you know why your project was started? Does it matter? As
described in the earlier discussion of Rita’s Process Chart, the project manager needs to keep in mind
throughout the project the reason the project was started. It will influence how the project is planned,
what changes are allowed, and the definition of the project scope. Projects are initiated for many
reasons. You need to know the reasons. (See the Develop Project Charter discussion in the Integration
Management chapter for more about the importance of the business case on a project.)

High-Level Planning Is Done During Project Initiating The other important thing to notice
in the previous exercise is that high-level planning is done during project initiating. Such planning may
include creating a high-level WBS, performing order of magnitude estimating, and doing high-level
risk identification. You use this information to determine whether the product of the project can be
delivered by the end date and within the budget the organization has requested. In other words, you
need to assess whether the project has a chance of being successful before the organization commits
money and resources to the project. This high-level planning effort is part of creating the project
charter, which then documents measurable project objectives, milestone schedules, and an initial
budget for the project.

The following diagram shows reasons project initiating is begun.
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Business need

Begin a new phase
of the project

Project has so many
problems that you
reevaluate the
business need

Plapning ProcessGrowp_________

How much better would your last project be if you could magically do it over again? This is the power of
planning, because it entails walking through the project and getting it organized before actually doing
the work. Project planning presents a huge opportunity to save resources, time, and money.

In project planning, the project manager and the team perform a detailed analysis of whether the
objectives in the project charter can be achieved. They also decide how the project will be accomplished,
addressing all appropriate project management processes and knowledge areas. This means determining
what processes in the PMBOK® Guide are appropriate for the needs of the project, to avoid wasting
resources on activities that are not relevant to the particular project.

Exercise What are the specific ACTIONS required to complete projéct planning?
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Answer. Ifyouare thmkmg only in terms of the PMBOK" Guide, you ‘may have

»

YY YV VYYYYVYYYYYYYVYYVYY

~. come up with the following:

Develop Project Management Plan (Integratlon Management chapter)

~Collect Requlrements (Scope Management chapter)

Define Scope (Scope Management chapter)
Create WBS (Scope Management chapter)
Define Activities (Time Management chapter)

-~ Sequence Activities (Time Management chapter)

Estimate Activity Resources (Time Management chapter)
Estimate Activity Durations (Trme Management chapter)
Develop Schedule (Time Management chapter)

Estimate Costs (Cost: Management chapter) *

Determine Budget (Cost Management chapter)

Plan Quality (Quality Management chapter)

Develop Human Resource Plan (Human ‘Resource Management chapter) -
Plan Communications (Communications Management chapter)
Plan Risk Management (Risk-Management chapter)

Identify Risks (Risk Management chapter)

Perform Qualitative Risk Analysis (Risk Management chapter) -
Perform Quantitative Risk Analysis (Risk Management chapter)
Plan Risk Responses (Risk Management chapter) ‘

Plan Procurements (Procurement Management chapter)

Again, 31mply knowing the names of processes wrll not be enough to: help you pass
the exam. You need to have a more detailed understanding of what really should

be done (actions) during project planning, and you need to ﬁnd out if. there areany
actions you do not know or have never done D

As you check your answers agamst the followmg hst note which' items-you do in the
real world. Make sure you understand that the followrng actjons are done during
project planning. ~
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k. NOTE: Do not fall into the trap of losing focus when you are working through these long
lists. This list is intended to contain a lot of information to save you the time of reading
pages and pages of boring text. Spend about 15 minutes thinldng through the list.

TRGTONS v Projoct Pl
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| Unchecked -

the management efforts

for scope, schedule, cost, quality, human resources,
communications, risk, procurement, requirements, changes,
configuration, and process improvement, and put that
information into the beginnings of management plans.

Refine the high-level requirements from project initiating so
they are more specific and detailed, and look for additional
requirements.

Expand on the assumptions identified in project initiating,
looking for new assumptions and documenting the details of
the assumptions.

Refine the high-level constraints (i.e., resources, schedule,
cost, etc.) from project initiating so they are more specific and
detailed.

Create a description of the project deliverables and the
work required to complete those deliverables (project scope
statement).

Use the project scope statement to gain approval of the “final”
scope from the stakeholders before further planning is done.

Assess what may need to be purchased on the project
(e.g., identify any pieces of work that may be outside the
organization’s abilities to complete, assess whether new
equipment or technology would be needed to perform the
project work, etc.).

Determine who will be on the project team.

Break down the work into smaller, more manageable pieces
(WBS).

10

Create descriptions of each work package in a WBS dictionary
so that the work can be understood by those assigned, with
little gold plating.

11

Break down the work packages from the WBS into lists of
activities.

12

Sequence activities, and determine predecessors and
SUCCEsSOrs.

13

Estimate resource requirements (e.g., staff, facilities,
equipment, etc.).

14

Meet with managers to gain resource commitments.

15

Decide what level of accuracy is needed for estimates.
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| ACTIONS Invalved in Project Planning. -~~~
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16

Have those working on the activities estimate time and cost.

17

Determine how long the project will take without
compressing the schedule.

18

Develop a preliminary schedule, ignoring the schedule
constraint contained in the project charter, and reconcile
the two to come up with a final schedule for the project
management plan.

19

Develop a preliminary budget, ignoring the budget constraint
contained in the project charter, and reconcile the two to
come up with the final budget for the project management
plan.

20

Determine quality practices and standards, and determine
which metrics will be used to measure quality performance.

21

Determine what processes should be followed on the project
to reduce the need to supervise work, and to improve quality
and make use of standards.

22

Determine how you will improve the processes in use on the
project.

23

Create a recognition and reward system.

24

Clearly determine all roles and responsibilities so the team
members and stakeholders know what their roles are on the
project and what work they will need to do.

25

Determine what information you will need from other
projects and what information you can send to other projects.

26

Plan what will be communicated on the project, to whom, by
whom, when, and how.

27

Complete detailed risk identification, qualitative and
quantitative risk analysis, and risk response planning,

28

Iterations—go back, updating project documents as necessary,
in order to work toward a project management plan that is
bought into, approved, realistic, and formal.

29

Prepare procurement documents.

30

Look for potential positive and negative interactions with
other projects that can affect this project.

31

Determine the process that will be used to request, approve,
and manage changes on the project.

32

Finalize the “execute” and “control” aspects of all management
plans.

33

Plan ways to measure project performance, the measurements
to be used, when they will be taken, and how they will be
interpreted.
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34 Determme what meetlngs, reports and other activities you
will use to control the project to the project management
plan.

35 | Develop the final project management plan, project
documents, and performance measurement baseline by
performing schedule network analysis, looking for options,
and confirming that project objectives can be met.

36 | Gain formal approval of the project management plan from
the sponsor, team, and managers of resources.

37 | Hold a kickoff meeting with all the key stakeholders, team,
team members’ managers, and the customer to make sure
everyone is on the same page and to gain buy-in.

The results of the planning effort are a project management plan and project documents (described in
the Integration Management chapter). Project planning is iterative. Each planning process performed
may use the results of the previous processes, and each process may affect or cause changes to the
previous processes. The idea, in the real world, is to attempt to complete each planning process as fully
as possible. Then, after risk identification, qualitative and quantitative risk analysis, and risk response
planning, you go back to finalize all the components of the project management plan and project
documents. This approach to planning saves time and is efficient. Do you understand why iterations
start after risk management? Because it is only after risk management is completed that the final cost
and schedule can be determined. Risk management could also result in changes to the resources, when
they are used, in what sequence activities are performed, and almost all other parts of the project.

Did the last two sentences make sense? If so, you are in excellent shape. If not, we encourage you to
read the Risk Management chapter of this book carefully, and make sure you understand how risk
management affects the entire project.

Notice the references to management plans in the previous table. As described in Chapter 1, management
plans are a PMI-ism. Too often, project managers jump right into whatever they are doing without
thinking about it beforehand. Such actions lead to inefficiencies, rework, mistakes, conflict, needless
overtime, and just plain bad project management. Project managers are supposed to think about things
before they do them. The exam assumes you take a more formal approach to considering “How will I do
this?” before doing the work, and that you document this information in a management plan.

There are many components to management plans, but generally they answer the questions of “How

will I go about planning scope, schedule, cost, etc.?” and “How will I manage and control scope,
schedule, cost, etc., now that I have planned what needs to be done?” The answers to these questions are
determined as part of project planning. For clarity, the previous table groups management plans together
instead of listing each management plan separately. It also accounts for the iterations of the management
plans by separating them into the planning, executing, and control pieces. The individual management
plans are combined into the overall project management plan. (See more about management plans and
the project management plan in the Integration Management chapter.)
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Another important aspect to understand about planning is that the amount of time the team spends in
project planning and the level of detail achieved in the plan should be appropriate to the needs of the
project. If a high-priority project has a tight schedule that does not allow much room for variance, the
project will require more planning than a low-priority project with a fairly flexible schedule.

Some projects cannot be fully planned to a detailed degree prior to starting work on the project. These
projects are often organized by phases (e.g., test phase, install phase, etc.). In such cases, only the first
phase may be fully planned, while the later phases are planned at a higher level until more is known
about the project. Detailed planning for the next phase is then done as the previous phase nears
completion. This approach is called “rolling wave planning™

Who is involved in the planning processes? Everyone! The project manager compiles the project
management plan and project documents with input from stakeholders. The project manager may
also use information gathered from resources like historical records from previous projects, company
policies, magazine articles about projects, and other such sources to plan the project.

Project planning does not just occur when the project is beginning. We also move back into planning to
accommodate changes to the project, as illustrated by the following diagram.

Project initiating is

completed
A [ Project .
Planning ~ | -
Approved changes, b 4 el
including corrective i LRI

and preventive
actions, require
replanning

See the rest of the book for descriptions of each of the individual planning processes, particularly the
Integration Management chapter, which discusses the project manager’s role in creating the project
management plan.

Executing Process Group

The purpose of project executing is to complete work as defined in the project management plan and
to meet the project objectives. In other words, the goal is to achieve the project deliverables within the
project’s planned budget and schedule, and to meet any other objectives established for the project.
This is the “do” step of the process defined at the beginning of this chapter (start, plan, do, check and
act, end). The focus is on managing people, following processes, and distributing information. During
executing, the project manager essentially has a guiding, proactive role, constantly referring back to the
project management plan and project documents.

Let’s think about project planning again for a moment. On your real-world projects, do you create a
project management plan that is realistic and approved? Does your project management plan contain
management plans for each knowledge area, as previously described? Many project managers do not
create such a project management plan. Therefore, they find exam questions in this area to be extremely
difficult and tricky. For the exam, get your mind around the critical difference planning makes and
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Exercise Imagine you are about to begln pro;ect executrng What type of
ACTIONS must be taken?

efore work began (unless the question indicates otherwise) as

AﬂSWGI‘ If you are thmkmg only in PMB OK ® Guzde terms, you may have come up
,wrth the following as part of the executmg process group:
» Direct and Manage Pro;ect Executioni (Integration Management chapter)
T Perform Quahty Assurance (Quahty Management chapter) :
~»Acquire Project Team (Human Resource Management chapter)
N Develop Project Team (Human' Resource Management chapter)
e Manage Project Team (Human Resource Management chapter) -
> Dlstrxbute Information’ (Commumcatrons Management chapter) -
> Manage Stakeholder Expectatlons (Commumcatlons Management chapter)
o Conduct Procurements (Procurement Management chapter)

Agam, you fieed to know more than the names of processes Letslook at the actlons

involved in executmg a project. As you check your answers against the following table, -
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note which items you do in the real world, which items were not on your list, and if
there are items you wrote that are not included here.

NOTE: This is another long list. Keep focused, and spend 15 minutes thinking through
these actions. The list intentionally jumps around.

3

ACTIONS Involved in Project Executing -~ |

Set and manage the expectations of all stakeholders
throughout the project, and ensure everyone has a common
understanding of the work.

Implement the original project management plan or the
project management plan that was revised as a result of
control activities.

Complete work packages.

Collect and document lessons learned.

Establish and manage communication channels.

N W

Evaluate how effectively the team members function as a
team.

Implement approved changes, including corrective actions,
preventive actions, and defect repair.

Perform quality assurance to ensure the defined practices and
procedures are being followed on the project.

Produce project reports.

10

Hold team-building activities.

11

Follow ground rules at team meetings.

12

Obtain needed training for team members.

13

Distribute information about the project.

14

Remove roadblocks.

15

Achijeve work results that meet requirements.

16

Meet with managers to reconfirm resource commitments.

17

Keep managers apprised of when their resources will be
needed on the project.

18

Commit and release project resources in accordance with the
project management plan.

19

Guide, assist, communicate, lead, negotiate, help, and coach.

20

Utilize your technical knowledge.

21

Hold meetings to identify or address issues, assess risks, and
keep the project work moving forward.

22

Send and receive information.

23

Focus on preventing problems rather than just dealing with
them as they arise.
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TACTIONS Involved in Project Executing -

<
*

| Place v Here

if You Do lt,
Study Areas |
Unchecked.

24

Make sure all team members have the skills, information, and
equipment needed to complete their work.

25

Focus on looking for exceptions to the approved project
management plan in team members’ performance, rather than
checking up on every person’s work or babysitting.

26

Recommend changes to be evaluated in the Perform
Integrated Change Control process.

27

Follow organizational policies, processes, and procedures.

28

Increase the effectiveness of processes.

29

Create recommendations for the performing organization that
increase its effectiveness.

30

Ensure continued agreement from the stakeholders to the
project management plan.

31

Keep everyone focused on completing the project to the
project charter and project management plan.

32

Keep the project’s business case in focus while managing the
project, especially when problems occur.

33

Solve problems.

34

Stop during the project to see where changes are coming from
and what you can do to eliminate the root cause of the need
for change.

35

Implement the recognition and reward system created during
the planning processes.

36

Determine team members who could not be named during
the planning processes.

37

Implement approved process improvements.

38

Use an issue log to record project issues and details about their
resolution, including who is responsible for resolving each
issue and the expected timeline.

39

Obtain seller responses to procurement documents.

40

Review bids and quotes, and select sellers.

41

Expend and manage project funds.

42

Facilitate conflict resolution using conflict resolution
techniques.

43

Measure individual team member performance.
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Did your list contain items that were not in the previous table? If so, make sure those items actually
should be part of executing a properly managed project. Did you include such things as getting the
team to cooperate, discovering added scope, or coordinating unplanned overtime work? Although these
things could (and often do) occur on a project, they are caused by a lack of proper project management.
Therefore, do not expect to see them on the exam.

How about dealing with problems? Notice that “Solve problems” is only one of 43 items on the list
of actions to be done during project executing. As a project manager, you should be spending time
preventing problems so you do not have to spend much time dealing with them. The exam assumes
problems do not occur very often, nor should they have a major impact on the project. Again, for the
€xam, assume proper project management was done unless the questions say otherwise!

Did you list meetings? Meetings are part of executing a project, but many people do not realize that
proper planning can decrease the number of meetings they need, making meetings only a minor
activity. If you were thinking about “go around the room and report what you have done” types of
meetings, realize that status can be collected through other means. The occasions when the team gets
together are too important to just collect status. How about reviewing risks and upcoming contingency
plans during meetings, instead of discussing status? Status meetings can cause you to lose buy-in from
your team if they feel you are wasting their time.

LUK Make sure you have identified what you do “wrong” on your real-world projects before you take
TRADE. the exam!

Keep the words “work to the project management plan,” “be proactive” “manage,” and “guide” in mind as
a way to summarize executing activities while you take the exam, to make sure you have your PMI hat on.

The processes of project management are not always performed in the same sequence. Executing means
executing the latest revision of the project management plan. In other words, you are always executing
to the project management plan, but the plan might change over time. The following diagram illustrates
when you enter project executing.

Project planning

is completed \ T
/v b

) ,,,;Pro}ectf
Executing,

Integrated change
control results in a
changed project

management plan

o

Monitoring and Controlling Process Group

Monitoring and controlling means measuring the performance of the project to the project
management plan and approving change requests, including recommended corrective and preventive
actions and defect repair. Project monitoring and controlling is among the worst scoring process
groups on the exam for test takers. One reason for this is that you are expected to know how to control
a project that has been properly planned and managed, when many people do not do this in their real
world. Project managers who spend most of their time asking for percent complete, being unsure if
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the project will meet its performance measurement baseline, and thinking that an unrealistic schedule
should simply be blamed on management typically have a great deal of trouble on the exam.

The following exercise should help you get your mind around what a project manager should do to
monitor and control a project. Again, we encourage you to work through this exercise; do NOT jump right
to the answers. Find the gaps in your knowledge and experience, and fill those gaps, rather than relying on
memorization for the exam. As a result, you will pass the exam—and be a better project manager!

Exercise What

. -EXercise N eci‘k";rééx‘;a‘s é;ft,Qf‘projéﬁt“mofylitoriﬁgi
“and controlling? e R TG
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Answer 1 you are thinking only in PMBOK® Guide terms, you might have come
up with the following;
> Monitor and Control Project Work (Integration Management chapter)
> Perform Integrated Change Control (Integration Management chapter)
» Verify Scope (Scope Management chapter)
» Control Scope (Scope Management chapter)
» Control Schedule (Time Management chapter)
» Control Costs (Cost Management chapter)
» Perform Quality Control (Quality Management chapter)
» Report Performance (Communications Management chapter)
» Monitor and Control Risks (Risk Management chapter)

» Administer Procurements (Procurement Management chapter)

The previously listed processes are described in the chapters of this book as
referenced. Now let’s look at what actions should be done in monitoring and
controlling a project. Review the list below, and identify any you do not know or have
never done. Also notice if you included items that are not listed here. Are you sure
those items are part of monitoring and controlling?

NOTE: Because this is one of the worst scoring process groups on the exam, you

should spend considerable time here. Do not lose focus as you read. Take a break
in the middle of the list if you need to, and remember the list intentionally jumps
around.

Controlling-

ACTIONS Involved in Project Monitoring and -

| Place v Here

~ |ifYouDolt;
| Study Areas
Unchecked

Measure project performance according to the planned
measures in the management plans.

Measure against the performance measurement baseline.

Determine variances.

Exercise judgment to determine what variances are important
and if they warrant recommending a change or corrective
action.

Recommend changes, including defect repair and preventive
and corrective actions. Do not just wait for others to
recommend them.

Obtain a decision in integrated change control about whether
changes should be approved or rejected.

Manage configuration to ensure everyone knows which
version of the project or product documentation is the latest
version.

Control scope, schedule, and cost to their baselines.

Perform procurement inspections.

10

Refine control limits as needed.

11

Identify the root causes of problems.

74
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12 | Obtain formal acceptance of interim deliverables from the
customer.
13 | Identify the need for replanning.

14 | Make updates to the project management plan and project
documents to reflect changes to the project.

15 | Manage the time and cost reserves.

16 | Recalculate how much the project will cost and how long it
will take, and create forecasts.

17 | Obtain additional funding if needed.

18 | Hold periodic inspections.

19 | Make decisions to accept or reject work.

20 | Evaluate the effectiveness of implemented corrective actions.

21 | Reassess the effectiveness of project control systems.

22 | Spend time trying to improve quality.

23 | Get information from stakeholders to determine if project
controls need to be updated.

24 | Identify and analyze trends.

25 | Evaluate the effectiveness of risk responses in a risk audit.

26 | Look for newly arising risks.

27 | Reanalyze existing risks.

28 | Use milestones as a project control tool.

29 | Observe.

30 | Report on performance to all stakeholders and solicit their
feedback to ensure the project still meets the business need.

31 | Use variance reports to help correct small problems before
they become serious.

32 | Calculate estimate to complete.

33 | Use and interpret earned value calculations.

34 | Use quality control tools—inspection, Pareto charts, cause
and effect diagrams, etc.

35 | Authorize work on work packages using a work authorization
system.

36 | Control changes.

37 | Ensure that only approved changes are implemented.
38 | Work with the change control board.

39 | Evaluate customer satisfaction.

40 | Administer procurements.
41 | Validate defect repair.
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- | ACTIONS Involved in Pro;ez:t Mamtormg and o Piac:e v Here
Controlimg x C S LifYou Dot
S A ,fstudyAreas ‘
o HUnchecked

42 | Stop durmg the pro;ect to see where changes are commg from
and what you can do to eliminate the root cause of the need
for change.

43 | Consider the project’s business case when analyzing change
requests.

For the exam, assume:

» You have a project management plan that is realistic and complete.

» You have plans already in place for how and when you will measure time, cost, and scope
performance against the performance measurement baseline.

» You are accountable for meeting the performance measurement baseline.

> You also measure against the metrics you have determined for the project and included in the
project management plan to see how the project is performing.

» You take action to correct any variances that warrant action.

> Any deviations from the plan should be made up, rather than requesting a change to the project
to accommodate them. Submitting a change request should be the very last resort and only used if
there is no other way to make up the deviation.

The exam assumes a project manager spends time and focused effort controlling scope, time,
communications, risks, etc. Do you do this? These concepts overlap and repeat themselves throughout
the knowledge areas. Since people score so poorly in this process group, we have included the following
information about many of the control processes to provide a better overall understanding of project
monitoring and controlling. These control processes are only briefly discussed in the other chapters of
this book, so read the following carefully to get a better sense of what control is.

Control Scope
» Follow the change management plan
Measure performance against the performance measurement baseline
Control actual changes
Control the impacts of scope changes
Analyze variances
Request changes
Adjust the scope baseline and requirements documentation
Document lessons learned

vyvyvVvYyVvVVYvYyYVvYy

Control Schedule
» Follow the change management plan
Measure schedule performance against the performance measurement baseline
Control actual changes
Control the impacts of schedule changes
Request changes
Analyze variances
Document lessons learned
Update the project management plan and project documents

vyvyvYyYvYVvVvYYVvyYyYy
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Manage the time reserve
Use earned value analysis

Control Costs

Follow the change management plan

Measure cost performance against the performance measurement baseline
Control actual changes

Control the impacts of cost changes

Request changes

Analyze variances

Document lessons learned

Update the project management plan and project documents
Recalculate the estimate at completion

Obtain additional funding when needed

Manage the budget reserve

Use earned value analysis

Perform Quality Control

Hold periodic inspections

Ensure the deliverables are meeting the standards
Request changes or improvements to work and processes
Make decisions to accept or reject work

Evaluate the effectiveness of implemented changes
Reassess the effectiveness of project control systems

Report Performance

Hold performance reviews
Identify and analyze trends and variances
Report project performance based on variance or trend analysis and earned value analysis

Issue change requests

Monitor and Control Risks

Create and implement workarounds

Implement contingency and fallback plans

Evaluate the effectiveness of risk response plans
Work in accordance with the risk management plan
Update lists of risks and risk response plans

Use risk management procedures

Issue change requests

Administer Procurements

>
»

YyvyYyVvVYyy

Monitor to make sure both parties to the contract meet contractual obligations
Protect your legal rights

Authorize work

Report performance

Inspect and verify the product

Manage changes

The buyer makes payments
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The process of project management does not always go from initiating to planning to executing to
monitoring and controlling to closing. The following diagram illustrates when you might enter project
monitoring and controlling. It also shows that you might go from monitoring and controlling to any of

the other process groups (i.e., initiating, planning, executing, or closing), depending on the needs of the
project.

Requested changes,
including Project initiating to
recommended review the project

corrective and charter
preventive actions
and defect repair,

from all sources

Project planning to
replan parts of the
project

e e‘:i o
Work performance ) ?t?j S
information N Montmrigg

. and Gontrolling ..
e N “§ ] Project executing to

. 4 ,~ i repair defects and
implement approved
corrective or

Deliverables preventive actions

A

Project closing if the
project is completed
or terminated

Closing_Process_Group

You have completed all the product scope. Is the project finished? No, work remains to be done. Project
closing is where the project is finished. This is one of the most ignored parts of the project management
process. If you take time now to understand the concepts that we discuss in this section, the 14 scored
questions about closing on the exam should be easy.

Remember that a project is not complete when the final product scope is done; it is completed only when
closure is completed. This effort will include administrative activities such as collecting and finalizing all
the paperwork needed to complete the project, and technical work to verify that the final product of the
project is acceptable. It will also include any work needed to transfer the completed project to those who
will use it and to solicit feedback from the customer about the product and the project.

In many real-world situations, projects never seem to officially finish. Sometimes the project manager
just goes on to do other things; sometimes work on the project just stops; sometimes the project priority
decreases. There are no official titles for the ways projects can end, but they should all be completed
using the closing processes.

In any situation, ignoring the closing processes is a real mistake, as the work to be done during closure
is extremely important to the performing organization and to the customer. The exam asks questions in
this area to see if you know what those valuable activities are and when a project is really done. Try this!
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Exercise What are the specific ACTIONS required to complete project closing?

AnSwer The PMBOK® Guide lists the following processes:
» Close Project or Phase (Integration Management chapter)
» Close Procurements (Procurement Management chapter)

Now review the list of closing actions in the following table and identify any that you
do not know or have never done. Look for gaps in your knowledge.

-~ [ Prace  Here
| Study Areas:
© . * {Unchecked -

1 | Confirm that all the requirements in the project have been
met.

2 | Verify and document that the project, or project phase,
meets completion or exit criteria set in place during project
planning.

3 | Obtain formal (legal) sign-off and final acceptance of the
product of the project from the customer.

4 | If the project was terminated before completion, document
the reasons for termination and the status of the project.

Make final payments, and complete cost records.

Gather final lessons learned.

Update project records.

Ensure all the project management processes are complete.

K=l le TN BN I e NN 9

Update corporate processes, procedures, and templates based
on lessons learned.

10 | Add new skills acquired to team members’ human resource
records.
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| ACTIONS Involved.in Project Closing - ~- -~~~ _ [Place  Here
Sl e D e T i You Do it
el e e T T study Aréas ¢
el e Tt s T T Unchecked -

11 | Complete procurement closure and project (or phase) closure.

12 | Analyze and document the success and effectiveness of the
project.

13 | Create and distribute a final report of project (or phase)
performance.

14 | Index and archive project records.

15 | Evaluate customer satisfaction regarding the project and the
deliverables.

16 | Hand off the completed project deliverables to the assigned
stakeholders (e.g., the customer, operations and maintenance,
etc.).

17 | Celebrate!

Does this list of actions make sense? Take a moment to go back and look again at the previous table,
and make sure you envision how each item is done in the real world. Read this and the lists for the
other process groups well to help you on the exam and to provide a solid understanding of the project
management process as you read the rest of this book.

There is a very valuable action listed in the previous table that many people miss. Some project
managers consider the end celebration and the final project performance report to be unimportant
parts of the project. But there is a reason these points are tested on the exam. Having some form of
celebration and a final report that shows, beyond a shadow of a doubt, the project’s success sends a
strong message to all stakeholders that your team finished the project. Isn'’t that a good thing? Would
you sign your name to the last few projects you completed? If not, why not? What about having a party
where the entire team autographs the project?

Confirming that all the requirements have been met is another item on the previous list that seems
unimportant to some project managers. Most studies show that many requirements are not met on
projects, especially on projects with numerous pages of requirements. This confirmation needs to happen.

What about handing off the completed project deliverables to operations and maintenance? Did you
realize there is work to be done as part of the project to complete such a transfer? The work could
include meetings to explain the project nuances, training, and other activities as needed.

We noted in the first chapter of this book that historical records are a PMI-ism. Make sure you
understand the value of these records for the exam and the project manager’s and team’s responsibility
for creating them. Historical information is collected throughout the project, but it is during project
closing that the final versions of the lessons learned are compiled and made available to other projects
and the project management office. In addition, project closing involves a concerted effort to index all
files, letters, correspondence, and other records of the project into an organized archive that is stored for
use on future projects.
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Now let’s think about formal sign-off and formal acceptance. These are important because they indicate
the customer considers the project completed and accepts the whole project. Formal sign-offin a
procurement situation constitutes legal acceptance. Without that acceptance, you cannot be sure the
project was finished. Imagine the team never gains formal acceptance on a project for an external
customer, but moves on to other projects. Then the customer calls for additional scope to be added to
the project. How difficult would it be to regroup the team to perform the new work? Gaining formal
acceptance helps ensure this is not necessary.

In addition to obtaining formal acceptance, another important part of project closing is measuring
customer satisfaction. Have you ever had a customer accept your work although they were not happy
with the project? This is a common occurrence. Smart project managers will solicit feedback from
the customer about both the project and the product and evaluate the customer’s satisfaction level
during project closing. Just like lessons learned, measuring customer satisfaction should be ongoing
throughout the project, but it MUST occur during project closing.

Once the administrative pieces of project closure are completed and formal sign-off that the product
of the project is acceptable is received from the customer, other stakeholders, and/or the sponsor, the
project is closed. At that point, the project manager can release any resources who had been helping to
close the project or project phase.

The following diagram illustrates when we might enter project closing.

Project phase
is complete

Project is
complete

Project is
terminated

Jii% s The Project Management Scramble Game  The following exercise is an extension of
b Rita’s Process Game and should help you see how well you understood what you have read. This
exercise will look at more specific actions, rather than the generalized ones stated in Rita’s
Process Chart. For each item listed in the following table, simply determine if it is done in initiating,
planning, executing, monitoring and controlling, or closing.

o "y % »5 - ﬁ?&ng Whji’ch ::
‘< f . . Process Grolp
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1 | Use the project scope statement to gain approval of the “ﬁnéf’ écope from
stakeholders before further planning is done.

2 | Determine high-level requirements, constraints, assumptions, and risks.

Measure against the performance measurement baseline.
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4 | Implement approved changes, including corrective actions, preventive actions,
and defect repair.
Reanalyze existing risks.
6 | Use the high-level planning and estimating data to determine whether the
product can be achieved within the given constraints.
7 | Verify and document that the project, or project phase, meets completion or
exit criteria set in place during project planning.
Hold team-building activities.
Evaluate the effectiveness of risk responses in a risk audit.

10 | Determine how you will plan the management efforts for scope, schedule, cost,
quality, human resources, communications, risk, procurement, requirements,
changes, configuration, and process improvement, and put that information
into the beginnings of management plans.

11 | Obtain formal (legal) sign-off and final acceptance of the product of the
project from the customer.

12 | Increase the effectiveness of processes.

13 | Recalculate how much the project will cost and how long it will take, and
create forecasts.

14 | Plan what will be communicated on the project, to whom, by whom, when,
and how.

15 | Spend time trying to improve quality.

16 | Make sure the business case and the analysis supporting the need for the
project are documented and understood.

17 | Evaluate how effectively the team members function as a team.

18 | Determine how you will improve the processes in use on the project.

19 | Determine measurable project and product objectives.

20 | Manage the time and cost reserves.

21 | Focus on looking for exceptions to the approved project management plan in
team members’ performance, rather than checking up on every person’s work
or babysitting.

22 | Develop the final project management plan, project documents, and
performance measurement baseline by performing schedule network analysis,
looking for options, and confirming that project objectives can be met.

23 | Gather final lessons learned.

24 | Keep everyone focused on completing the project to the charter and project
management plan.

25 | Calculate estimate to complete.

26 | Understand how the project supports the organization’s strategic objectives.

27 | Implement approved process improvements.

28 | Identify stakeholders, their influences, and their risk tolerances.
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29

Determine variances.

30

Add new skills acquired to team members’ human resource records.

31

Meet with managers to gain resource commitments.

32

Use and interpret earned value calculations.

33

Ensure the product scope is as final as practical.

34

Create and distribute a final report of project (or phase) performance.

35

Recommend changes to be evaluated in the Perform Integrated Change
Control process.

36

Finalize the “execute” and “control” aspects of all management plans.

37

Index and archive project records.

38

Keep managers apprised of when their resources will be needed on the project.

39

Evaluate customer satisfaction regarding the project and the deliverables.

40

Determine who will be on the project team.

41

Create recommendations for the performing organization that increase its
effectiveness.

42

Perform procurement inspections.

43

Turn high-level stakeholder needs, wants, and expectations into requirements.

44

Look for newly arising risks.

45

Determine what processes should be followed on the project to reduce the
need to supervise work and to improve quality and make use of standards.

46

Obtain formal acceptance of interim deliverables from the customer.

47

Identify the need for replanning.

48

Determine what specifically will constitute project success.

49

Measure individual team member performance.

50

Obtain a decision in integrated change control about whether changes should
be approved or rejected.

51

Perform quality assurance to ensure the defined practices and procedures are
being followed on the project.

52

Evaluate the effectiveness of implemented corrective actions.

53

Plan ways to measure project performance, the measurements to be used,
when they will be taken, and how they will be interpreted.

54

Reevaluate the project’s business case when a severe problem occurs.

55

Determine the process that will be used to request, approve, and manage
changes on the project.
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1 | Use the project scope statement to gain approval of the “final” scope from Planning
stakeholders before further planning is done.
2 | Determine high-level requirements, constraints, assumptions, and risks. Initiating
Measure against the performance measurement baseline. Monitoring and
controlling
4 | Implement approved changes, including corrective actions, preventive actions, | Executing
and defect repair.
5 | Reanalyze existing risks. Monitoring and
controlling
6 | Use the high-level planning and estimating data to determine whether the Initiating
product can be achieved within the given constraints.
7 | Verify and document that the project, or project phase, meets completion or | Closing
exit criteria set in place during project planning.
Hold team-building activities. Executing
Evaluate the effectiveness of risk responses in a risk audit. Monitoring and
controlling
10 | Determine how you will plan the management efforts for scope, schedule, cost, | Planning
quality, human resources, communications, risk, procurement, requirements,
changes, configuration, and process improvement, and put that information
into the beginnings of management plans.
11 | Obtain formal (legal) sign-off and final acceptance of the product of the Closing
project from the customer.
12 | Increase the effectiveness of processes. Executing
13 | Recalculate how much the project will cost and how long it will take, and Monitoring and
create forecasts. controlling
14 | Plan what will be communicated on the project, to whom, by whom, when, Planning
and how.
15 | Spend time trying to improve quality. Monitoring and
controlling
16 | Make sure the business case and the analysis supporting the need for the Initiating
project are documented and understood.
17 | Evaluate how effectively the team members function as a team. Executing
18 | Determine how you will improve the processes in use on the project. Planning
19 | Determine measurable project and product objectives. Initiating
20 | Manage the time and cost reserves. Monitoring and
controlling
21 | Focus on looking for exceptions to the approved project management plan in | Executing
team members’ performance, rather than checking up on every person’s work
or babysitting.
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22 | Develop the final project management plan, project documents, and Planning
performance measurement baseline by performing schedule network analysis,
looking for options, and confirming that project objectives can be met.
23 | Gather final lessons learned. Closing
24 | Keep everyone focused on completing the project to the charter and project Executing
management plan.
25 | Calculate estimate to complete. Monitoring and
controlling
26 | Understand how the project supports the organization’s strategic objectives. Initiating
27 | Implement approved process improvements. Executing
28 | Identify stakeholders, their influences, and their risk tolerances. Initiating
29 | Determine variances. Monitoring and
controlling
30 | Add new skills acquired to team members” human resource records. Closing
31 | Meet with managers to gain resource commitments. Planning
32 | Use and interpret earned value calculations. Monitoring and
controlling
33 | Ensure the product scope is as final as practical. Initiating
34 | Create and distribute a final report of project (or phase) performance. Closing
35 | Recommend changes to be evaluated in the Perform Integrated Change Executing,
Control process. Monitoring and
controlling
36 | Finalize the “execute” and “control” aspects of all management plans. Planning
37 | Index and archive project records. Closing
38 | Keep managers apprised of when their resources will be needed on the project. | Executing
39 | Evaluate customer satisfaction regarding the project and the deliverables. Closing
40 | Determine who will be on the project team. Planning
41 | Create recommendations for the performing organization that increase its Executing
effectiveness.
42 | Perform procurement inspections. Monitoring and
controlling
43 | Turn high-level stakeholder needs, wants, and expectations into requirements. | Initiating
44 | Look for newly arising risks. Monitoring and
controlling
45 | Determine what processes should be followed on the project to reduce the Planning
need to supervise work and to improve quality and make use of standards.
46 | Obtain formal acceptance of interim deliverables from the customer. Monitoring and
controlling
47 | Identify the need for replanning. Monitoring and
controlling
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48 | Determine what specifically will constitute project success. Initiating
49 | Measure individual team member performance. Executing

50 | Obtain a decision in integrated change control about whether changes should | Monitoring and
be approved or rejected. controlling

51 | Perform quality assurance to ensure the defined practices and procedures are | Executing
being followed on the project.

52 | Evaluate the effectiveness of implemented corrective actions. Monitoring and
controlling
53 | Plan ways to measure project performance, the measurements to be used, Planning

when they will be taken, and how they will be interpreted.

54 | Keep the project’s business case in focus while managing the project, especially | Executing
when problems occur.

55 | Determine the process that will be used to request, approve, and manage Planning
changes on the project.

Inputs and Outputs Why worry about inputs and outputs? Here is a trick to help you gain
confidence in your understanding of the project management processes.

IGINE] An input means:
?HHE“ » “What do I need before I can..”

M An output means:
?»EEB‘E, » “What will [ have when I am done with..”

» Or, “What am I trying to achieve when I am doing. . ”

Inputs and outputs are logical. If you really know project management, they should not require
memorization. So what is an input to 2 WBS? If you cannot answer right now, you may need more basic
training before preparing for the exam. Make sure you read the Create WBS discussion carefully in the
Scope Management chapter and pay attention throughout this book to when and how the WBS is used.

Do not expect all the inputs tested on the exam to be clearly listed in the PMBOK® Guide. For example,
you know you need the project team (or at least an initial version of the project team) to create a work
breakdown structure, yet the team is not specifically listed as an input to creating the work breakdown
structure in the PMBOK® Guide. The remaining chapters of this book will help you understand the
processes of project management and the inputs and outputs so you can see the logic behind them.
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Practice Exam_____________

1. In which project management process group is the detailed project budget created?
A. Initiating
B. Before the project management process
C. Planning
D. Executing

2. The project charter is created in which project management process group?
A. Executing
B. Planning
C. Closing
D. Initiating

3. The project team has just completed the initial project schedule and budget. The NEXT thing to
do is to:
A. Identify risks.
B. Begin iterations.
C. Determine communications requirements.
D. Create a bar (Gantt) chart.

4. A detailed project schedule can be created only after creating the:
A. Project budget.
B. Work breakdown structure,
C. Project management plan.
D. Detailed risk assessment.

5. The person who should be in control of the project during project planning is the:
A. Project manager.
B. Team member.
C. Functional manager.
D. Sponsor.

6. Which of the following is NOT an input to the initiating process group?
A. Company processes
B. Company culture
C. Historical WBSs
D. Project scope statement

7. The project sponsor has just signed the project charter. What is the NEXT thing to do?
A. Begin to complete work packages.
B. Verify scope.
C. Start integrated change control.
D. Start to create management plans.

8. The high-level project schedule constraints have just been determined. What project management

process group are you in?

A. Initiating

B. Planning

C. Executing

D. Monitoring and controlling
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9. The WBS and WBS dictionary are completed. The project team has begun working on identifying
risks. The sponsor contacts the project manager, requesting that the responsibility assignment

matrix be issued. The project has a budget of US $100,000 and is taking place in three countries

using 14 human resources. There is little risk expected for the project, and the project manager has

managed many projects similar to this one. What is the NEXT thing to do?

A. Understand the experience of the sponsor on similar projects.

B. Create an activity list.

C. Make sure the project scope is defined.

D. Complete risk management and issue the responsibility assignment matrix.

. A project manager does not have much time to spend planning before the mandatory start date
arrives. He therefore wants to move through planning as effectively as possible. Which of the
following would you recommend?

A. Make sure you have a signed project charter and then start the WBS.

B. Create an activity list before creating a network diagram.

C. Document all the known risks before you documient the high-level assumptions.

D. Finalize the quality management plan before you determine quality metrics.

. The BEST time to assign a project manager to a project is during:
A. Executing.

B. Closing.

C. Initiating.

D. Planning.

. A project manager gets a call from a team member notifying him that there is a variance between
the speed of a system on the project and the desired or planned speed. The project manager is
surprised because that performance measurement was not identified in planning. If the project
manager then evaluates whether the variance warrants a response, he is in which part of the
project management process?

A. Initiating

B. Executing

C. Monitoring and controlling

D. Closing

. A team member notifies the project manager that the activities comprising a work package are
no longer appropriate. It would be BEST for the project manager to be in what part of the project
management process?

A. Corrective action

B. Integrated change control

C. Monitoring and controlling

D. Project closing

. During a team meeting, a team member asks about the measurements that will be used on the
project to judge performance. The team member feels that some of the measures related to
activities assigned to him are not valid measurements. The project is BEST considered to be in
what part of the project management process?

A. Closing

B. Monitoring and controlling

C. Executing

D. Initiating
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22.

15.

16.

17.

18.

19.

20.

21.

cwererree Project Mianagement Processes

Which of the following would be the MOST appropriate thing to do during the initiating process
group?

A. Create a detailed description of the project deliverables.

B. Get familiar with the company culture and structure as it relates to the project.

C. Identify the root cause of problems.

D. Ensure all project management processes are complete.

Which of the following is a characteristic of project management processes?
A. Iterative

B. Unique

C. Unnecessary

D. Standardized

Which project management process group generally takes the MOST project time and resources?
A. Planning

B. Design

C. Integration

D. Executing

All of the following must be performed during project initiating EXCEPT:
A. Identify and document business needs.

B. Create a project scope statement.

C. Divide a large project into phases.

D. Accumulate and evaluate historical information.

Closure includes all of the following EXCEPT:

A. Determining performance measures.

B. Turning over the product of the project.

C. Documenting the degree to which each project phase was properly closed after its completion.
D. Updating the company’s organizational process assets.

The first phase of your project has come to an end. What should you ensure is done BEFORE
beginning the next phase?

A. Verify that the resources are available for the next phase.

B. Check the project’s progress compared to its baselines.

C. Confirm that the phase has reached its objectives, and have its deliverables formally accepted.
D. Recommend corrective action to bring the project results in line with project expectations.

During which process group does the team measure and analyze the work being done on the
project?

A. Initiating

B. Executing

C. Monitoring and controlling

D. Closing

Which process groups must be included in every project?

A. Planning, executing, and closing

B. Initiating, planning, and executing

C. Initiating, planning, executing, monitoring and controlling, and closing
D. Planning, executing, and monitoring and controlling
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23. Control Schedule, Report Performance, and Administer Procurements are in which process
group?
A. Initiating
B. Planning
C. Executing
D. Monitoring and controlling

24. Which process group focuses on completing the requirements of the project?
A. Initiating
B. Planning
C. Executing
D. Closing

25. All of the following occur during the planning process group EXCEPT:
A. Develop Project Charter.
B. Create WBS.
C. Estimate Costs.
D. Sequence Activities.
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Answers

1. Answer C
Explanation Notice the use of the word “detailed” Such a budget is created during project

planning.

2. Answer D
Explanation The project charter is needed before planning and execution of the work can begin.

3. Answer C
Explanation Communications requirements and quality standards are needed before risks

(especially risks relating to communications and quality) can be determined. Iterations cannot
begin until the risks are identified, qualified, and quantified and responses are developed.
Through iterations, the WBS and other parts of the project management plan are revised. A bar
chart would have been done during the creation of the schedule, so it cannot be the next thing. Of
the choices listed, determine communications requirements is the best option.

4. Answer B
Explanation In the project management process, the project budget, project management plan,
and detailed risk assessment come after the schedule. The only answer that could be an input is
the work breakdown structure.

5. Answer A
Explanation The project manager should be named early in the project, during project initiating
if possible. It is then his or her responsibility to control the project throughout its life.

6. Answer D
Explanation Notice the question asks which is NOT an input to project initiating. Did you
read it correctly? Companies should have processes in place for hiring resources, reporting,
and managing risks on projects (to name only a few). These are inputs to project initiating, as
are company culture and historical WBSs. The project scope statement is an output of project
planning.

7. Answer D
Explanation To answer this type of question, look for the choice that occurs closest to the process
group you are in. The project charter is created during project initiating. Completing work
packages is done during project executing. Verifying scope and performing integrated change
control are done during project monitoring and controlling. Starting to create management plans
is the best choice, as it is part of project planning,

8. Answer A
Explanation High-level constraints are identified in the project charter, which is created during
project initiating.

9. Answer B
Explanation Look at the order of planning the project that the team has chosen. Although
understanding the experience of the sponsor might sound like a good idea, the sponsor is a
stakeholder and understanding the stakeholders is part of stakeholder analysis. That should have
occurred before the creation of a WBS. In planning the project, the project scope is defined, and
must come before creating a WBS. Completing risk management and issuing the responsibility
assignment matrix cannot be best, as that work does not come next in the process. Other work
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must be done before risk management can effectively be completed. Creating an activity list comes
next after the WBS and WBS dictionary.

10. Answer B
Explanation This question is asking which of the choices is the most effective way to move
through project planning. Starting the WBS immediately after obtaining a project charter
skips the important steps of defining the scope and other activities. High-level assumptions
are determined in project initiating. Quality metrics are determined as part of the quality
management plan, not after it. The activity list is created before the network diagram, so that is
the best option.

11. Answer C
Explanation The project manager should be assigned during project initiating.

12. Answer C
Explanation Even though the measurement was not identified in planning, the project manager
would still have to investigate the variance and determine if it is important. Therefore, the project
manager is in project monitoring and controlling.

13. Answer C
Explanation If you chose another part of the project management process, you probably forgot
that the situation needs to be evaluated by the project manager before recommending a change or
beginning integrated change control.

14. Answer C
Explanation This situation does not describe an actual measurement (a monitoring and
controlling activity) but rather a meeting occurring during project executing.

15. Answer B
Explanation A detailed description of the project deliverables is created during project
planning, as part of creating the project scope statement. Root cause analysis occurs during
project monitoring and controlling, not initiating. Ensuring all project management processes
are complete occurs during project closing. It is important for a project manager to become
familiar with the company culture and structure as it relates to the project as early in the project as
possible. This is the most appropriate choice to do in project initiating.

Explanation As the project life cycle progresses, more information becomes available, allowing
the team to manage the project to a more detailed level.

17. Answer D

\
16. Answer A
Explanation Doing the actual work will generally take the most project time and resources.

18. Answer B
Explanation A project scope statement is created during project planning.

19. Answer A
Explanation Performance measures are determined earlier in the project so they can be used to
measure progress during the project, making determining performance measures the only correct
answer to this question.

20. Answer C
Explanation A phase or project must be formally closed and accepted.
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Answer C
Explanation During project monitoring and controlling, project performance is measured and

needed changes are identified and approved.
Answer C
Explanation All five process groups are addressed in each project. It is the responsibility of the

project manager to determine the level of attention to give to each process group.

Answer D
Explanation All of these processes are parts of project monitoring and controlling.

Answer C
Explanation Project executing is where work is done to produce the product of the project.

Answer A
Explanation Develop Project Charter occurs during project initiating.
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If you were asked, “What is a project manager’s main role?”
what would you say? The answer is to perform integration
management—to pull all the pieces of a project together
into a cohesive whole. This is so much a part of a project
managers job that it is arguably the reason for the project
manager’s existence in an organization and on a project.

Many people who have trouble with this knowledge area
on the exam either do not currently perform integration
management on their projects or they do not think about
integration management from a large-project perspective.
While the work of the project is being done, the team
members are concentrating on completing the work
packages, the project sponsor should be protecting the
project from changes and loss of resources, and the project
manager is responsible for integration—putting all the
pieces of the project together into one cohesive whole
that gets the project done faster, cheaper, and with fewer
resources, while meeting the project objectives.

M Think about integration as balancing all the
95 KSEE processes in the knowledge areas (scope, time, cost,
quality, human resource, communications, risk, and
procurement management) with each other. Project
management processes do not happen independently. In
order to complete a cost estimate, for example, the number
of resources on the project, the scope being estimated, the
risk reserves, etc., should be taken into account. In another
example, adding a new resource to the project may require
cost or schedule changes. In dealing with each situation that
comes up on a project, the project manager is integrating
the processes of project management.

This chapter is about the high-level work a project manager
needs to do. The other knowledge area chapters in this book
explain the detailed work. Read this chapter carefully—
integration management is a difficult area on the exam, and
there may be up to 14 questions on this topic!
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Where are we in the project management process?

requirements

Implement only approved

Divide large projects into
phases

Create project scope changes

statement

| Continuously improve

Measure performance
against other metrics
determined by the project

__NMATNG ][ PLANNING ~ |[  EXECUTING ][ MONTORNG& -|[ CLOSNG "
, [his s the only:progess group | — © OONTROITING = = :
I Select project manager I © witiva set order) oo Execute the work according | [,_7 egmo{u“ﬁ N Confirm work is done to
= = = to the PM pl i
Determine company culture | | petermine how you will o P Take action to control the Zoqciroments
and existing systems do planning—part of all Produce product project 1 Complete procurement closure ]
deliverables (product scope

Collect processes, management plans (e 2] [ re performance Gain final acceptance of the
procedures, and historical Determine detailed I Request changes l against the performance product
information measurement baseline

| Complete financial closure

| Hand off completed product

Solicit feedback from the
customer about the project

Complete final performance
reporting

Understand the business | Assess what to purchase | I — | manager
case Follow processes I -

| Determine team ' Determine variances and
Uncover initial l Perform quality assurance ‘ if they warrant a corrective
requirements, assumptions, | [ Create WBS and WBS . B action or change request
and risks dictionary Perform quality audits ]

I Acquire final team l Influence the factors that

Assess project and product | Create activity list | d cause changes
feasibility within the given l M 1 ]
constraints | Create network diagram | 279g¢ peop™e I Request changes |

Create measurable
objectives

Evaluate team and project

Estimate resource
performance

requirements

Perform integrated change
control

| Develop project charter

—— Hold team-building activities |
I l Estimate time and cost l 0 cam-buliding activities I

Approve or reject changes l

Give recognition and

‘ ‘ Determine critical path

Inform stakeholders of the
results of change requests

] Identify stakeholders \ rewards
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B i I Develop budget J | Facilitate conflict resolution I
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Update the PM plan and
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qualty > | | Release resources as work is

l Manage configuration |
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completed

[ Create forecasts I

Create process improvement
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|
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|
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response planning

Report on project
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Perform risk assessments
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and control” parts of all
management plans
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plan and performance
measurement baseline
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the plan

rHold Kickoff meeting
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l Manage reserves |

l Administer procurements J
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The following should help you understand how each part of integration management fits into the
overall project management process:

The Integration Management Process - - . | Done During® 2« L -2 - 0207 :
Develop Project Charter Initiating process group
Develop Project Management Plan Planning process group
Direct and Manage Project Execution Executing process group
Monitor and Control Project Work Monitoring and controlling process group
Perform Integrated Change Control Monitoring and controlling process group
Close Project or Phase Closing process group

Integration management cannot be understood without a solid understanding of the process of project
management. Therefore, if you have limited project management training or experience, you might
want to do a high-level review of this chapter the first time, read the rest of this book, and then come
back and read this chapter again. It will make more sense the second time. Remember that integration
management is the primary role of the project manager. You must understand integration from a real-
world, large-project perspective.

The following diagram shows the relationship between the knowledge areas and the process groups.
All of the knowledge areas include processes that occur in planning, and most include monitoring and
controlling processes. Integration management is the only knowledge area that has processes occurring in

all process groups, throughout the project management process. The project manager is always integrating.

PROCESS GROUP
Initiating Planning Executing hzl(:)lztzllll:ﬁg& Closing
[ . k Integration
?,’j*:} ;e
& — ?;Wf T
L y ” % o
(&) - e,
= - S
Ll s S ¢
) tel Hmnan R&m&&g )
< ﬁ - s Comm&aingﬂs% S e
Tl ‘Risgt
LT Proviement eyt

'[Process: Develop Project Charter

MMDJ@QLQD@ITETI PAGEZ3____+ Process Group: Initiating

_ Knowledge Area: integration Management

The first part of integration management o e
is coming up with a project charter. The exam could 1nc1ude up to eight questions that reference a
project charter. You should understand what a project charter is, why it is important, and how it is used
throughout the life of the project.
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- Exercise Test yourself! Answer the following question.

‘What Is Included-in a ProjectCharfer? - - - -~ < 7T

Answer Unfortunately, many companies expect project charters to include
information such as a detailed schedule and a full risk analysis. Such information
is not available at this point in the project management process, however. A project
- charter is not a project management plan! Read the rest of this section to learn what is
. included in a project charter and to see examples.

Creating the project charter does involve planning the project at a high level to assess whether it is
feasible within the given constraints, but detailed planning does not happen until after the charter is
signed. In project initiating, you may meet with key stakeholders and define the high-level objectives,
constraints, requirements, scope, risks, and assumptions in an effort to assess the feasibility of the
project. But detailed planning takes time and costs money, and this time and money cannot be spent
until the project is officially authorized by approval of the project charter.

The following is a brief example of what a project charter for a small project may include. It does not
represent the scale of projects you should be thinking about for the exam, but it should help you to
understand the elements of a project charter. You will see a sample charter for a large project later in
this chapter. These charter examples focus on what is done in the real world and what you need to know
for the exam. They go beyond what is listed as part of the project charter in the PMBOK™ Guide.

NOTE: The following project charter example refers to attached documents. These documents are not
shown as part of this example.
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qroject Charter h

Project Title and Description (What is the project?) Customer Satisfaction Fix-It Project

Over the last few months, the quality assurance department has discovered many of our customers’ orders for
our XYZ equipment have taken the customer ten times longer to place through our computer network than our
competitors’ networks. The purpose of this project is to investigate the reasons for the problem and propose a
solution. The solution will be authorized as a subsequent project. Quality Control has detailed records of their
findings that can be used to speed up this project.

Project Manager Assigned and Authority Level (Who is given authority to lead the project, and can he/she determine,
manage, and approve changes to budget, schedule, staffing, etc.?)
Jan Navratil shall be the project manager for this project and have authority to select team members and determine

the final project budget.

Business Case (Why is the project being done? On what financial or other basis can we justify doing this project?
Describe the project purpose and justification.)

This project is being completed in order to prevent a further breakdown of customer satisfaction. We expect that
improved customer satisfaction will increase revenue to the company in the first year by at least $200,000 due

to a decrease in service calls. As a side benefit, we hope the project will generate ideas on improving customer
satisfaction while fixing this problem.

Resources Preassigned (How many or which resources will be provided?)
Steve Peterson and Rich Conniff are already dedicated to the project because of their expertise in computer
networks of this type. Other resources will be determined by the project manager.

Stakeholders (Who will affect or be affected by the project (influence the project), as known to date?)
Stakeholders include Jason Craft representing Quality Control, Jennie Rutter in Customer Service, and Eric Rudolf
in Marketing. These resources are available to assist the project as needed by the project manager.

Stakeholder Requirements As KNOWN (Requirements related to both project and product scope)

Attached to this document are the detailed specifications for the existing system, the requirements the existing
system was designed to meet. It is expected that this project will not change how the system affects the existing
requirements.

The project must include utilizing the data available from Quality Control.

Product Description/Deliverables (What specific product deliverables are wanted, and what will be the end result of the project?)

1. A report that outlines what can be changed, how much each change will cost, and the expected decrease in the
time it takes to place an order resulting from each change. Few words are necessary in the report, but it must
be created electronically and be agreed to by the representatives of Quality Control, Customer Service, and
Marketing, in addition to the project team.

2. Alist of the interactions with our customers necessary to complete the changes.

3. A work breakdown structure, due within two weeks, that outlines what will be involved in the project,
followed one week later by a list of risks in completing the project.

Measurable Project Objectives (How does the project tie into the organization’s strategic goals? What project
objectives support those goals? The objectives need to be measurable and will depend on the defined priority of the
project constraints.)
The objective of this project is to improve customer satisfaction by reducing the time customers spend placing
orders via the computer network to 10 percent of the current time. Scope and customer satisfaction are the top
priorities on this project, closely followed by schedule and then cost.

» Summary milestone schedule: Due no later than September 1, 20XX.

» Summary budget: $50,000.

Project Approval Requirements (What itermns need to be approved for the project, and who will have sign-off? What
designates success?)
Approvals for this project include:

» The sponsors will approve the WBS before planning efforts continue.

» The sponsors will approve the list of risks before planning efforts continue.

Final project approval will be provided by the sponsors.
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High-Level Project Risks (Potential threats and opportunities for the project)

» Because this project analyzes customer satisfaction, the project may help generate ideas to improve customer
satisfaction, resulting in higher levels of customer retention.

» Because we have little experience in this area, implementing an inadequate solution could cause more
frustration and more time delays for customers, resulting in additional lost business.

» Because this problem is greatly troubling to our customers, project delay could result in lost customers,
jeopardizing the likelihood of meeting this year’s sales goals.

» Because assessment of this system is difficult, changes to the system could affect the requirements the system
was designed to meet, resulting in impacts to other business functions.

Project Sponsors Authorizing This Project:

Connor Mulcahy, Executive Vice President Kerry Mulcahy, Vice President

N

Exercise Test yourself! Answer the question below.

___‘*Gznsraﬁmm i3 R

Answer Do not underestimate the value of the project charter! The project charter
is such an important document that a project cannot be started without one: If the
‘project charter is your target for the project and serves as a definition of how success
will be measured, then without a project charter, the project and pro;ect manager
cannot be successful! Know the followmg for the exam: :

The pro;ect manager may create the project charter, but it is issued by the sponsor as part
of project initiating. The: project charter should be broad enough so it does.not NEED to
change as the project progresses. It provrdes, at 2 minimum, the following benefits:

» The project charter formally recognizes (authorizes) the existence of the project,
or establishes the project. This means that a pro;ect does not exist w1thout a
project charter. e

» It gives the project manager authorrty to spend money and comimit corporate
resources to the project. On the exain, this is the most commonly described
benefit or use of the project charter. In most project situations, the project
teamdoes not report to the project manager in the corporate structure. This
reporting structure can lead to cooperatlon and performance issues. The project
charter helps resolve these issues.

» The project charter provrdes the ob]ectrves and hrgh level requrrements for the
pro;ect st

» The project charter identifies the constraints and hrgh -level rlsks for the project.

» The process of creating | the charter uncovers assumptionsabout the project,
which the project manager can later address in the detailed requrrements
gathering, scope definition, and risk: management efforts.

» The project charter links the project to the ongoing work of the organization.
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Any change to the project charter should call into question whether the project should continue.

Can you see that the creation of a project charter is influenced by all the project management
knowledge areas (i.e., scope, time, cost, quality, human resource, communications, risk, and
procurement management)? This is why Develop Project Charter is an integration process.

Large Projects Aswe discussed in earlier chapters, you need to maintain a large-project
perspective when answering questions on the exam. To help you understand this critical concept,
review the following project charter for a large project, and then complete the following exercise.

NOTE: The following charter example refers to attached documents. These documents are not shown as
part of this example.

Project Title and Description (What is the project?)  The First Personal Assistant
Design a prototype and create the manufacturing plan for the first consumer product that can act as a personal
assistant. This product would be worn on the ear, respond to voice commands, and do everything that a human

personal assistant can do.
|

Project Manager Assigned and Authority Level (Who is given authority to lead the project, and can he/she
determine, manage, and approve changes to budget, schedule, staffing, etc.?)

Mary Lofsness shall be the project manager for this project. She may select any team member she sees fit and has
signature authority up to $10,000. Dave Pedersen is assigned as assistant project manager, and Whitney Thulin is
assigned as project administrator.

Business Case (Why is the project being done? On what financial or other basis can we justify doing this project?)
We consider ourselves to be the premier consumer products company in the world, and we want to continue that lead with a
new product that could start a whole new industry. Our analysis shows a potential return on investment for this product to be

175%: 85% of that return will be in the first year and 45% in years two and three.

Resources Preassigned (How many or which resources will be provided?)

The entire research and development department in our Tokyo office consisting of 90 people is assigned to this team.
In addition, the attached list gives the names of 87 dedicated people from 6 countries covering the fields of marketing,
consumer metals, software design, and manufacturing. We will be working with a design firm in the Netherlands we
have used before. We need to find a firm that can manufacture casing parts for the end product. English will be the
project language. Other resources needed must be identified and negotiated for by the project manager.

Stakeholders (Who will affect or be affected by the project (influence the project), as known to date?)
The attached document lists 303 stakeholders who might be impacted by this project. They consist of representatives
from the public, our largest buyers of our consumer products, and company management.

Stakeholder Requirements As KNOWn (Requirements related to both project and product scope)
Attached to this document are the detailed specifications for the personal assistant as gathered by marketing
research and as determined by potential customers of this product. The product should be able to perform Internet
searches; make hotel, flight, and restaurant reservations; take dictation and fax or e-mail the results; and be able to
make phone calls itself using its own voice. It must be small enough to be worn on the ear and respond to voice-
only commands. The scope of this project does not call for typed entry into the system. It will be entirely voice
activated and managed. The technical requirements consisting of acceptable weight ranges, acceptable materials,
and other needs are attached. The applicable regulatory and compliance requirements are also attached. Creating
marketing, advertising, and promotional plans are not part of this project; however, this work is authorized under
a separate project, requiring the project team to provide the needed information. A list of that information and the
schedule for its availability is also attached, but it is expected to change as the project progresses.

_/
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(PI'OdUCt Description/Deliverables (What specific product deliverables are wanted and what will be the end

result of the project?)
L.~ A working prototype that meets the requirements
2. A plan for manufacturing
3. Aplan for transitioning this project to the manufacturing environment

Measurable Project Objectives (How does the project tie into the organization’s strategic goals? What project
objectives support those goals? The objectives need to be measurable and will depend on the defined priority of the
project constraints.)
The objective of this project is to introduce a radically new product into the marketplace, giving our corporation
the eight-month advantage of being the sole vendor in this industry. The product must integrate not only with our
existing products but also those of our competitors so as to pull market share away from them. The marketing plan
must take advantage of our corporate support of the national sports league. Initially our main customer will be
the early adaptor, who is used to some minor issues with products. Time to market will be most important, with
reducing risk a secondary constraint. Cost and scope will be lowest in priority, with quality falling somewhere in
the middle.

» Summary milestone schedule: Due no later than October 6, 20XX

» Summary budget: US $3,450,000

Project Approval Requirements (what items need to be approved for the project, and who will have sign-off?
What designates success?)

Approvals for this project include:
» Recommended materials list
> Prototype options (to be reduced to two approved prototypes)
» Final prototype design
» Manufacturing plan

Final project approval will be provided by the sponsors.

High-Level Project Risks (Potential threats and opportunities for the project)

» Because there may be changes in the international marketplace, the project requirements may change,
potentially resulting in delays, wasted effort, or rework.

» Because the value of the US dollar impacts the return on investment for this project, a greater than 10 percent
change to inflation rates or the value of the US dollar could possibly result in termination of the project prior
to completion.

> Because this is an entirely new and untested product for our company, we may have difficulty achieving
the high standards of quality and reliability in the initial release that our customers have come to expect
of our products, resulting in damage to our company’s reputation and potentially decreasing customer’s
receptiveness to this type of product in the future.

» Because we are in a highly competitive industry, we may have information leaks, resulting in our competitors
learning about the product and potentially losing four to six months of product advantage.

> Because this is a new type of product in the marketplace, a successful product may launch a new industry,
resulting in our company being at the forefront of the industry.

Project Sponsors Authorizing This Project:

Timothy Mulcahy, Executive Vice President Rick Kolb, Vice President
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/ Exercise Make a list of what is diﬁ?erént about managing the lfu:gg ;.)roject’ ‘
described in this charter versus managing the small project described in the earlier - |

charter example.

Answer The following are some possible answers to this question, though there
are certainly other correct answers. The large project; .~ S
» Has a larger stakeholder group o
» Has a more diverse team composition - . DT
» Requires a broader and more complex‘cornmuni(:ations management planto -
deal with the number of stakeholders and language issues RETEEE o
» Contends with multiple nations, cultures, time zones, languages, and laws
Will be affected by money exchanige rates T
" » Requires a more formal change management process to handle the possible = -
scope changes S S S
» Has thousands of activities to track -~~~ . N ,
» Has larger activities, making it more difficult to get good time and cost estimates :
» Will have a more complex network diagram with many discretionary and .
external dependencies T e S
» Requires a more robust tracking system for all the project metrics ~
» Involves multiple contracts, requiring more management of the sellers -
» Has much more risk, requiring a more detailed risk management process e

v

Regardless of whether you are creating a ch j
g a charter for a large or small t, i j
charter requires the following actions: ° project,developing the project

» Identifying stakeholders
» Meeting with key stakeholders to confirm high-1 i j
-level re i
g e ket g quirements, project scope, risks,
» Defining product scope

Defining project objectives, constraints, and success criteria
» Documenting risks

v
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The following influence the creation of the project charter. |

Business Case’ page 75 Stop for a minute,
selected over another in your organization? Do
arbitrary, based on what a manager feels like do

and think about your real world. How is one project
you know? In some companies, the selection is
ing. If this is your real world, make sure you understand

benefit or, in PMBOK® Guide terms, will best support your company’s strategic plan. There might even
be a project selection committee in place to put all the data together on the various project ideas. For
the exam, you should be familiar with project selection methods (described next), but understanding
these methods is not as important as knowing (or assuming) that such activities occur prior to initiating
a project. Although project managers are not typically involved in project selection, they need to keep

the business case in mind throughout the project to make sure the project achieves the results for which
it was selected.

Let’s look at an example of how a business case can affect the way a project is managed. A company

has selected a particular project because the project will contribute to its strategic plan of entering a
new area of business. The project manager has a project management plan that includes an approved
schedule and budget. The project manager finds that the approved budget is a constraint that could
inhibit the company’s successful entrance into the new market. She asks for a change in budget, rather
than cutting costs on the project to stay within the project management plan. If the project manager did
not ask for the budget increase, the company may have missed its objective of successfully launching
itself into the new area of business.

So project managers must know why their project was selected and how it fits into the organization’s
strategic plan. They then have to make sure the project meets those needs. The business case described
in the project charter explains the business need and the analysis used to justify the project.

Project Selection There are various ways to select which projects to initiate from among many
possible choices. As we just discussed, the project manager is not typically involved in project selection,
but the projects the organization considered before a particular initiative was chosen, as well as the
process the company used to select that project, influence how the project manager will plan and
manage the project. Therefore, you should be familiar with project selection terms and concepts.

The following are two categories of project selection methods and examples of approaches that can be
used with each method. Simply know that these terms relate to project selection:
1. Benefit measurement methods (Comparative approach)®
> Murder board (a panel of people who try to shoot down a new project idea)
> Peer review
» Scoring models
» Economic models (described next)
2. Constrained optimization methods (Mathematical approach)*
» Linear programming
» Integer programming
» Dynamic programming
» Multi-objective programming
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Economic Models for Project Selection
The following are economic models for selecting a project. As noted previously, such economic models

take a comparative approach and fall into the category of benefit measurement methods.
» Present value

Net present value

Internal rate of return

Payback period

Cost benefit analysis

vvyYwyy

We will briefly discuss each of these concepts. Again, keep in mind as you read this section that

the reasons a project is selected and the value it is expected to bring to an organization indicate its
significance to the company. The project manager needs to know if the project will establish a new
area of business, if it is being implemented to meet regulatory or compliance requirements, or if it was
chosen because it was the least expensive or most feasible solution to a problem. These reasons can
impact what constraints are most flexible, and knowing this information will influence the way the
project manager plans and manages the project.

Present Value (PV)’

PLEASE NOTE: Historically, present value has only been mentioned once or twice on the exam. You will
not have to calculate it, nor know the formula; just understand the concept.

Present value means the value today of future cash flows and can be found using the following formula:

FV = future value
r = interest rate
n = number of time periods

FV

PV=——
(1+1)°

Watch out! The acronym PV is also used for planned value (described in the Cost Management
chapter). Avoid confusing these two terms.

In a simple example, without using the formula, see if you can guess the answer to the following
question:

Question What is the present value of $300,000 received three years from now if we expect the
interest rate to be 10 percent? Should the answer be more or less than $300,0007?

Answer Less. You can put an amount of money less than $300,000 in the bank and in three years
have $300,000. To solve the problem, if you were inclined to do so: 300/(1 + 0.1 ) =300/1.331 =
$225,394.

Net Present Value (NPV)’

You will not have to calculate NPV; just know that it is the present value of the total benefits (income
or revenue) minus the costs over many time periods. Calculating the NPV of each possible project
provides a means for the organization to compare many projects and select the best project to initiate.
Generally, if the NPV is positive, the investment is a good choice unless an even better investment
opportunity exists. The project with the greatest NPV is typically selected.
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Do you already have a good understanding of this topic? Test yourself with the following question.

Question An organization has two projects to choose from. Project A will take three years to
complete and has an NPV of $45,000. Project B will take six years to complete and has an NPV of
$85,000. Which one is a better investment?

Answer Project B. The number of years is not relevant, as it would have been taken into account
in the calculation of the NPV. See the following sample calculation if you are confused. If you |
understand the concept of NPV already, skip the example.

To calculate NPV, you need to calculate the present value of both income and cost figures using the
present value formula. You then add the present values as shown in the following table.

Time | Income/Revenue |PresentValue of Income. [Costs |PresentValue of Cost-
Period | « =~ = at 10% InterestRate = | at 10% Interest Rate |
0 0 0 200|200
1 50 45 100 |91
2 100 83 0 0
3 300 225 0 0
Total | 353 | 291

Therefore, NPV = 353 - 291 = 62.

Internal Rate of Return (IRR)’

To understand this concept, think of a bank account. You put money in a bank account and expect to
get a return of 2 percent. You can think of a project in the same way. If a company has more than one
project in which to invest, the company may look at the returns of the different projects and then select
the project with the highest return.

IRR does get confusing when you give it a formal definition: The rate (read it as “interest rate”) at which
the project inflows (“revenues”) and project outflows (“costs”) are equal. Calculating IRR is complex and
requires the aid of a computer. You will not have to perform any IRR calculations on the exam. Simply
know the higher the IRR number, the better.

Question An organization has two projects from which to choose: Project A with an IRR of 21
percent or Project B with an IRR of 15 percent. Which one is a better option?

Answer Project A

Payback Period
This term refers to the length of time it takes for the organization to recover its investment in the project
before it starts accumulating profit. For example:

Question There are two projects from which to choose: Project A with a payback period of six
months or Project B with a payback period of 18 months. Which one should the organization select?

Answer Project A

1 06 © 2011 RMC Publications, Inc  952.846.4484 e info@rmcproject.com www.rmcproject.com



mailto:info@rmcproject.com
http://www.rmcproject.com

cwererrour Integration Management

Cost Benefit Analysis®

Cost benefit analysis compares the expected costs of the project to the potential benefits it could bring
the organization. (For project selection purposes, benefits are the same as revenue. Remember that
revenue is not the same as profit.) This analysis results in the calculation of a benefit cost ratio, which
can be expressed as a decimal or a ratio. A benefit cost ratio of greater than 1 means the benefits are
greater than the costs. A benefit cost ratio of less than 1 means the costs are greater than the benefits. A
benefit cost ratio of 1 means the costs and benefits are the same.

Question What does a benefit cost ratio of 1.7 mean?
A. The costs are greater than the benefits

B. Revenue is 1.7 times the costs

C. Profitis 1.7 times the costs

D. Costs are 1.7 times the profit

Answer B. The benefits, or revenue, the project brings to the organization are 1.7 times the cost
of the initiative. Remember, the benefit cost ratio calculation is looking at revenue, not the smaller

figure of profits.

Please note that although the organization may use the benefit cost ratio to help it choose from among
many potential projects, a project manager may also perform cost benefit analysis to determine the best
way to implement a project once it is selected. The project manager may perform the analysis at a high
level during project initiating and at a more detailed level during project planning. This information
helps determine things like what level of quality efforts are appropriate for the project, what equipment
or technology should be purchased, and whether it would be best to outsource certain pieces of work.

Exercise Remember, you do not have to be an accountant to pass this exam. You
do NOT have to use accounting formulas or even remember formulas like present
value for the exam. But you may need to have a general understanding of what the
terms mean. So test yourself! For each row on the following chart, enter the letter of
the project you would select if the following information was provided.

ProjectA |ProjectB | Which Project”
. | . |Would You Pick?
Net present value | $95,000 $75,000
IRR 13 percent 17 percent
Payback period 16 months 21 months
Benefit cost ratio | 2.79 1.3
© 2011 RMC Publications, Inc * 952.846.4484  info@rmcproject.com ® www.rmcproject.com 1 07
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; Answer
ProjectA Project B Which Project
.o ol oe & | WeuldYouPick?
Net present value | $95,000 $75,000 A
IRR 13 percent 17 percent B
Payback period 16 months 21 months A
Benefit cost ratio | 2.79 1.3 A

The following are some additional accounting terms related to project selection that you should be familiar
with for the exam.

Economic Value Added (EVA)

In terms of project selection, this concept is concerned with whether the project returns to the company
more value than the initiative costs. (Note that this is a different concept than earned value analysis,
which can also have the acronym of EVA. Earned value, discussed in the Cost Management chapter, is
frequently mentioned on the exam, whereas economic value added should rarely appear in questions or
choices.)

Opportunity Cost’

This term refers to the opportunity given up by selecting one project over another. This does NOT
require any calculation. See the example below.

Question An organization has two projects to choose from: Project A with an NPV of $45,000 or
Project B with an NPV of $85,000. What is the opportunity cost of selecting project B?

Answer $45,000

The opportunity cost is the value of the project not selected.

Sunk Costs’

Sunk costs are expended costs. People unfamiliar with accounting standards might have trouble with
the following question:

Question You have a project with an initial budget of $1,000,000. You are halfway through the
project and have spent $2,000,000. Do you consider the fact that it is already $1,000,000 over budget
when determining whether to continue with the project?

Answer No. The money spent is gone.

Be aware that accounting standards say that sunk costs should not be considered when deciding
whether to continue with a troubled project.

Law of Diminishing Returns™*

This law states that after a certain point, adding more input (e.g., programmers) will not produce a
proportional increase in productivity (e.g., modules per hour). A single programmer may produce at a
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rate of 1 module per hour. With a second programmer, the two may produce at a rate of 1.75 modules
per hour (.75 increase). With a third programmer, the group may produce at a rate of 2.25 modules
per hour (.5 increase). This disparity may be due to many factors. For example, added coordination is

required between programmers.

Working Capital
This term refers to current assets minus current liabilities for an organization. In other words, it is the
amount of money the company has available to invest, including investment in projects.

Depreciation’
Large assets (e.g., equipment) purchased by a company lose value over time. Accounting standards call

this depreciation. Several methods are used to account for depreciation. The exam may ask you what
they are. You do not have to perform any calculations. (See, we said we could make this easy for you!)
The following information is all you need to know.

There are two forms of depreciation:
1. Straight Line Depreciation The same amount of depreciation is taken each year.
Example: A $1,000 item with a 10-year useful life and no salvage value (how much the item is

worth at the end of its life) would be depreciated at $100 per year.

2. Accelerated Depreciation For many years, the exam has not asked detailed questions on this

topic. Just know the following for the exam:

» There are two forms of accelerated depreciation. (You do not have to understand what these two
forms mean or do any calculations.)
» Double Declining Balance
» Sum of the Years Digits

» Accelerated depreciation depreciates faster than straight line depreciation.
Example: A $1,000 item with a 10-year useful life and no salvage value (how much the item is
worth at the end of its life) would be depreciated at $180 the first year, $150 the second, $130

the next, etc.

FITT The exam may present questions about project selection in the following ways.

OF"THE; » Easier questions may be direct, such as “What type of project selection technique is linear

" programming?” The answer is “a constrained optimization method” The exam has not required
test takers to know what “constrained optimization method” or the other project selection
methods mean. Instead, just know what category the methods fall into.

» The exam may also ask more challenging questions relating to business cases and project selection
methods. You need to understand that there is a selection process for a project, to know what that
process is, and to know that the project must support the company’s strategic goals.

» The exam may use project selection concepts like internal rate of return as distracters. Such
information may be provided in the question when you do not need the data to answer the
question. Read the questions carefully to pick out which data is relevant.

Now that we've discussed the importance of the business case and understanding why the organization
selected the project, let’s look at other aspects of the Develop Project Charter process.

Constraints and Assumptions PAGES 115-116 AND THROUGHOUT It is important to identify

and document high-level project constraints and assumptions that are uncovered in discussions with
stakeholders during project initiating. Constraints are factors that limit the team’s options, such as limits
on resources, budget, schedule, and scope (e.g., management saying the project must be completed

with only five resources). Assumptions are things that are assumed to be true but that may not be true
(e.g., it is assumed that we will not need engineering department approval before we start the activity).
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Constraints and assumptions are inputs to many project management processes. They are identified
at a high level in project initiating and are then refined and documented in detail as part of the Define
Scope process in project planning.

Once they are identified, constraints and assumptions need to be managed. The sponsor, the team, and
other stakeholders may help identify constraints and assumptions and review them for validity throughout
the life of the project. If the constraints change or the assumptions are proven wrong, the project
management plan may need to change. Assumptions analysis is part of the risk management process.

Project Statement of Work’ (SOW) PAGE 75 'The project statement of work is created by the
customer or sponsor and describes their needs, the product scope, and how the project fits into the
strategic plan. If you have worked with contracts, think of this as the long wordy document the buyer
sends the seller. This document may not be complete when received as an input to the Develop Project
Charter process. It is further defined in the project scope statement during project planning. (See the
diagram later in this chapter.)

Charters with Work Under Contract Al projects should have charters. When the work is
being done for an outside organization, the seller still needs to create a project charter from their own
perspective. Therefore, on projects where there are buyers and sellers, both organizations would create
project charters that have different points of view. The buyer’s reason for the project, as stated in their
project charter, might be to achieve a particular product scope while meeting project constraints. The
seller’s reason for working on the project, as stated in their project charter, might be to increase revenue,
enhance their reputation, or gain additional work from the buyer.

LYY Enterprise Environmental Factors PAGE 14 AND THROUGHOUT  Since the beginning of
iTRJI\gEE' time, project managers have had to deal with and make use of company culture and existing

systems. The PMBOK® Guide calls these “enterprise environmental factors” They are inputs to
Develop Project Charter and many other processes. The trick is to think of them as what they really
are—company culture and existing systems that the project will have to deal with or can make use of.
They could also be thought of as the company “baggage” that comes with the project. Use this trick to
more easily understand the meaning of questions or the choices on the exam, no matter how the term
“enterprise environmental factors” is used.

Project Management Information System (PMIS)

An organization’s project management information system is part of its enterprise environmental
factors. The PMIS includes automated tools, such as scheduling software, a configuration management
system, shared workspaces for file storage or distribution, and other such systems.

Y Organizational Process Assets PAGE 32 AND THROUGHOUT — Since the beginning of time,
RE{DEE,; project managers have also been dealing with existing processes, procedures, and historical

information. The PMBOK® Guide calls these organizational process assets. They help the project
benefit from past company experience. The trick is to think of organizational process assets as what they
really are—processes, procedures, and historical information. The following are some examples of
organizational process assets.

Processes, Procedures, and Policies

Why reinvent the wheel? Over time, organizations develop processes, procedures, and policies that have
proven to be best practices. Such information is a key part of organizational process assets.

© 2011 RMC Publications, Inc » 952.846.4484  info@rmcproject.com ® www.rmcproject.com



mailto:info@rmcproject.com
http://www.rmcproject.com

ewererrour Integration Management

Corporate Knowledge Base’
When answering questions on the exam, assume the organization has information such as historical

records and lessons learned from previous projects and that the company has incorporated those
records into an indexed corporate knowledge base available to all. Does your organization do this?

Many project managers do not even have their own historical databases from previous projects, and
so they essentially plan, estimate, and schedule each project from scratch. The creation of a corporate
knowledge database of historical information and lessons learned is an organizational responsibility
that can contribute to continuous improvement. For the exam, assume you have such historical
information from all company projects readily accessible.

Historical Information

Historical information (or data) is a record of past projects. It is used to plan and manage future

projects, thereby improving the process of project management. Historical information can include:
» Activities

Lessons learned (described next)

WBSs

Benchmarks

Reports

Risks

Estimates

Resources used

Project management plans

Correspondence

¥y¥VvY vy VY YVvYYVYVYYVYY

Lessons Learned
Project initiating involves looking up past lessons learned for use on the current project. A detailed
discussion of lessons learned is included in the Project Management Framework chapter of this book.

| Process: Develop Project Management Plan
. Process Group: Planning
. Knowledge Area: Integration Management

Project managers must plan before they act. Let’s first look at ’
what management plans are, and then move on to discuss the project management plan.

Management Plans The concept of management plans is very important to understand for the
exam. Management plans document the strategy for managing the project and the processes related

to the knowledge areas of scope, schedule, cost, quality, human resources, communications, risk,

and procurement. Therefore, there is a management plan for each knowledge area. When creating a
management plan, you ask yourself, “How will I define, plan, manage, and control scope (or schedule,
cost, quality, etc.) for the project?” In other words, you think ahead and document how you will plan
the project based on its particular needs, how you will manage the project, and how you will control it.
This effort to think through the project in advance should cover all aspects of the project management
process. For example, you need to think about how you will identify risks for this project. You also need
to think about the people involved in the project and how you will manage those people. Management
plans are, of necessity, unique to each project in order to address the project’s particular needs.

The format and level of detail of management plans should be customized to fit the needs of the project,

the style of the project manager, and the organizational influences. For example, a scope management
plan might address such topics as who will be involved in figuring out what the final scope will be, how
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that effort will happen (meetings, expert opinions, etc.), how to make sure all the scope is completed,
and how to measure the work against the plan for scope.

The creation of management plans is an integral part of a project manager’s job. If you are not familiar
with management plans and have no experience creating them, do not just study this concept. Before
you read further, spend some time imagining what management plans for scope, schedule, cost, quality,
human resources, communications, risk, and procurement might contain for a large project. Many
project managers don't realize how big their knowledge gap is regarding management plans until it finds
them on the exam. Don't let this happen to you!

To reiterate, a management plan records how you will define, plan, manage, and control the project. Note
the inclusion of “control” While in project planning, the project manager must determine how scope, risk,
etc., will be measured to the scope management plan or the risk management plan; how variances will be
found; and how changes, including corrective and preventive actions, will be requested, approved, and
implemented. Do you do this? If not, make sure you spend some time thinking about management plans.

WG Here is a trick to understanding the topic of management plans for the exam. Know that
management plans look forward in time, and that there are management plans all for the
~ knowledge areas. There are also the following management plans:
» Change management plan
» Configuration management plan
» Requirements management plan
» Process improvement plan

Assume the project manager has created management plans when taking the exam. For example, if a
question talks about a problem on a project, the answer might be for the project manager to look at

the management plan to see how the plan says to handle such a problem. Or when the work is being
done, the project manager might refer to the cost management plan to see how costs are supposed to be
measured on the project.

Project Management Plan’ what do you currently think of as a project management plan or
project plan? If you think of such a plan as a schedule, then you need to significantly expand your
understanding of this concept.

A project management plan serves an integration function—it integrates all the knowledge area
management plans into a cohesive whole. The overall project management plan also includes the
baselines for the project. Do you remember the discussion in the Project Management Processes
chapter about the iterations in project planning leading to a realistic project management plan? This
means a project management plan is a series of plans and baselines (not just a schedule). The project
management plan includes:

» The project management processes that will be used on the project Think about the science of
project management for a moment. Would you want to use everything in the PMBOK® Guide for
every project? No; a project manager should determine what processes need to be used, based on
the needs of the project. This activity is part of developing the project management plan.

» The knowledge area management plans (scope, schedule, cost, quality, human resources,
communications, risk, and procurement)

> Scope, schedule, and cost baselines Baselines are described next.

> A requirements management plan This is a plan for how requirements will be managed and
controlled on the project. It is described later in this section.

» A change management plan This is a plan for managing changes on the project. It is described
later in this section. :
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» A configuration management plan This is a plan for managing changes to the deliverables of the

project. It is described later in this section.
» A process improvement plan This is a plan fo
on the project will be improved. It is described later in this section.

r how processes to complete the work that are used

Baselines (Performance Measurement Baseline)"
The project management plan includes scope, schedule, and cost baselines, against which the project

manager will report project performance. These baselines are created during planning.
» Scope baseline The project scope statement, work breakdown structure (WBS), and WBS
dictionary
» Schedule baseline The agreed-upon schedule, including the start and stop dates
» Cost baseline The time-phased cost budget (i.e., the spending plan indicating how much money
is available for the project and when the funds are available)

Together these baselines are called the performance measurement baseline.

What do baselines mean for the project manager and team? The project manager must be able to
clearly, completely, and realistically define the scope, schedule, and cost budget to derive the baselines.
That is not all, however. The project performance, and the performance of the project manager, will be
measured against the baselines. The project manager will look for deviations from the baselines while
the work is being done. If a deviation is discovered, he or she needs to assess whether adjustments can
be made to the project to deal with the problem. If adjustments will not correct the deviation, a formal
change request to the baselines might be necessary. A substantial part of project control is making
sure the baselines are achieved, which in turn helps ensure the sponsor and the organization get the
complete benefits of the project they chartered. Therefore, as a project manager, not only is your ability
to plan a project important, but your ability to control the project and to get the project completed as
planned is also very important.

Baselines can be changed, but it should not be an easy thing to do. Changes to the baselines can be
formally requested during project executing and monitoring and controlling. These requests are
evaluated and approved in the Perform Integrated Change Control process. Baseline changes are so
serious that the evolution of the baselines should be documented to show why and when changes were
made.

P The exam tests you at an expert level. So how would you like to get a sophisticated question
FOFRJABEA right without studying? You need to understand the following: deviations from baselines are

" often due to incomplete risk identification and risk management. Therefore, if the exam asks
what to do when a project deviates significantly from established baselines, the correct answer is likely
the one about reviewing the project’s risk management process. Many project managers do not
understand that such an effort should be done. Does it make sense to you now that we've pointed it out?

Baselines are mentioned frequently on the exam. Make sure you understand the concepts described
here and have the right attitude about them.

Requirements Management Plan

Part of the scope management process (which we will describe in the next chapter) involves analyzing
stakeholders’ needs, wants, expectations, and assumptions to determine the requirements for the
project. A requirements management plan describes how this effort will be done to identify, analyze,
and document the requirements, as well as how the requirements will be managed and controlled
throughout the project.
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Change Management Plan

Controlling a project to the baselines and the rest of the project management plan is so important that
the project manager needs to think in advance about where there might be changes and what to do to
limit the negative effects of changes. Are you this focused on change management on your real-world
projects? Regardless of whether you work on small or large projects, your role is not to just facilitate the
making of changes by others. Instead, you need to stand as a barrier to prevent unnecessary changes
and to plan the project in a way that minimizes the need for changes. Changes are much more costly
than if the work was included from the beginning. Changes should not be undertaken lightly.

The change management plan describes how changes will be managed and controlled and may include:
» Change control procedures (how and who)
» The approval levels for authorizing changes
» The creation of a change control board to approve changes (described later in this chapter)
> A plan outlining how changes will be managed and controlled
» Who should attend meetings regarding changes
» The organizational tools to use to track and control changes

Change Control System

Many organizations have a change control system as part of their project management information
system (PMIS). This system includes standardized forms, reports, processes, procedures, and software
to track and control changes. It is part of an organization’s enterprise environmental factors.

Configuration Management Plan

With all the product and project documentation that is part of managing a project and all the changes to
this documentation that will occur throughout the life of the project, wouldn't it be wise to have a plan for
making sure everyone knows what version of the scope, schedule, and other components of the project
management plan are the latest version? This is the purpose of the configuration management plan. It
defines how you will manage changes to the deliverables and the resulting documentation, including
which organizational tools you will use in this effort (part of the configuration management system).

Configuration Management System"

Like the change control system, the configuration management system is part of the project
management information system (PMIS). It contains the organization’s standardized configuration
management tools, processes, and procedures that can be used to track and control the evolution of the
project documentation.

Process Improvement Plan

As part of planning, you need to identify existing processes to use on the project and may create some
processes of your own. You also need to plan in efforts to improve these processes during the project.
The focus on improvement is important because good processes help the team complete work faster,
cheaper, and with higher quality. Imagine that a project includes installing software on hundreds of
computers. Because there is a lot of repetitive work on the project, the project manager should find or
create a process for doing the work. After a few installations are completed, and then again after more
installations are completed, the project manager should look for ways to improve the process. This effort
will help the team complete higher quality work more efficiently and at a lower cost.

The project management plan, including the individual management plans and the scope, schedule,
and cost baselines, is created by completing the activities described in the planning column of Rita’s
Process Chart. Once the project management plan is complete, the sponsor or key stakeholders review
and approve it. The Develop Project Management Plan process must result in a project management
plan that is bought into, approved, realistic, and formal. In other words, the project management plan
needs to be agreed to by those involved in the project, it needs to be formally approved, everyone needs
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to believe the project can be done according to plan, and it needs to remain a formal document that is
controlled and used throughout the project. If this is a new concept to you, make sure you spend time
thinking about how to accomplish this in the real world.

Let’s see how everything connects so far by looking at the following diagram.

Sponsor or
customer asks,
“What do I want?”
Project ‘The project manager Sponsor signs Project manager
Sponsor/ _____§| statement helps identify and issues develops the project
Customer of work stakeholders and the charter management plan
documents the charter
Company
culture and
existing —Pp  sponsor ——P>
systems
Processes,
procedures,
and historical
information

Aép@fdved;;réhliétl,, 3
;andfomal S T g

Once completed, the project manager uses the project management plan as a tool to help manage the
project on a daily basis. It is not just a document created for the sponsor or other key stakeholders.
Though it may evolve and even change over the life of the project, the project management plan is
designed to be as complete as possible when project executing begins.

Exercise Test yourself! Make a list of the specific ACTIONS required to create a
project management plan that is bought into, approved, realistic, and formal.
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Answer Some of the possible answers to this exercise include:
- » Determine a methodology for creating the project management plan.
Agree on reporting formats and communications plans.
Agree on processes to report, control, and incorporate changes.
Analyze the stakeholders’ needs, wants, expectations, and assumptions.
Capture the project requirements as completely as possible.
Analyze the skills and knowledge of all the stakeholders, and determine how
you will use them on the project.
Meet with stakeholders to define their roles on the project.
Meet with resource managers to get the best resources possible.
» Give team members a chance to approve the final schedule that converts the
teans activity estimates into a calendar schedule.
» Get resource managers to approve the schedule and when their resources will be
used.
Work through iterations of the plan (e.g., update the work breakdown structure
after you complete risk analysis).
Create the necessary project documents.
Apply risk reserves to the project schedule and budget.
Look for impacts on your project from other projects.
Hold meetings or presentations to let the sponsor know if any of the project
requirements or constraints that were outlined in the project charter cannot be
met.
» Perform schedule compression (i.e., crash, fast track) and present options to the
Sponsor.

yvyvyvy

vy

v

vvyvwyey

If you included most of the answers in the previous list, you are in good shape. But why is it so
important to have a project management plan that is realistic, and that everyone believes can be

done? Because later in the project management process, you will need to constantly measure progress
against the project management plan to see how the project is going. The end date, end cost, and other
constraints in the project MUST be met. There is no excuse. You use the project management plan
(including the scope, schedule, and cost baselines contained in the plan) as a measurement tool to make
sure the project meets these constraints.

So, when you think of the project management plan, think of all the meetings, sign-offs, interactions
with other projects, negotiations, schedule compressions, juggling, begging, crying, etc., that will be
required to bring the plan to the point of being bought into, approved, realistic, and formal.

Project Documents PAGE 350 There is a lot of information that needs to be captured on a project,
and not all of that information is recorded in the project management plan. “Project documents” is the
term the PMBOK?® Guide uses to refer to any project-related documents that are not part of the project
management plan. They include the project charter, statement of work, contracts, the stakeholder
register, requirements documentation, the activity list, quality metrics, the risk register, the issue log,
the change log, and other such documentation (see page 350 in the PMBOK® Guide for a complete list).
While the sponsor or key stakeholders will see and approve the project management plan, most project
documents are created by the project manager for his or her own needs and typically are not shown to
the sponsor, except for the charter, contracts, and statement of work.

Due to the iterative nature of planning, updates to project documents are frequently needed. For the
exam, know that project document updates are an output of many of the project management processes,
though this book will not cover it each time.
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Project Management Plan Approval Since the project management plan is a formal document
that defines how the project will be managed, executed, and controlled and includes items like the
project completion date, milestones, costs, etc., it typically requires formal approval by management, the
sponsor, the project team, and other key stakeholders. Formal approval means sign-off (signatures). If
the project manager has identified all the stakeholders and their requirements and objectives, included
the resulting project and product scope in the plan, and dealt with conflicting priorities in advance,
getting the project management plan approved will be less difficult.

Kickoff Meeting Before the Develop Project Management Plan process can really be completed
and project executing can begin, a kickoff meeting should be held. This is a meeting of the key parties
involved in the project (e.g., customers, sellers, the project team, senior management, functional
management, the sponsor). The purpose of this meeting is to announce the start of the project and

to ensure everyone is familiar with its details and with the people working on it. In other words, the
meeting is held to make sure everyone is on the same page. In addition to introducing those involved in
the project, the meeting may review such items as project milestones, project risks, the communications
management plan, and the meetings schedule.

/Process: Direct & Manage Project Execution

pmmmmgﬂmmwg I PAGE 83 Process Group: Executing

Knowledge Area: Integration Management

This process represents the integration part of project executing. g
In Direct and Manage Project Execution, the project manager integrates all the executing work into
one coordinated effort to accomplish the project management plan and produce the deliverables. In
addition to completing the activities and deliverables in the project management plan, Direct and
Manage Project Execution involves requesting changes and completing the work necessitated by
approved change requests.

JiME] Please note the confusing terms. If the exam talks about directing and managing project
ﬁgﬂgg} execution, it may NOT be talking about the entire executing process group. Instead, it may just
" be referring to the integration piece of executing.

The PMBOK” Guide does not say much about the Direct and Manage Project Execution process, but
this and the Monitor and Control Project Work process make up the majority of the project work.
Make sure you remember that the Direct and Manage Project Execution process involves managing
people, doing the work, improving the processes involved in the work, and implementing approved
changes. It is about being of service to the team to help them get the work completed, and ensuring a
common understanding of the project among stakeholders to keep everyone focused and informed. In
other words, the project manager needs to do things like facilitate technical discussions, make sure the
stakeholders whose scope was not included in the project understand they will not receive that scope,
keep the team and functional managers informed of the next month’s schedule, increase efficiency by
following the process improvement plan, and inform other departments within the organization how
the project may affect their work.

Take a moment to remember what is in the executing column of Rita’s Process Chart, and think about
what has to be integrated into a cohesive whole through this process.

There is another piece of the Direct and Manage Project Execution process that you need to be aware
of for the exam. PMI assumes that when executing the project, the project manager takes time to focus
on managing the schedule, managing the budget, managing risks, managing quality, and managing all
the other knowledge areas. This way of thinking about project executing is not an approach that many
project managers take. We just manage the project as a whole, rather than giving individual attention to
each knowledge area. This can also mean we do not take the time to properly look at how issues relating

© 2011 RMC Publications, Inc « 952.846.4484 e info@rmcproject.com e www.rmcproject.com

117



mailto:info@rmcproject.com
http://www.rmcproject.com

Integration Management cuaprer rour

118

to one knowledge area affect other knowledge areas (e.g., scope management issues can affect quality
and human resource management). Inevitably we forget to even think about some of the knowledge

areas. Integration management requires project managers to keep all the knowledge areas in mind at all
times.

The work of Direct and Manage Project Execution can be illustrated as follows:

New change
requests

Deliverables

Work performance

Project planning . .
information

Approved changes,
corrective actions,

preventive actions,
and defect repair

Implemented
previously approved
changes, corrective
actions, preventive
actions, and defect
repairs

Updates to the
project management
plan and project
documents

Process: Monitor & Control Project Work
Process Group: Monitoring & Controlling
™ Knowledge Area: Integration Management

Monitoring and controlling project work involves looking at T—
what is actually happening on the project and comparing that performance to what was planned. It is a
control function that is done from project initiating through project closing. When you think of a large
project, it makes sense that the project manager would need a formal effort to monitor and control how
the processes are going, because he or she would not be personally involved in performing the project
work. The results of Monitor and Control Project Work are change requests (including recommended
corrective and preventive actions and defect repairs), as well as updates to the project management plan
and project documents. The change requests from this and other processes are evaluated and approved
or rejected in the Perform Integrated Change Control process, described later in this chapter.

T Please note the confusing terms. If the exam talks about monitoring and controlling project

?EJEE work, it may NOT be talking about the entire monitoring and controlling process group.
Instead, it may just be referring to the integration process.

BF;_I?KE Remember that monitoring and controlling means measuring against the project management

TRADE- S

As you already know, scope may be completed on a project but the quality may not be acceptable, or

the schedule might be met but at excessive costs. Monitor and Control Project Work is an integration

function because the project manager must balance the demands of the different knowledge areas to

control the project. This process also involves monitoring any other performance measures that the
project manager has created for the project.
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Keep in mind that a project must be controlled. This effort all too often does not happen in the real
world. Many project managers do not control their projects to the project management plan. If the
exam asks what you should do if a work activity on the project takes longer than estimated, the answer
is to take corrective action (discussed later in this section) to make up for the delay. Such action keeps
the project on or close to schedule and allows the project manager to feel comfortable that the scope
will be completed according to the budget and schedule agreed to. This knowledge is the value of
controlling the project. What do you do in your real world?

The integration function of monitoring and controlling project work also includes activities like
analyzing and tracking risks, performing quality control activities, forecasting, and reviewing changes
and corrective actions made on the project to see if they were effective. The following concepts are
important to the process of Monitor and Control Project Work.

Work Authorization System” This is the project manager’s system for authorizing the start of
work packages or activities. It is part of the project management information system, which in turn is
part of the enterprise environmental factors that are an input to this process.

If you have never used such a system, imagine a large construction project with hundreds of people
working on the project. Can you have a plumber and an electrician show up to work in one small area at
the same time? No. Remember that a project is planned to the level of detail needed for that particular
project. There might be instances where the project manager needs to manage to a more detailed level,
however, as in the case of the plumber and the electrician. To handle these types of situations, a work
authorization system is put in place to make sure work is only started when a formal authorization is
given. In many cases, this tool for authorizing work is a company-wide system used on the project, not
created just for the project. There will likely only be one question about this on the exam, but the term
may be included frequently as a choice.

Change Requests PAGE 92 No matter how well you plan a project, there will always be changes.
Some changes are additions to the project or even changes to the policies and procedures used

on the project. Other changes are identified as you manage the execution of the project or as part

of monitoring and controlling when you measure project performance against the performance
measurement baseline. See the Perform Integrated Change Control section for more about changes.

Corrective Action PAGE 92 A corrective action is any action taken to bring expected future project
performance in line with the project management plan. Stop! Do not read on until you read the last
sentence again. Most project managers do not have a realistic performance measurement baseline to
measure against, so they cannot determine where corrective action is needed on the project. Those who
have serious problems with this in their real world have problems on the exam. What do you do now on
your project? Do you have predetermined areas to measure and have you identified an acceptable range
in which the measurements can fall (control limits) to determine if the project is on schedule and on
budget?

You cannot simply jump in and start implementing corrective actions. Instead, you need to:
» Have a purposeful focus rather than a random focus in identifying areas that need corrective action.
Look for problems rather than just wait for them to be brought to your attention.
Create metrics during project planning that cover all aspects of the project.
Have a realistic project management plan to measure against.
Continue to measure throughout the project.
Know when the project is off track, and know when to recommend corrective action.
Find the root cause of the deviation rather than the surface cause.

vyVvYyVvYvVvYYyYoy
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» Measure project performance after a corrective action is implemented to evaluate the effectiveness
of the corrective action.

» Determine whether there is a need to recommend further corrective action.

Any corrective actions that would change the project management plan, baselines, policies or
procedures, charter, contract, or statement of work require a formal change request, to be reviewed and
approved or rejected as part of the Perform Integrated Change Control process.

As you can see, a significant portion of the project manager’s time while the work is being done is spent
measuring performance (to determine the need for corrective action) and implementing corrective
actions. Therefore, you can expect many questions about this topic on the exam. Do not expect all

of these questions to use the words “corrective action,” however. Some questions may just describe a
situation and ask you, “What is the BEST thing to do?” In order to answer those questions, you need

to know when to look for corrective actions. Try the next exercise to see if you understand when you
might identify the need for such actions.

Exercise

 When in the Pro;ect Management Pmcess W‘ouid You ideni:fy tne Need
to Recommend Corrective Actions? :

ANSWer There are two approaches to take in answering this question. A general

answer to this question would say that recommended corrective actions are

determined during (are outputs of) the following processes. (Notice that corrective

actions can be recommended in executing and monitoring and controlling processes.)
» Direct and Manage Project Execution (Integration Management chapter)

Monitor and Control Project Work (Integration Management chapter)

Verify Scope (Scope Management chapter)

Control Scope (Scope Management chapter)

Control Schedule (Time Management chapter)

Control Costs (Cost Management chapter)

Perform Quality Assurance (Quality Management chapter)

Perform Quality Control (Quality Management chapter)

Manage Project Team (Human Resource Management chapter)

Manage Stakeholder Expectations (Communications Management chapter)

Report Performance (Communications Management chapter)

Monitor and Control Risks (Risk Management chapter)

Administer Procurements (Procurement Management chapter)

YVVVYYVYVVYVYVYVYYY
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A more specific way to answer the question would be to think about particular
situations that may arise on a project. Some of the possible answers are listed below.

. & o S Ty 2475 P Tr I N S
When . © . . . . |PMBOK° GuidéTitg + - -
When meeting with the customer to Verify Scope
obtain acceptance of interim deliverables
When measuring project performance | Control Scope, Control Schedule,
against the performance measurement | Control Costs
baseline
When making sure people are using the | Perform Quality Assurance
correct processes

When creating performance reports Report Performance
When working with the project team Manage Project Team
When you notice that there are many Monitor and Control Risks
unidentified risks occurring

When you discover that the seller’s Administer Procurements

performance is not meeting expectations
When you discover that a team member | Manage Project Team
is not performing
When making sure deliverables meet Perform Quality Control
quality standards
When communicating with stakeholders | Manage Stakeholder Expectations

to resolve issues and manage their
perceptions about the project

JIME] Because this topic is so important, here is a trick. If you are a member of PMI and have access to
ﬁ%‘é an electronic version of the PMBOK® Guide, search for the term “corrective action.” Seeing how
"~ it is used will improve your understanding of the topic.

Preventive Action PAGE 92 AND THROUGHOUT ~ Whereas taking corrective action involves dealing
with actual deviations from the performance measurement baseline, taking preventive action means
dealing with anticipated or possible deviations from the performance measurement baseline. The
process for taking preventive actions is not as clear as it is for taking corrective actions. Knowing when
preventive action is needed requires more experience than calculation. Examples of preventive actions
include:

> Adjusting the project to prevent the same problem from occurring again later in the project.

» Changing a resource because the resource’ last activity nearly failed to meet its acceptance criteria.

» Arranging for team members to gain training in a certain area because there is no one with the

necessary skills to back up a team member who may unexpectedly get sick.

Any preventive actions that would change the project management plan, baselines, policies or
procedures, charter, contract, or statement of work require a formal change request, to be reviewed and
approved or rejected as part of the Perform Integrated Change Control process.

You will see preventive action mentioned throughout the PMBOK® Guide. Preventive action can be
implemented at any time for any project management process, but recommended preventive actions are
specifically mentioned in the PMBOK® Guide as being an output of the following processes:
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Direct and Manage Project Execution (Integration Management chapter)
Monitor and Control Project Work (Integration Management chapter)
Control Scope (Scope Management chapter)

Control Schedule (Time Management chapter)

Control Costs (Cost Management chapter)

Perform Quality Assurance (Quality Management chapter)

Perform Quality Control (Quality Management chapter)

Manage Project Team (Human Resource Management chapter)

Manage Stakeholder Expectations (Communications Management chapter)
Report Performance (Communications Management chapter)

Monitor and Control Risks (Risk Management chapter)

Yy YV YYVYYVYVYVYVYVYY

Defect Repair PAGE 92 AND THROUGHOUT ~ Defect repair is another way of saying “rework.” Defect
repair may be requested when a component of the project does not meet specifications. As with
corrective and preventive actions, any defect repairs that would change the project management plan,
baselines, policies or procedures, charter, contract, or statement of work require a formal change
request, to be reviewed and approved or rejected as part of the Perform Integrated Change Control
process.

The need for defect repairs is discovered during (or, defect repairs are outputs of) the following
processes.
» Direct and Manage Project Execution (Integration Management chapter)
Monitor and Control Project Work (Integration Management chapter)
Verify Scope (Scope Management chapter) '
Control Scope (Scope Management chapter)
Perform Quality Assurance (Quality Management chapter)
Perform Quality Control (Quality Management chapter)

vvyvYyTvy

{ Process: Perform integrated Change Control \
Process Group: Monitoring & Controlling
Knowledge Area: integration Management

During project executing and monitoring and controlling, a— :
changes to any part of the project may be requested. Keep in mind that just because a change is
requested, however, it does not mean the change has to be—or even should be—implemented. Changes
are evaluated and accepted or rejected in the Perform Integrated Change Control process. A key focus
of integrated change control is to look at the impact of each change on all of the project constraints. For
example, any scope change needs to be assessed for its impact on quality, risk, time, cost, resources, and
customer satisfaction.

Integrated change control can be a difficult topic on the exam for people who do not work on projects
that have formal change procedures. It can also be difficult for project managers who simply estimate
the cost of a change and stop there, rather than looking for the impacts of a change on the other parts of
the project. You can check your understanding of this topic with the following example:

A stakeholder wants to add scope to the project. You estimate that the change will add two weeks to
the project duration. What do you do next?

Do not simply read on; try to answer the question. Understanding the Perform Integrated Change
Control process is very important. There can be up to 20 questions on this topic on the exam.

So what is your answer? Is it to look for ways to save time so the change can be accommodated? Or should
you get the change approved? How about asking for an extension of time to accommodate the change?
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None of the previous choices are the correct answer. Instead, the NEXT thing to do would be to see
how the proposed change impacts the project cost, quality, risks, resources, and possibly customer
satisfaction. Whenever the exam mentions changes, keep in mind that a change to one of the project
constraints should be evaluated for impacts on all of the other constraints.

In order to evaluate the impacts of a change, it is necessary to have:
» A realistic project management plan to measure against
» A complete product scope and project scope (see the definitions in the Scope Management chapter)

Are changes bad? This can be a controversial question in many industries. Changes can have negative
effects. In fact, changes can be very expensive and disrupt the project. Some studies show that changes
made late in the project can be up to 100 times more expensive than if they were made early in the
project. The function of each process within the monitoring and controlling process group is to control
changes. If there are a lot of changes on a project, it can become impossible for a project manager to
coordinate the work, because it is constantly shifting. Team members who are trying to complete work
packages are frequently pulled off that work to help create or evaluate changes.

Change is inevitable on projects, but a project manager should work to prevent the root cause of
changes whenever possible. And in many cases, the root cause is that the project manager did not
properly plan the project. The need for changes may indicate that the project manager did not fully
identify stakeholders and uncover their requirements or that he or she did not properly complete other
project management actions. Although changes can happen, they are not encouraged, and the handling
of possible changes must be planned, managed, and controlled.

To control changes on the project, the project manager should make sure to:
» Work to obtain final requirements as soon as possible.
» Spend enough time on risk management to comprehensively identify the project’s risks.
» Establish time and cost reserves (see the discussion of reserve analysis in the Time, Cost, and Risk
Management chapters).
Have a process in place to control changes.
Follow the process to control changes.
Have a process and templates in place for creating change requests.
Have clear roles and responsibilities for approving changes.
Reevaluate the business case (in the project charter) if the number of changes becomes excessive.
Consider terminating a project that has excessive changes and starting a new project with a more
complete set of requirements,
» Allow only approved changes to be added to the project baselines.

vVVvyVvYyVvYYVvyYy

Changes can be grouped into two broad categories—those that affect the project management plan,
baselines, policies and procedures, charter, contract, or statement of work and those that do not.

The PMBOK® Guide can be confusing in how it describes changes, so lets clarify the issue. It is expected
that companies have established procedures for managing and controlling changes, including authority
levels for approving changes. The project manager must follow these procedures; the PMBOK® Guide
does not attempt to supersede them.

Change Control Board" paGE 98 Why should the project manager always have to be the one to
deny a change request? He or she might not even have the knowledge or expertise to analyze a change
request. Depending on the project manager’s level of authority, his or her role might be to facilitate
decisions about some changes, rather than actually make the decisions. For these reasons, many projects
have change control boards. The board is responsible for reviewing and analyzing change requests. It
then approves or rejects the changes. The board may include the project manager, the customer, experts,
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the sponsor, functional managers, and others. For the exam, assume that all projects have change
control boards.

Process for Making Changes The exam has many situational questions that deal with how to

make changes. For example:

A functional manager wants to make a change to the project. What is the first thing a project
manager should do?

Or, someone wants to make a change to the project scope. What is the best thing to do first?

AT The answers are the same in either case. A trick for answering questions that ask about the
Sgﬂgé process for making changes is to know that, on a high-level basis, the project manager should
- follow these steps:

1. Evaluate the impact Evaluate (assess) the impact of the change to the project (e.g., this change
will add three weeks to the project length, require $20,000 additional funding, and have no effect
on resources).

2. Create options This can include cutting other activities, compressing the schedule by crashing or
fast tracking, or looking at other options. For example, you may be able to decrease the potential
effect of the change on the project by spending more time decreasing project risk, or by adding
another resource to the project team.

3. Get the change request approved internally

4. Get customer buy-in (if required)

The process of handling changes is often tested on the exam. Note in the previous steps that changes
are always evaluated first. In most cases, “evaluate” involves considering all of the project constraints.
“Options” are created based on crashing, fast tracking, reestimating, and playing “what if " using project
management software. (See the Time Management chapter for questions about crashing, fast tracking,
and reestimating.)

Do you remember the following question from earlier in the chapter? It is an example of the type of
question you may see on the exam.

A stakeholder wants to add scope to the project. You estimate that the change will add two weeks to
the project duration. What do you do next?

Now notice how the following question is different.

A change in scope has been determined to have no effect on the project constraints. What is the BEST
thing to do?

Be careful when reading these questions. Expect the right answer to “What is the best thing to do?”
about a change to depend on how the question is written and the situation involved. Sometimes
evaluation has been done, so the best thing to do is to look for options. Sometimes evaluation AND
looking for options have been done and the best thing to do is to meet with the sponsor or change
control board. In the second question, evaluation has been done. The answer would be to look

for options and then meet with the sponsor or change control board to discuss the change and its
lack of impact to the project constraints. After informing the sponsor or change control board, the
project manager may inform the customer according to the process defined in the communications
management plan.
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1.
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Prevent the root cause of changes The project manager should not just focus on managing

changes, but proactively eliminate the need for changes.

Identify change Changes can come from the project manager, as a result of measuring against

the performance measurement baseline, or from the sponsor, the team, management, the

customer, or other stakeholders. The project manager should actively be looking for changes from
all these sources, because discovering a change early will decrease the impact of the change.

Look at the impact of the change [f it is a scope change, how will it affect the rest of the scope of

the project? If it is a time change, how will it affect the rest of the schedule for the project?

Create a change request Changes can be made to the product scope, any part of the project

management plan, the contract, charter, statement of work, policies and procedures, or even the

performance measurement baseline. The process of making a change should follow the change
management plan.

Perform integrated change control How will the change affect all the other project constraints?

a. Assess the change Does the change fall within the project charter? If not, it should not be a
change to your project; it may be an entirely different project. Wait! Did you catch that? Many
project managers have never really thought about this. Is the change beneficial to the project?
Is it needed? If the answer to any of these questions is no, the change should not be approved.
However, any change that already had a reserve created for it (a previously identified risk
event) should be handled as part of risk management (see the Risk Management chapter),
rather than through the change management process.

b. Look for options Options include actions to decrease threats further, increase opportunities,
compress the schedule through crashing or fast tracking, change how the work is performed,
adjust quality, or cut scope so that the effect of the change will be minimized. Be careful—it
is not wise to decrease the impact of every change. In doing so, the project manager could
decrease the overall probability of success on the project. Sometimes an additional two weeks’
worth of scope added to the project should receive a two-week extension of time to the project,
if the work occurs on the critical path. (See the Time Management chapter for a discussion of
the critical path.)

c. The change is approved or rejected If a change does not affect the project management plan,
baselines, company policies and procedures, the charter, the contract, or the statement of
work, the company’s change management policies may allow the project manager to approve
the change. If the change does affect these key documents, the change typically needs to go to a
change control board. Project documents may be updated as a result of approved changes. The
approved changes are then implemented in the Direct and Manage Project Execution process.

d. Update the status of the change in the change control system This helps everyone know
the status of the change. If a change is not approved, the reasons it was rejected should also be
documented.

Adjust the project management plan, project documents, and baselines Approved changes

need to be incorporated into the project baselines. The changes could affect other parts of the

project management plan or project documents or affect the way the project manager will manage
the project, and the project documentation must be updated to reflect the changes. For example,
if there is a change in scope, the scope baseline (the WBS, WBS dictionary, and project scope
statement), the project management plan, and the requirements traceability matrix should be
updated. If that change in scope affects other areas of the project, the associated documentation

(e.g., the activity list, human resource plan and other resource documentation, schedule, budget,

risk register, etc.) also needs to be updated.

Manage stakeholders’ expectations by communicating the change to stakeholders

affected by the change How often do you remember to do this? This could be thought of as
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configuration management (version control to make sure everyone is working off the same project
documentation).
8. Manage the project to the revised project management plan and project documents

EXercise Test yourself! Describe common changes on projects, and determine
what you would do to handle each. An example is provided. Because of the wide
variety of possible changes, this exercise does not have an “answer;” but it will help
you prepare for questions related to change on the exam. -

Customer wants to
add scope is necessary. Make sure all the data needed in the change
request is filled out. Assess the change, including whether
reserves were allocated on the project to accommodate the
addition of the scope. Look at the impact of the change.
Look for options. Have the change reviewed by the change
control board if necessary.
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f{Pmcess Close iject or Phase

QJQMSQ__BLQIQ‘QI orP Qﬂﬁﬂ_EAﬁEﬁg | Process Group: Closing

Knowledge Area: Integration Management

(See also the Project Management Processes
chapter of this book for a discussion of the closing process group.)

Many of the high-level concepts of closing have already been discussed in the Project Management
Processes chapter. In terms of the Close Project or Phase process, you need to understand that this
effort finalizes all activities across all process groups to formally close out the project or project phase.

Is your project really done when the technical work is done? Not if you don't close it out! The Close
Project or Phase process is one part of project closing. The other part is the Close Procurements
process, described in the Procurement Management chapter. Together, these two processes are
addressed in about 14 questions on the exam.

RICKS Watch out; people with limited project management training and experience have difficulty with
thlS section on the exam. Many do not seem to understand the significance of closure and what
" it does for both the project manager and the project. A project manager must get formal
acceptance of the project, issue a final report that shows the project has been successful, issue the final
lessons learned, and index and archive all the project records. Do you understand the importance of the
items included in Rita’s Process Chart? Make sure you become familiar with all the concepts here and
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imagine completing these activities in the real world on large projects if you do not currently do this for
your projects.

IS Be sure to remember for the exam that “You always close out a project, no matter the
i?RJADEéI circumstances under which it stops, is terminated, or is completed!”

There are financial, legal, and administrative efforts involved in closing. Let’s look again at the activities
presented in Rita’s Process Chart. (This list includes efforts in both the Close Project or Phase and Close
Procurements processes.)
» Confirm work is done to requirements
Complete procurement closure
Gain final acceptance of the product
Complete financial closure
Hand off completed product
Solicit feedback from the customer about the project
Complete final performance reporting
Index and archive records
Update lessons learned knowledge base

vVvYyvYYYVYYY

Note that the Close Project or Phase process involves getting the final formal acceptance of the project
or phase as a whole from the customer, whereas the Verify Scope process in scope management (a
monitoring and controlling process) involves getting formal acceptance from the customer for many
interim deliverables. The project needs both processes.

Does it make sense to you that the Close Project or Phase process is an integration management function?
If not, think of the example of final performance reporting. Can you see how you would have to report

on all knowledge areas? How about the example of indexing and archiving project records? Wouldn't you
need to do so for records from all the knowledge areas? Take some time to think about project closing and
how it applies to proper project management for large projects before you take the exam.
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W

. Effective project integration usually requires an emphasis on:
A. The personal careers of the team members.
B. Timely updates to the project management plan.
C. Effective communication at key interface points.
D. Product control.

. The need for
A. Optimization
B. Integrity
C. Integration
D. Differentiation

is one of the major driving forces for communication in a project.

. Which of the following describes the BEST use of historical records from previous projects?
A. Estimating, life cycle costing, and project planning
B. Risk management, estimating, and creating lessons learned
C. Project planning, estimating, and creating a status report
D. Estimating, risk management, and project planning

. When it comes to changes, the project manager’s attention is BEST focused on:
A. Making changes.
B. Tracking and recording changes.
C. Informing the sponsor of changes.
D. Preventing unnecessary changes.

. A project manager has managed four projects for the company and is being considered to join
the project management office team. The following is discovered during the evaluation of his
performance. The project manager’s first project had an ending cost variance of -500, used two
critical resources, needed to rework the project charter during project executing, and was ranked
14th in priority within the company. The second project finished with a schedule variance of +100,
was completed with a vastly compressed schedule, and received a letter of recommendation from
the sponsor, but the product of the project was not used. The third project had 23 percent more
changes than expected, had an SPI of 0.90, and 25 open items in the issue log when the project
was completed.

Each of these projects had a cost budget of $10,000 and 20 to 28 percent more changes than others

of its size. The project management office decided not to add this project manager to the team.

Which of the following BEST describes why this might have happened?

A. The project manager has only managed low-priority projects, and he had to compress the
schedule, showing that he does not have the skill to work in the project management office.

B. Issue logs should not be used on projects of this size, showing that the project manager does
not have the knowledge to work in the project management office.

C. The project manager did not effectively involve the stakeholders, showing that he does not
have the knowledge to work in the project management office.

D. The project manager had two critical resources on his team and still needed to rework
the project charter, showing that he does not have the discipline to work in the project
management office.
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10.

11.

12.

13.

All of the following are parts of an effective change management plan EXCEPT:
A. Procedures.

B. Standards for reports.

C. Meetings.

D. Lessons learned.

A work authorization system can be used to:

A. Manage who does each activity.

B. Manage when and in what sequence work is done.
C. Manage when each activity is done.

D. Manage who does each activity and when it is done.

A project is plagued by changes to the project charter. Who has the primary responsibility to
decide if these changes are necessary?

A. The project manager

B. The project team

C. The sponsor

D. The stakeholders

Integration is done by the:
A. Project manager.

B. Team.

C. Sponsor.

D. Stakeholders.

Which of the following BEST describes the project manager’s role as an integrator?
A. Help team members become familiar with the project.

B. Put all the pieces of a project into a cohesive whole.

C. Put all the pieces of a project into a program.

D. Get all team members together into a cohesive whole.

Approved corrective actions are an input to which of the following processes?
A. Verify Scope

B. Direct and Manage Project Execution

C. Develop Project Charter

D. Develop Schedule

Double declining balance is a form of:
A. Decelerated depreciation.

B. Straight line depreciation.

C. Accelerated depreciation.

D. Life cycle costing.

You are a new project manager who has never managed a project before. You have been asked to
plan a new project. It would be BEST in this situation to rely on during planning in order
to improve your chance of success.

A. Your intuition and training

B. Stakeholder analysis

C. Historical information

D. Configuration management
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Which of the following BEST describes a project management plan?
A. A printout from project management software

B. A bar chart

C. Risk, staffing, process improvement, and other management plans
D. The project scope

Which of the following is TRUE about the development of a project charter?

A. The sponsor creates the project charter, and the project manager approves it.

B. The project team creates the project charter, and the PMO approves it.

C. The executive manager creates the project charter, and the functional manager approves it.
D. The project manager creates the project charter, and the sponsor approves it.

A project management plan should be realistic in order to be used to manage the project. Which

of the following is the BEST method to achieve a realistic project management plan?

A. The sponsor creates the project management plan based on input from the project manager.

B. The functional manager creates the project management plan based on input from the project
manager.

C. The project manager creates the project management plan based on input from senior

management.
D. The project manager creates the project management plan based on input from the team.

You are taking over a project during project planning and discover that six individuals have signed
the project charter. Which of the following should MOST concern you?

A. Who will be a member of the change control board

B. Spending more time on configuration management

C. Getting a single project sponsor

D. Determining the reporting structure

The project charter for a project was approved for planning and you have just been assigned as
project manager. Realizing that project planning is an ongoing effort throughout the project,
which processes are you MOST likely to combine?

A. Create WBS and Define Activities

B. Estimate Activity Durations and Develop Schedule

C. Develop Human Resource Plan and Estimate Costs

D. Estimate Costs and Determine Budget

All of the following are parts of the Direct and Manage Project Execution process EXCEPT:
A. Identifying changes.

B. Using a work breakdown structure.

C. Implementing corrective actions.

D. Setting up a project control system.
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20.

21.

22.

23.

A project manager is appointed to head a highly technical project in an area with which this

person has limited familiarity. The project manager delegates the processes of Develop Schedule,

Estimate Costs, Define Activities, and Estimate Activity Resources to various project team

members, and basically serves as an occasional referee and coordinator of activities. The results of

this approach are likely to be:

A. A team functioning throughout the project at a very high level, demonstrating creativity and
commitment.

B. A team that initially experiences some amounts of confusion, but that after a period of time
becomes a cohesive and effective unit.

C. A team that is not highly productive, but that stays together because of the work environment
created by the project manager.

D. A team that is characterized by poor performance, low morale, high levels of conflict, and high
turnover.

You are in the middle of executing a major modification to an existing product when you learn
that the resources promised at the beginning of the project are not available. The BEST thing to do
is to:

A. Show how the resources were originally promised to your project.

B. Replan the project without the resources.

C. Explain the impact if the promised resources are not made available.

D. Crash the project.

You have been assigned to manage the development of an organization’s first Web site. The site
will be highly complex and interactive, and neither your project team nor the client has much
experience with Web site development.

The timeline is extremely aggressive. Any delay will be costly for both your firm and the client.
You have a project sponsor and have achieved agreement and sign-off on both the project charter
and the project management plan. Client personnel have been kept fully informed of the project’s
progress through status reports and regular meetings. The project is on schedule and within
budget, and a final perfunctory review has been scheduled.

Suddenly you hear that the entire effort may be cancelled because the product developed is totally

unacceptable. What is the MOST likely cause of this situation?

A. A key stakeholder was not adequately involved in the project.

B. The project charter and project management plan were not thoroughly explained or adequately
reviewed by the client.

C. Communications arrangements were inadequate and did not provide the required information
to interested parties.

D. The project sponsor failed to provide adequate support for the project.

The project manager has just received a change from the customer that does not affect the project
schedule and is easy to complete. What should the project manager do FIRST?

A. Make the change happen as soon as possible.

B. Contact the project sponsor for permission.

C. Go to the change control board.

D. Evaluate the impacts on other project constraints.
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24. Your company just won a major new project. It will begin in three months and is valued at
US $2,000,000. You are the project manager for an existing project. What is the FIRST thing you
should do once you hear of the new project?
A. Ask management how the new project will use resources.
B. Resource level your project.
C. Crash your project.
D. Ask management how the new project will affect your project.

25. You are a project manager who was just assigned to take over a project from another project
manager who is leaving the company. The previous project manager tells you that the project is
on schedule, but only because he has constantly pushed the team to perform. What is the FIRST
thing you should do as the new project manager?

A. Check risk status.

B. Check cost performance.

C. Determine a management strategy.
D. Tell the team your objectives.

26. You are assigned as the project manager in the middle of the project. The project is within the
baselines, but the customer is not happy with the performance of the project. What is the FIRST
thing you should do?

A. Discuss it with the project team.
B. Recalculate baselines.

C. Renegotiate the contract.

D. Meet with the customer.

27. Tt is the middle of the project when the project manager is informed by her scheduler that the
project control limits are secure. That same morning she receives a note from a team member
about a problem he is having. The note says, “This activity is driving me crazy, and the manager
of the accounting department won't help me until the activity’s float is in jeopardy.” In addition,
the project manager has e-mails from a minor stakeholder and 14 e-mails from team members.
While she is reading the e-mails, a team member walks into the project manager’s office to tell her
a corrective action was implemented by a team member from the project management office, but
was not documented. What should the project manager do NEXT?

A. Report the documentation violation to the project management office, evaluate the security of
the control limits, and review the e-mailing rules in the communications management plan.

B. Clarify the reasoning behind documentation being a problem, get the accounting department
to assist the team member, and respond to the minor stakeholder.

C. Add the implemented corrective action to the historical records, discuss the value of
documentation at the next team meeting, and smooth the team member with the accounting
department problem.

D. Find out who caused the problem with the accounting department, respond to the minor
stakeholder before responding to the other e-mails, and review the process listed in the
communications management plan for reporting concerns with the team member having the
documentation problem.

28. The client demands changes to the product specification that will add only two weeks to the
critical path. Which of the following is the BEST thing for the project manager to do?
A. Compress the schedule to recover the two weeks.
B. Cut scope to recover the two weeks.
C. Consult with the sponsor about options.
D. Advise the client of the impact of the change.
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29. During project executing, the project manager determines that a change is needed to material

30.

3L

32.

33.

purchased for the project. The project manager calls a meeting of the team to plan how to make
the change. This is an example of:

A. Management by objectives.

B. Lack of a change management plan.

C. Good team relations.

D. Lack of a clear work breakdown structure.

The project was going well when all of a sudden there were changes to the project coming from
multiple stakeholders. After all the changes were determined, the project manager spent time with
all the stakeholders to find out why there were changes and to discover any more.

The project work has quieted down when a team member casually mentions to the project
manager that he added functionality to a product of the project. “Do not worry,” he says, “I did
not impact time, cost, or quality!” What should the project manager do FIRST?

A. Ask the team member how the need for the functionality was determined.

B. Hold a meeting to review the team member’s completed work.

C. Look for other added functionality.

D. Ask the team member how he knows there is no time, cost, or quality impact.

You are asked to prepare a budget for completing a project that was started last year and then
shelved for six months. All the following would be included in the project budget EXCEPT:
A. Fixed costs.

B. Sunk costs.

C. Direct costs.

D. Variable costs.

Which of the following sequences represents straight line depreciation?
A. $100, $100, $100
B. $100, $120, $140
C. $100, $120, $160
D. $160, $140, $120

This project is chartered to determine new ways to extend the product life of one of the company’s
medium-producing products. The project manager comes from the engineering department, and
the team comes from the product management and marketing departments.

The project scope statement and project planning are completed when a stakeholder notifies the
team that there is a better way to complete one of the work packages. The stakeholder supplies

a technical review letter from his department proving that the new way to complete the work
package will actually be faster than the old way.

The project manager has had similar experiences with this department on other projects, and was

expecting this to happen on this project. What is the FIRST thing the project manager should do?

A. Contact the department and complain again about their missing the deadline for submission
of scope.

B. Look for how this change will impact the cost to complete the work package and the quality of
the product of the work package.

C. See if there is a way to change from a matrix organization to a functional organization so as to
eliminate all the interference from other departments.

D. Ask the department if they have any other changes.
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Project A has an internal rate of return (IRR) of 21 percent. Project B has an IRR of 7 percent.
Project C has an IRR of 31 percent. Project D has an IRR of 19 percent. Which of these would be
the BEST project?

A. Project A

B. Project B

C. Project C

D. Project D

An output of the Close Project or Phase process is the creation of:
A. Project archives.

B. A project charter.

C. A project management plan.

D. A risk management plan.

All of the following occur during the Close Project or Phase process EXCEPT:
A. Creating lessons learned.

B. Formal acceptance.

C. Performance reporting.

D. Performing cost benefit analysis.

Which of the following is included in a project charter?
A. A risk management strategy

B. Work package estimates

C. Detailed resource estimates

D. The business case for the project

A project manager is trying to convince management to use more formal project management
procedures and has decided to start improving the company’s project management by obtaining
a project charter for each of his projects. Which of the following BEST describes why a project
charter would help the project manager?

A. It describes the details of what needs to be done.

B. It lists the names of all team members.

C. It gives the project manager authority.

D. It describes the project’s history.

Linear programming is an example of what type of project selection criteria?
A. Constrained optimization

B. Comparative approach

C. Benefit measurement

D. Impact analysis

You have created the project charter, but could not get it approved. Your manager and his boss
have asked that the project begin immediately. Which of the following is the BEST thing to do?
A. Set up an integrated change control process.

B. Show your manager the impact of proceeding without approval.

C. Focus on completing projects that have signed project charters.

D. Start work on only the critical path activities.

© 2011 RMC Publications, Inc ® 952.846.4484  info@rmcproject.com e www.rmcproject.com

135



mailto:info@rmcproject.com
http://www.rmcproject.com

R R R

Integration Management ciserer rous

41. The engineering department has uncovered a problem with the cost accounting system and has
asked the systems department to analyze what is wrong and fix the problem. You are a project
manager working with the cost accounting programs on another project. Management has issued
a change request to the change control board to add the new work to your project.

Your existing project has a cost performance index (CPI) of 1.2 and a schedule performance
index (SPI) of 1.3, so you have some room to add work without delaying your existing project or
going over budget. However, you cannot see how the new work fits within the project charter for
your existing project. After some analysis, you determine that the new work and existing work
do not overlap and can be done concurrently. They also require different skill sets. Which of the
following is the BEST thing to do?

A. Develop a project charter.

B. Reestimate the project schedule with input from the engineering department.

C. Verify the scope of the new work with the help of the stakeholders.

D. Identify specific changes to the existing work.

42. All technical work is completed on the project. Which of the following remains to be done?
A. Verify Scope
B. Plan Risk Responses
C. Create a staffing management plan
D. Complete lessons learned

43. Your company can accept one of three possible projects. Project A has a net present value (NPV)
of US $30,000 and will take six years to complete. Project B has an NPV of US $60,000 and will
take three years to complete. Project C has an NPV of US $90,000 and will take four years to
complete. Based on this information, which project should the company choose?

A. They all have the same value.
B. Project A
C. Project B
D. Project C
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. Answer C
Explanation This question is asking for the most important of the choices. Think about what

is involved in integration: project management plan development, project management plan
execution, and integrated change control. Updates and product control are parts of project
monitoring and controlling, while integration includes more than control. Advancing the careers
of team members falls under project executing (the Develop Project Team process). In order to
integrate the project components into a cohesive whole, communication is key whenever one
activity will interface with another or one team member will interface with another, and when any

other form of interfacing will occur.

. Answer C
Explanation The project manager is an integrator. This is a question about your role as an

integrator and communicator.

. Answer D
Explanation Historical records are not generally used for life cycle costing, lessons learned,

or creating status reports. They are useful in estimating, risk management, and overall project
planning.

. Answer D
Explanation Project managers should be proactive. The only proactive answer here is preventing

unnecessary changes.

. Answer C

Explanation This is a very confusing question. Did you notice all the distracters that may or may
not be relevant? Most project schedules are compressed by the project manager during project
planning, so that is not a logical reason and cannot be the best choice. Issue logs can be used on
smaller projects, which means the project manager’s use of issue logs is not the best choice. The
number of critical (or hard-to-get) resources noted has no bearing on the need to rework the
project charter. Therefore, that cannot be the best choice. Take another look at the second and
third projects. In the second project, the product of the project was not used. This implies many
things, including the possibilities that either the project manager did not identify the requirements
of all the stakeholders or that the business need for the project changed dramatically and the
project manager did not notice. This indicates a major flaw in the project manager’s abilities. In
the third project, there were 25 concerns of the stakeholders that were not addressed before the
project was completed. Again, this shows a major lack of project management knowledge. The
needs of the stakeholders and not just the sponsor must be taken into account on all projects. This
makes the project manager’s failure to effectively involve the stakeholders the best choice.

. Answer D

Explanation A change management plan includes the processes and procedures that allow
smooth evaluation and tracking of changes. Lessons learned are reviews of the processes and
procedures after the fact, to improve them on future projects.

. Answer B

Explanation Who does each activity is managed with the responsibility assignment matrix.
When each activity is done is managed with the project schedule. A work authorization system is
used to coordinate when and in what order the work is performed so that work and people may
properly interface with other work and other people.
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. Answer C

Explanation The sponsor issues the project charter and so he or she should help the project
manager control changes to the charter. The primary responsibility lies with the sponsor.

Answer A
Explanation Integration is a key responsibility of the project manager.

Answer B
Explanation Integration refers to combining activities, not team members.

Answer B
Explanation Direct and Manage Project Execution is the only correct response.

Answer C

Explanation Double declining balance is a form of depreciation. That eliminates the choice of
life cycle costing. The choices of decelerated depreciation and straight line depreciation are also
incorrect because double declining balance is a form of accelerated depreciation.

Answer C
Explanation Because you have no experience, you will have to look at the experience of others.
This information is captured in the historical records from previous projects.

Answer C
Explanation The project management plan contains more than just a bar chart and the project
manager’s plan for completing the work. It includes all the management plans for the project.

Answer D
Explanation The project manager creates the project charter, but it is approved and authorized
by the project sponsor, giving the project manager authority to proceed with the project.

Answer D

Explanation If we were to rephrase the question, it is asking, “Who creates the project
management plan?” The best answer is that the project management plan is created by the project
manager but requires input from the team.

Answer B

Explanation Determining who will be on the change control board and determining the
reporting structure may have already been done. In any case, these choices are not directly
impacted by the number of sponsors who have signed the charter. Having a single project sponsor
is not necessary. This situation implies that there are six areas concerned with this project. In
addition to added communications requirements, you should be concerned with competing needs
and requirements impacting your efforts on configuration management.

Answer A

Explanation The Create WBS process consists of subdividing major project deliverables (scope)
into smaller, more manageable work packages. The Define Activities process defines the activities
that must take place to produce those deliverables. Therefore, it would be the most practical
choice to combine those processes.
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19. Answer D
Explanation A WBS is created in project planning, but can be used to help manage the project

during project executing. The wording here was not “creating a WBS,” but “using a WBS” A
project control system is set up during project planning, not during project executing, and
therefore is the exception.

20. Answer D
Explanation A project manager must manage a project. If all activities are delegated, chaos

ensues and team members will spend more time jockeying for position than completing activities.

21. Answer C
Explanation Crashing and replanning are essentially delaying the situation. Instead, the project
manager should try to prevent the situation by showing the consequences if the resources are not .
available. This is a more effective strategy than saying, “But you gave them to me”’

22. Answer A
Explanation A single high-level executive can end an entire project if he or she is not satisfied

with the results, even if that person has, by choice, been only tangentially involved in the project.
It is critical to ensure that all of the final decision makers have been identified early in a project in
order to ensure that their concerns are addressed.

23. Answer D
Explanation The other impacts to the project should be evaluated first. Such impacts include
scope, cost, quality, risk, resources, and customer satisfaction. Once these are evaluated, the
change control board, if one exists, can approve or deny the change.

24. Answer D
Explanation You do not have enough information to consider resource leveling or crashing this
project. As you work on any project, you need to constantly reevaluate the project objectives and
how the project relates to other concurrent projects. Is your project still in line with corporate
objectives? If the other project will impact yours, you need to be proactive and work on options now.

25. Answer C
Explanation Before you can do anything else, you have to know what YOU are going to do.
Developing the management strategy will provide the framework for all the rest of the choices
presented and the other activities that need to be done.

26. Answer D
Explanation First, you need to find out why the customer is not happy. Then meet with the team
and determine options.

27. Answer C
Explanation Notice how many situations are thrown at you in this question. It is important to
practice reading through questions to discover what is important and what is just background
information. In this question, the only thing relevant was the corrective action taken. Once you
discover what the primary issue is, look at the choices to find out which is best for addressing
that issue. What is the primary issue here? Did you realize the team member’s note is about a
noncritical path activity? (“Until the project float is in jeopardy” means there is float and, thus, it
is not on the critical path.) So is the issue the noncritical path activity or the documentation? You
might disagree with the logic, but in this case the answer is the documentation. In the real world,
problems often repeat. Without a record of what was done, there is no opportunity to consider the
same solution for future problems. Documentation is critical to projects. Because documentation
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28.

29.

30.

31.

32.

33.

34.

becomes part of the historical records database, it is best to first record the corrective action taken,
then discuss the value of documentation at the next team meeting, and smooth the team member
with the accounting department problem.

Answer C

Explanation Do you remember what to do when there is a change? Evaluate first. You wouldnt
take action before getting approval, so compressing the schedule or cutting scope would happen
after consulting the sponsor and/or advising the client of the impact of the change. You would
not go to the customer before going to your internal management, so advising the client is not the
correct thing to do next. The next step is to discuss options with the sponsor.

Answer B

Explanation The project manager is asking how to make a change. Such a question cannot be
resolved using management by objectives, team relations, or a work breakdown structure. The
procedures, forms, sign-offs, and other similar requirements for handling changes should have
already been determined in the change management plan. Because they were not, the project
manager will waste valuable work time trying to figure it out after the fact.

Answer D

Explanation Notice that the first paragraph is extraneous. Also notice that the question states
that the change has already been made. The project manager’s actions would be different if the
change had not been made. It is the project manager’s job to investigate impacts, as the project
manager is the only one who can tell how a change impacts the project as a whole. Asking the
team member how he knows there is no impact on time, cost, or quality is the best answer. This
begins the project manager’s analysis of the impacts to the project as a whole by finding out what
analysis has already been done. He can then determine how he must finalize the analysis as it
applies to the entire project.

Answer B
Explanation Sunk costs are expended costs. The rule is that they should not be considered when
deciding whether to continue with a troubled project.

Answer A
Explanation Straight line depreciation uses the same amount each time period.

Answer B

Explanation Complaining about the missed deadline could be done, but it is not proactive. It
would be helpful to get to the root cause of why this department always comes up with such ideas
or changes after the project begins. However, this is not the immediate problem; the change is

the immediate problem, and therefore complaining is not best. The type of project organization
described is a matrix organization. There is not anything inherently wrong with such an
organization, nor is there anything in this particular situation that would require it to be changed,
so changing way the company is organized cannot be best. The department’s history indicates
that asking if the department has other changes is something that should definitely be done, but
the proposed change needs more immediate attention. Looking at impacts of the change begins
integrated change control.

Answer C

Explanation Remember, the internal rate of return is similar to the interest rate you get from the
bank. The higher the rate, the better the return.
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Answer A
Explanation The project charter is created in initiating. The project management plan and risk

management plans are outputs of project planning. Project records are archived in the Close
Project or Phase process.

Answer D
Explanation Cost benefit analysis is done earlier in the project to help select between

alternatives. All the other choices are done during the Close Project or Phase process. Therefore,
performing cost benefit analysis must be the best answer.

Answer D

Explanation A risk management strategy and work package estimates are not created until
project planning, but the project charter is created in initiating. A project charter may include the
names of some resources (the project manager, for example), but not detailed resource estimates.
Of the choices given, only the business case for the project is included in the project charter.

Answer C

Explanation The exam will ask questions like this to make sure you know the benefits you
should be getting out of the processes and tools of project management. The details of what needs
to be done are found in the WBS dictionary. The names of team members are included in the
responsibility assignment matrix and other documents. Project history is found in the lessons
learned and other historical records. A major benefit of a project charter is that it documents the

authority given to the project manager.

Answer A
Explanation Constrained optimization uses mathematical models. Linear programming is a

mathematical model.

Answer B

Explanation The best thing to do would be to show the impact. This is the only choice that
prevents future problems—always the best choice. The other choices just pretend the problem
does not exist.

Answer A

Explanation How long did it take you to read this question? Expect long-winded questions on
the exam. Take another look at the choices before you continue reading. Did you notice that each
of the choices occurs during a different part of the project management process?

This question is essentially asking if the new work should be added to the existing project. There
may be many business reasons to try to do this, but from a project management perspective,
major additions to the project are generally discouraged. In this case, the new work is a self-
contained unit of work, has no overlap with the existing work, does not fit within the project
charter, and needs a different skill set. Therefore, it is best to make it a new project.

The first step to answering this question is to realize that the work should be a separate project.
The second step is to look at the choices and see which relates to initiating a new project.
Reestimating the project sounds like the best choice only if you did not realize that the new work
should be a separate project. Verifying scope is done during project monitoring and controlling,
and does not relate to the decision of whether to add work to the project. Identifying scope
changes also implies that the new work has been accepted as an addition to the existing project.
Developing a project charter is among the first steps of initiating a new project, and the best
choice in this situation.
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42. Answer D
Explanation Did you pick Verify Scope? Then you may have forgotten that the Verify Scope
process is done during project monitoring and controlling, not project closing. Planning the risk

responses and creating the staffing management plan are done earlier in the project. The lessons
learned can only be completed after the work is completed.

43. Answer D

Explanation Remember, project length is incorporated when computing NPV, so the references
to how long the projects will take is extraneous information. You would choose the project that
provides the most value, in this case the project with the highest NPV.
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CHAPTER

mScope Management

QuAi“cktest

Scope management
process

Scope baseline
Work breakdown
structure (WBS)
Project scope
statement

WBS dictionary
Requirements
documentation
Requirements
traceability matrix
How to create a WBS
Benefits of a WBS
Uses of a WBS
Requirements -
management plan
Scope management
plan

Work package
Activity
Decomposition
Product scope
Project scope

» Data collection

techniques
» Focus groups
» Facilitated

. workshops -
» Brainstorming
» Nominal group
technique
Delphi technique
Mind maps-
Affinity diagrams
Observation
Prototypes -
Group decision-
making
(unanimous,
dictatorship,
majority,
plurality,
consensus)
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» Control account
» Product analysis
» Validated deliverables

Scope management is the process of defining what work is
required and then making sure all of that work—and only
that work—is done. This is generally an easy topic, but we
all have gaps in our knowledge, even regarding things like
scope management that we deal with daily. The following
are gaps that many people do not know they have. Read
through this list and see if it helps you uncover any gaps in
your knowledge.

4 Things to Know about Scope

LGS Management for the Exam

» You must plan, in advance, how you will determine the

scope, as well as how you will manage and control scope.

This is part of your scope management plan.
» Scope must be defined, clear, and formally approved
before work starts.

» Requirements are gathered from all the stakeholders, not

just the person who assigned the project.

» Requirements gathering can take a substantial amount
of time, especially on large projects that may involve
obtaining requirements from hundreds of people.

» A work breakdown structure (WBS) is used on all
projects. A side benefit of this tool is that you may find
additional scope and be able to clarify identified scope
when you create the WBS.

» While the project is being completed, you must check to

make sure you are doing all the work but only the work
included in the project management plan.

» Gold plating a project (adding extras) is not allowed.

» Any change to scope must be evaluated for its effect on time, cost, risk, quality, resources, and
customer satisfaction.

» No changes to scope are allowed without an approved change request.

» Scope changes should not be approved if they relate to work that does not fit within the project

charter.

» You need to continuously determine what is and is not included in the project.

Please note that creating a WBS is a REQUIRED part of project management. A WBS is not a list! If
you have never created one or do not currently use a WBS on your projects, this chapter will help you
understand how highly beneficial this tool is and what it can do for you. Remember, the exam asks

questions from an expert level and assumes you have experience using the tools of project management.
Therefore, you need to know how the WBS can help you clearly define requirements, plan how you will

manage scope, and control scope.
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Where are we in the project management process?

Understand the business case l

[ Assess what to purchase

Uncover initial requirements,
assumptions, and risks

Assess project and product
feasibility within the given
constraints

I Determine team

Create WBS and WBS
dictionary

|

[ Create activity list

] Create measurable objectives—’

| Create network diagram l

LDevelop project charter I

l Identify stakeholders ]

Develop stakeholder
management strategy

Estimate resource
requirements

LDetermine critical path

144

‘ Develop schedule

‘ Estimate time and cost _|
|
|
|

| Develop budget
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processes, and metrics

Create process improvement
plan

. INITIATING . PLANNING || EXECUTING
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and existing systems do planning—part of all Produce product deliverables
(product scope)
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procedures, and historical Determine detailed | Request changes —I
information requirements Implement only approved
Divide large projects into Create project scope changes
phases
statement l Continuously improve I

~ MONITORING &
. CONTROLLING

Confirm work is done to

determined by the project
manager

Take action to control the fequirements
project | Complete procurement closure l
Measure performance Gain final acceptance of the
against the performance product
measurement baseline

LComplete financial closure ]
Measure performance
against other metrics I Hand off completed product ]

Solicit feedback from the

I Follow processes 1 customer about the project
Determine variances and
1 Perform quality assurance ] if they warrant a corrective Complete final performance
i ] reportin
l Perform quality audits I action or change request g
Influence the factors that ‘ Index and archive records —I
|£:quire final team —I

[ Manage people

Evaluate team and project
performance

‘ Hold team-building activities l

Give recognition and
rewards

]

I Facilitate conflict resolution

I Use issue logs

cause changes

I Request changes

Perform integrated change
control

Iipprove or reject changes |

Inform stakeholders of the
results of change requests

Update the PM plan and
project documents

Release resources as work is
completed

[ Send and receive information

Perform risk identification,
qualitative and quantitative
risk analysis, and risk
response planning

Go back—iterations

prerremn

Prepare procurement
documents

Create change management
plan

Finalize the “how to execute
and control” parts of all
management plans

Develop realistic and final
PM plan and performance
measurement baseline

Gain formal approval of the

plan

Hold kickoff meeting

Determine all roles and l Hold meetings I
responsibilities | Select sellers }
Plan communications J

| Manage configuration 1

|

Gain acceptance of interim
deliverables from the
customer

[ Create forecasts

| Perform quality control |

Report on project
performance and solicit
feedback

Perform risk assessments
and audits

] Manage reserves ,

| Administer procurements |
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The following should help you understand how each part of scope management fits into the overall
project management process:

"Scope Managementt Process .~ - . |DoneDuring © L © - ¢ o @ &
Collect Requirements Planning process group
Define Scope Planning process group
Create WBS Planning process group
Verify Scope Monitoring and controlling process group
Control Scope Monitoring and controlling process group

You should understand the following concepts for the exam.

Product Scope PAGE 103  Product scope is another way to say “requirements that relate to the
product of the project”” It answers the question of “What end result is wanted?” There may be a separate,
preliminary project to determine product scope, or you may define the requirements as part of your
project.

Let’s look at an example of product scope. On a project to build a new train terminal, the product
scope is “a new train terminal that meets these technical specifications.” To determine if the project
successfully achieved the product scope, the resulting product (the new train terminal) is compared
to the product requirements, which are recorded in the requirements documentation and the project
scope statement for the project.

Project Scope PAGE 103  The project scope is the work the project will do to deliver the product
of the project (i.e., the product scope). In the train terminal example, the project scope is the work
that needs to be done to deliver the train terminal. This work includes the planning, coordination, and
management activities (such as meetings and reports) that ensure the product scope is achieved. These
efforts become part of the scope management plan, which is part of the project management plan. To
determine if the project scope has been successfully completed, the work accomplished is measured
against the scope baseline in the project management plan.

3 notice which word is used in questions on the exam. The answer to a question about product

FETo Scope management involves managing both product scope and project scope. Be careful to
OFTH
\TRADES scope is different than the answer to a question about project scope.

Scope Management Plan  Each of the knowledge areas has a management plan. For scope, this
plan answers the questions of, “How will I achieve the scope? What tools should I use to plan how the
project will accomplish the scope? What enterprise environmental factors and organizational process
assets (described in the Integration Management chapter) come into play?” It also addresses how

the scope will be managed and how it will be controlled to the project management plan. The scope
management plan essentially contains three parts: how scope will be planned, executed, and controlled.
The PMBOK" Guide does not identify the creation of this document as a separate scope management
process. Instead, the plan is created as part of the Develop Project Management Plan process.

Although very few companies have templates, forms, or standards for scope management, these are
valuable assets to have on a project. Each project’s scope management plan is unique, but it may cover
topics that can be standardized for the company or for the type of project. Once completed, the scope
management plan becomes part of the project management plan, and the project manager uses it to
guide and measure the project until closing.
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The scope management plan can be developed in stages, or iterated, during project planning. The first
step is to determine how scope will be defined. Once the rest of the project is planned, the project
manager will have enough information to decide how the scope will be executed and controlled. Those
decisions will then become part of the scope management plan. Another aspect of iterations is that later
parts of project planning, such as the Plan Risk Responses process, can add new scope to the project,
thereby changing the scope management plan.

Stop; do not just read on. Instead, read this section over again. Notice that you need a good
understanding of the project scope in order to create a scope management plan. The idea behind the
creation of this and all management plans is “if you cannot plan it, you cannot do it” Yet many people
make the mistake of starting to work on a project before the product and project scope are finalized and
before they have properly planned how they will manage scope. Do you? As we've previously explained,
you need to assume proper project management is being done on the project when you take the exam,
unless the question says otherwise. Remember, creating a scope management plan is a required part of
project management.

The Scope Management Process To avoid the risk that you will read the rest of this chapter
and miss an important issue, let's make this point clear right away: How PMI says scope should be
managed and how you manage it in the real world might be different. There are a lot of acceptable ways
to manage scope. If you do it differently than described here, you are not necessarily wrong; you may
just be managing scope differently based on the needs of your projects. The PMBOK® Guide describes
the scope management process as:

1. Determine requirements, making sure all requirements support the project’s business case as
described in the project charter.
Sort and balance the needs of the stakeholders to determine product scope and project scope.
Create a WBS to break the scope down to smaller, more manageable pieces.
Verify that the completed scope of work is acceptable to the customer.
Measure scope performance, and adjust as needed.

AN O

Again, this may not be what you do in the real world. For example, many organizations establish a
separate project to handle the requirements gathering process and determine what the project will

be. This is especially true for work that demands a large requirements gathering effort and when the
people involved in determining requirements are different than those who will perform the work. Past
editions of the PMBOK" Guide assumed the requirements were determined before the project began.
The PMBOK" Guide, Fourth Edition includes gathering and determining requirements as part of project
work, however. In the real world, the decision of whether to gather requirements as a separate project
should be made based on the needs of the project and the organization.

JGUNEY While taking the exam, assume that you will need to determine requirements as part of the
OF.THE: .

iTRADE"” pro;ect.

If you work as a seller, your process might begin with the receipt of a large technical description
(possibly 300 pages) of what the customer wants. Since the product requirements are supplied in such

cases, the requirements step is more about clarifying product requirements than determining them. The
project requirements would still need to be determined, however.

IGIMN] Assume that you are the project manager for the BUYER for all questions on the exam that
lTRJADEé involve procurement, unless the question specifically states otherwise.

Here is something else to notice about PMTI’s scope management process. Do you realize what the
phrase “making sure all requirements support the project’s business case, as described in the project
charter” means in the real world? It means that no one can request or add work that is not related to the
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reason documented in the charter for initiating the project. Yet, in your real world, do you see people
who want work done and try to attach it to any project they can to get the work accomplished? Do you
see scope on projects that does not support the company’s business objectives? It happens all the time.
Therefore, a project manager must be assertive. This is also the attitude you should have when you

take the exam. You must be able to say no and not allow such activities to take place on your project.
Unnecessary scope adds time, cost, and risk to the project that you just do not need. You have to be able
to say, “That sounds like it is its own project. It should go through the project approval process, instead
of being added to my project” Understanding this attitude that a project manager needs to properly
plan and protect the project is essential for passing the exam.

Now let’s look in more detail at the process promoted by PML

Process: Collect Requirements
Process Group: Planning
Knowledge Area: Scope Management

Requirements are what stakeholders need «
from a project or product. Work should not be included in a project just because someone wants it.
Instead, the requirements should relate to solving problems or achieving objectives. Requirements may
include requests about how the work is managed (“You cannot shut down our systems on a Friday™)

or capabilities stakeholders would like to see in the product of the project (“The new software should
allow multiple users to access it at the same time”). They also may be related to quality (“There can

be no more than one day of unexpected down time”), business processes (“You must track and report
the project’s expenses in this way”), compliance (“By law, we have to meet this safety standard”), or
even project management (“We require risk management procedure X to be used on the project”). The
Collect Requirements process looks for all requirements, not just those related to the product of the

project.

The high-level project and product requirements should have already been defined in the project
charter during initiating. The Collect Requirements process involves gathering more specific input on
those requirements and any related assumptions from all stakeholders. This process is critical to project
success, as a missed requirement could mean significant changes and conflict throughout the remainder
of the project and even project failure.

So how do you collect requirements? First, know who your stakeholders are. This information is
recorded in the stakeholder register. Then get the stakeholders to give you requirements! It may sound
simple, but it is not. For large projects, there could be hundreds of stakeholders, and no single method
of collecting requirements will work for all stakeholders. Since missing a needed requirement can be
very expensive and time consuming and cause other problems later, an extensive and concerted effort
needs to be made to find all the requirements before work starts on a project. This effort may involve
reviewing lessons learned and other historical records and using various data gathering techniques
(described next). The project manager needs to choose the techniques that are most appropriate for the
project and the stakeholders. Many of these techniques can also be used as part of other data gathering
efforts, such as identifying risks during the risk management process.

Reviewing Historical Records Historical records and lessons learned can indicate what the
requirements were on similar projects and help identify relevant processes and expectations. For
example, historical records may provide data about reporting requirements, project management
requirements, system compatibility requirements, compliance requirements, etc. Lessons learned from
other projects may also identify commonly overlooked areas of scope to help ensure such requirements
are not missed on the current project.
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Interviewing This technique may also be called “expert interviewing” on the exam. The team or
project manager interviews project stakeholders to identify their requirements for a specific element
of the product or project work, or for the overall project. These interviews can take place between two
individuals or in group settings. Interviews can also be conducted via e-mail, phone calls, letters, or
other methods.

Focus Groups The focus group technique helps get a specific set of stakeholders’ or subject matter
experts’ opinions and requirements for the product or an aspect of the project. The members of the
focus group can discuss their ideas with each other, but the conversation is directed by a moderator.

Facilitated Workshops  Facilitated workshops bring together stakeholders with different

perspectives (e.g., product designers and end-users) to talk about the product and, ultimately, define
requirements.

Brainstorming Be careful here—many people think brainstorming is just a meeting where people
discuss ideas, but it is more than that. The purpose of brainstorming is not to get individual thoughts;
instead this technique strives for “group think”” One person mentions an idea to solve a problem or,

in this case, determine scope. That idea generates an idea from another participant, which leads to yet
another idea, and so on. This technique does not assure that all the participants’ ideas are captured.
Instead, it produces ideas that were generated from each other.

As with any group technique, the results of brainstorming sessions vary depending on who the
participants are. It can be highly beneficial to include people with different perspectives or backgrounds.
The participants may be internal or external to the project or the organization.

Nominal Group Technique' This technique is usually, but not always, done during the same
meeting as brainstorming. The meeting participants rank the most useful ideas generated during the
brainstorming session.

Delphi Technique Wwith this technique, a request for information is sent to experts who participate
anonymously, their responses are compiled, and the results are sent back to them for further review
until consensus is reached.

Mind Mapsz A mind map is a diagram of ideas or notes to help generate, classify, or record
information. It looks like several trees radiating out of a central core word (see the following diagram).
Colors, pictures, and notations can be used to make the diagram more readable.
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Magazines

Small chairs—80% o Newspapers
Children’s Area g Area
Story time locale Comfortable chairs—25
Patron desks—2

150,000 books

Podium

Ceiling-mounted projector

Book Storage { 15 different categories

Public Meeting Space

Signage above for easy locating

Small—10 person

Library
Requirements

Separate entrance

Drop-down screens Computers for public use—48

Computers for visitors’
service desk—12
Computers Computers for staff

offices/cubes—20

Room for audio books

and music—2,000 sq ft Computers with capability
Shelves for audio books—15 } Audio to play audio—5 Each area—3

\ Printers

Racks for music—12 \_Public use—7

Directors (12'x12")—1
Offices—4 e

( .
Office Space gers (7'x7)—3
( Cubes (6’x4, 5 per area)—15

Affinity Diagrams3 In this technique, the ideas generated from any other requirements gathering
techniques are grouped by similarities. Each group of requirements is then given a title. This sorting
makes it easier to see additional areas of scope (or risks) that have not been identified.

Library Project Requirements

l’i BookStorage i Compiters ‘OfficeSpace . 5. " Customer Service
| 15,000 books I 48 computers for public Foﬂices and 15 cubes ‘I 1 desk per area with
use computer and phone

' 15 different categories ] l 1 director’s office (12’x12’) I

12 computers for

Signage above for easy visitors’ service desks 3 managers’ offices (7x7’),
locating located near their areas of
20 computers for staff concern
offices/cubes
5 cubes (6’x4’) for each
Printer for each area; 7 manager’s area
printers for public use
Newly identified
requirements
Newly identified
requirements
[ Childrex's Area Reading Area .  Public Meeting Rooms .~ - Andio -
l Small chairs (80%) l I Magazines I l 3 rooms I 2,000 sq ft for audio
books and music
l Story time locale J l Newspapers I 10 person, 20 person, and
50 person 15 shelves for audio
’E)mfortable chairs ' books
Ii)rop-down screens I
[roms |
Podium for 50-person
room 5 computers with
capability to play
audio
Newly identified
requirements
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ACTION - - ./ 7 |UnderstandCanDo
R . _1,;.5? ?;;“f’ : o ;f ’:!f x
Call on management to help resolve competing interests

when the project manager and the team cannot come up
with a fair and equitable solution.

Fix the project when the project starts to deviate from
the requirements, rather than changing or lowering the
requirements to meet the results of the project.

Work toward fair resolution of disputes that consider all
stakeholders’ interests as well as the needs of the project.

Hold meetings, interviews, and discussions to facilitate
the resolution of competing requirements.

Use negotiation techniques to resolve disputes between
stakeholders.

Plan and implement effective communication. (Do not
just read this item and move on! Take some time to think
about what effective communication is.)

Gather, assess, and integrate information into the project.

Resolving Competing Requirements Many project managers have no idea how to weight
requirements. What if the engineering department wants the project to focus on decreasing defects
and the accounting department wants the project costs to be lower? Can both needs be met? What
if the engineering department is the primary stakeholder or even the sponsor of the project? Do
that department’s needs outweigh the needs of the accounting department? What if the needs of the
engineering department actually hurt the accounting department?

Some issues are so complex they cannot be resolved by the project manager alone and require
management intervention. There are some standard guidelines for balancing competing requirements,
however. One trick is to walk through the following list for each requirement.

IS You should help resolve competing requirements by accepting those that best comply with the
LAY (llowine:
\TRADE: et
» The business case stating the reason the project was initiated (market demand, legal
requirement, etc.)

» The project charter

» The project scope statement (if this is available at the time of the conflict)

» The project constraints

So a stakeholder’s request to do or add something to the project that is not related to the reason

the project was initiated should be rejected. If the requirement is related to the reason the project

was initiated but it does not fall within the project charter, this request should also be rejected. Any
suggested changes to the project charter need to be brought to the sponsor’s attention for approval.
When considering constraints, if the most important constraint is schedule, then any requirements
that would delay the schedule would not likely be accepted. Those that enhance the schedule (without
serious impact on the other project constraints) would more likely be accepted. Requests that do not fall
within these guidelines could become part of a future project instead.
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Requirements Management Plan Remember that PMI-ism to plan before you do? The
requirements management plan falls into that category. It is an output of the Collect Requirements
process. In addition to describing the methods you intend to use to identify requirements, the plan
should answer the following questions: “Once I have all the requirements, what will I do to analyze,
prioritize, manage, and track changes to them? What should I include in the requirements traceability

matrix (described next)?”

Requirements Traceability Matrix’ Have you ever worked on a project in which some
requirements got lost in the details? The process of determining requirements (especially on large
projects) can easily involve one requirement leading to more refined requirements and clarifications. It
can be difficult to remember where a requirement came from and its significance to the project. Losing
focus on the reason for a requirement can result in a major strategic or project objective not being met.
The requirements traceability matrix, another output of the Collect Requirements process, helps link the
requirements to the objectives and/or other requirements to ensure the strategic goals are accomplished.
The matrix is used throughout the project in analyzing proposed changes to project or product scope.

The following is an example of a requirements traceability matrix.
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Improve access to job resources
X X
by 20%, X X X|x X
Improve local children’s reading
levels by two grade levels in one X X X X X
year.
Provide a pleasant place for
. XXX
community members to meet. X)X X XX x
Replace the existing library by
XX
end of next quarter. X X|x | x X X XXX XXX

Information like requirement identification numbers, the source of each requirement, who is
assigned to manage the requirement, and the status of the requirement should also be recorded. The
PMBOK® Guide suggests documenting this information in the requirements traceability matrix. For
large projects, however, including all this information in the matrix would make it cumbersome and
difficult to use. Another option is to store this data in a separate repository, preserving the matrix as
an easy-to-reference tool. For the exam, simply understand that the requirements traceability matrix
links requirements to objectives and/or other requirements, and that the requirement attributes (i.e.,
identification numbers, source, status, etc.) also need to be documented.
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Did you notice in the previous paragraph that each requirement is assigned to someone to manage,

or own? This concept is similar to that of risk owners, described in the Risk Management chapter. An
owner helps ensure the customer receives what they asked for and the objectives are met. Assigning
team members to manage requirements also helps free up the project manager’s time. The role of
requirement owner is another example of the type of work team members may do on a project beyond
their efforts to produce the product. -

Process: Define Scope
| Process Group: Planning
Knowledge Area: Scope Management

The Define Scope process is :

primarily concerned with what is and is not included in the project and its deliverables. This process
uses the requirements documentation created in the Collect Requirements process, the project charter,
and any additional information about project risks, assumptions, and constraints to define the project
and product scope.

Remember that planning is iterative. When the requirements have been determined, the project
manager follows the project management planning process outlined in Rita’s Process Chart to
determine the schedule and budget. If the resulting schedule and budget do not meet the sponsor’s

or management’s expectations for the project, the project manager needs to balance the requirements
(scope) against the budget, schedule, and other constraints in the project. The iteration process involves
coming up with options for meeting the scope, time, and cost objectives of the project and presenting
those options to management for a decision. This work may include compressing the schedule,
identifying alternative ways to perform the work on the project, or adjusting the budget or scope. The
result is a realistic schedule and budget that can achieve the project’s scope.

The Define Scope process is summarized in this book. The following are two key reasons this process is
important on the exam:

» Many project managers complain about unrealistic schedules, but you need to understand for
the exam that unrealistic schedules are the project managers’ fault because they have not done
planning in an iterative way, as described in the previous paragraph.

» Project managers spend a large portion of their time, while the work is being done, looking for
options to adjust the project and still make the project schedule or budget. Therefore, all the tools
used in planning to come up with a realistic schedule and budget, such as negotiating scope and
fast tracking, are also major activities while the work is being done.

The process of Define Scope will continue as the project progresses and will be iterated. Regardless of
when it is performed, its purpose is always to determine what scope is and is not in the project.

Product AnalysiS As noted at the beginning of this section, part of defining scope is determining
what the deliverables of the project are. The purpose of product analysis is to analyze the objectives and
description of the product stated by the customer or sponsor and turn them into tangible deliverables.
For the exam, realize you may need to determine and define deliverables as part of the project, rather
than receiving a complete list from the customer.

Project Scope Statement’ The primary result, or output, of the Define Scope process is the
project scope statement. This document in effect says “Here is what we will do on this project” or

“Here is the approved project and product scope for this project.” The development of the project scope
statement can take a lot of time and involve the expert judgment of many stakeholders and even experts
from outside the organization. While defining requirements and defining scope, you should identify
areas where people requested scope but it was not approved to be included in the project. You should
also clarify areas where the scope could easily be misunderstood. It is a waste of project time and money
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to create scope that is not needed or approved, yet it is easy for this to occur. A trick to avoiding this
problem is to identify in the project scope statement what is not in the project to make it clear that such
additions are not allowed.

The project scope statement, along with the WBS and WBS dictionary (described later in this chapter),
comprise the scope baseline, which is part of the project management plan. The project scope statement
may include:
» Product scope
Project scope
Deliverables
Product acceptance criteria
What is not part of the project
Constraints and assumptions

vVvyvyYYyYy

/;'rocess: Create Work Breakdown Structure &
. Process Group: Planning
t Knowledge Area: Scope Management

Before you go any further, ask yourself, “What is a WBS?” It is essential to correctly
understand this project management tool for the exam.

EXercise Test yourself! What is a WBS?

ANSWer This question should be easy if you currently use WBSs on your projects.
You may be in trouble on the exam if you do not create these in the real world, however.
Why? The WBS is a required element in project management. This organizational tool
shows all the scope on the project, broken down to manageable deliverables. Without a
WBS, the project will take longer, elements will slip through the cracks, and the project
will be negatively impacted. So there is no choice. All projects, even small ones, need a
WBS. Read the rest of this section to learn more about what a WBS is and how it adds
value to the project.

Questions on the exam are designed to identify those who know what WBSs are but who do not use
them in the real world. What if a question described details of a project to you and then asked, “You
are in the middle of planning this project and creating a WBS. Which of the following would you most
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likely need to worry about?” It is difficult to answer such questions with only academic knowledge. You
need to have been there! You need experience using this tool.

Let’s work through the topic of the WBS together. Try the following exercise.

Exercise . Many people 51mply make a hst of thmgs to do as the1r method of
defining the activities on a project. This is a mistake; there are enormous advantages.
to using a WBS instead. Test yourself Can 'you explain why the i 1mage on' the right
side (a list)is not as good as ‘the dlagram on, the left (a WBS)? ~

Custom Vendor Selection

Agenda for visits

Evaluation criteria

Team preparation

>
>
>
» Visit schedule
>
>
>

Report on visits

Vendor scores

Finalist list

Vendor Reference Chécks:

» Reference format

» Vendor reference requests

» Reference evaluation forms

Answer Here are )ust a few answers to why a WBS is better than a hst
» The way a list, the method on the right, is'created and the way it dxsplays
information. make it easy to ‘overlook some dehverables In contrast, the
construction of the WBS chart on'the: Ieft helps to ensure that. nothmg shps
L through the cracks. - o
A list can be cumbersome and does Tiot, allow you to clearly break down alarge
project. 1nto small enough pleces Wl’[h a WBS, you can easily break down -
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the work into work packages, and the WBS shows how the work pgckages, are

ect in

helps people better understand the

So will this be on the exam? Not directly; but you will need to fully understand a

WBS, and this discussion describes aspects of using a WBS that many people do not
understand.

The following is a sample WBS.

whereas the WBS is created with input
from the team and stakeholders. Involving the team and stakeholders helps gain
their buy-in, and increased buy-in leads to improved performance. In contrast,
a list often makes people wary of the project because they do not understand the
project by looking at the list, nor do they know how it was created. .
The process of creating a WBS allows the team to walk through the proj ‘
their minds and thus improves the project plan. The execution of the project is
typically easier and less risky as a result.
Being involved in the creation of the WBS
project and makes it feels more achievable. -
A WBS shows a complete hierarchy of the project, making it easier to see how
one deliverable relates to another. A list is just a list. '

A WBS (on a Summary Level) for a Hardware/Software Creation and Installation Project

IS Project

Requirement
Document

Design
Document

I

|

Installed Hardware
and Software

Test
Reports

(

Trained
Staff

ocitmentation

Turnover

-

Interview
Report

Require-

ment
List

Software
Design
Document

Operational

Hardware

|

1

Software Database
Files Files

Hardware

Test Report

Unit Test
Report

System

Test Report

User Test
Report

Turnover || Warranty
Report Fixes

[

I

[

Tested
Hardware

Racks
Ready for
Hardware

Installed

Hardware

Interface || Program

Files Files

Most commonly, the project title goes at the top of the WBS. The first level is typically the same as

the project life cycle (for example, for the IS project shown in the previous diagram: requirements
documentation, design, installation, testing, training, turnover). The later levels break the project into
smaller pieces. Such decomposition continues until the project manager reaches the level appropriate to

manage the project.

Although the WBS may look like a corporate organizational chart, it is not! It serves a different
function. The WBS allows you to break down a seemingly overwhelming project into pieces you can
plan, organize, manage, and control. The creation of the WBS is a top-down effort to decompose the
deliverables, and the work required to produce them, into smaller pieces called work packages.

For the exam, note that each work package consists of nouns—things, rather than actions. A WBS is
deliverable-oriented. This does not mean that only customer deliverables are included in the WBS. The
complete scope of the project, including product scope, project scope, and project management efforts, are
included.
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%F;__I%SI Watch out for the word “task.” What many people refer to as a “task” in the real world is often
'lTI{ADE«% called an “activity” on the exam.

Understand that there are few set rules for creating a WBS. WBSs created by two people for the same
project will look different. That s fine, as long as these rules are followed:

» The WBS is created with the help of the team.

> 'The first level is completed before the project is broken down further.

» Each level of the WBS is a smaller piece of the level above.

> The entire project is included in each of the highest levels of the WBS. Eventually some levels will
be broken down further than others.
The WBS includes only deliverables that are required for the project.
> Deliverables not in the WBS are not part of the project.

v

The team breaks down the WBS until work packages are reached. This occurs when the deliverables:
» Can be realistically and confidently estimated
» Can be completed quickly

» Can be completed without interruption (without the need for more information)
» May be outsourced or contracted out

Once they are determined, you might enter the work packages—the items at the lowest level of the
WBS—into project scheduling software. You would not try to derive the list of work packages by using
this software, however. That list comes from the creation of the WBS.

The levels in the WBS are often numbered for ease of location later. When the WBS is complete,
identification numbers are assigned to help distinguish where a work package is in the WBS. There are
many different numbering systems you can use. The following image provides an example:
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You may see the term “control account” (shown in the previous image) on the exam. For some projects,
you might not want to manage costs at the work package level. Instead, you would manage them at a
higher level in the WBS, called the control account.

As the planning process progresses, the team breaks down the work packages from the WBS into the
schedule activities (or “activities” for short) that are required to produce the work packages. Note that
this further breakdown of the WBS into an activity list is done as part of the time management process
of Define Activities. The team uses the project scope statement, WBS, and WBS dictionary (described
later in this chapter) to help define which activities are required to produce the deliverables.
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On small projects, the WBS is often broken down into work packages that involve from 4 to 40 hours
of work. On large projects, however, the work packages may be much larger than this; for example, they
could involve 300 hours of work. Therefore, the Define Activities process is especially important on
large projects. Can you imagine how this effort is different on a large project than on a small project?

If your company works on many similar projects, it is important to realize that the WBS from one
project may be used as the basis for the next. Therefore, the project management office should collect
WBS examples and encourage the creation of templates.

Great project managers do not only see the value of the information provided in the WBS; they also
recognize the value that the effort involved in creating the WBS adds to the project. Do you really
understand what a WBS is? Try the next exercise. If you miss many of the answers, review this section
again and rethink your knowledge of WBSs before taking the exam.

Exercise Test y;ﬁrself I"'What é’rewtyﬁe‘behgﬁts of usinga WBS?

AﬂSWGI’ ThlS exerc1se may seer{i edundant of the prev1ous exerc1se, ‘but 1t is
unportant to clearly understand the alue of the WBS for the exam ‘The. followmg are ,
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The WBS is the foundation of the project. This means almost everything that occurs in planning after
the creation of the WBS is related to the WBS. For example, project costs and time are estimated at the
work package or activity level, not for the project as a whole. Risks are identified by work package, not
just for the project as a whole. Work packages are assigned to individuals or parts of the performing
organization, depending on the size of the project. Does the following diagram make sense to you? Are
you getting the full value of the WBS on your projects?

 Network
| Diagram

i Resources

Eﬁmaﬁng g

Budgeting sghedu;mg

Let’s think about the project control element in the previous diagram. Many people forget to use the
project management tools from project planning while the work is being done. They may create a WBS
as a required activity but then forget about it. As a result, they do not get all the tool’s benefits. If the
exam asks what you do with the WBS once you have created it, what will you answer?

Exercise What do you do with a WBS once you have created it?

Answer 1If you were going to test someone’s knowledge, would you test the basics
like “What is a WBS?” or would you test knowledge about how a WBS helps better
manage a project? The exam strongly weighs toward the latter. So take some time to
really think about this question.

When completed, the WBS can be used any time the scope of the project needs to be
reevaluated. For example, you can use a WBS:

» When there is a scope-related change request to the project. The WBS; along
with the project scope statement, can help you see if the request is within the
planned scope of the project.

» As part of integrated change control to evaluate any impacts of other changes on
scope.
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» Asaway to control scope creep (i.e., scope increasing or varying from what was
planned on the project) by reminding everyone what work i isto be done.

» Asacommunications tool.
» To help new team members see their roles. .

IEI There can be many references to the WBS on the exam. In short, remember the following. A WBS:
(T)g IIHEEa » Isa graphical picture of the hierarchy of the project.
» Identifies all the deliverables to be completed—if it is not in the WBS, it is not part of the project.
Is the foundation upon which the project is built.
Is VERY important.
Should exist for every project.
Forces you to think through all aspects of the project.
Can be reused for other projects.
Does NOT show dependencies.

vVvyYvyVvyYyysey

I The previous list should help you get a few more tricky questions right on the exam. Now, would
?; gl})iEE you like to get one more right? Many people confuse the terms “WBS” and “decomposition.”
The best way to think of decomposition is that decomposition is what you are doing, and the

WBS is the means to do it. In other words, you can decompose the project using a WBS.

(M) The exam may use the term “deconstruction” instead of “decomposition.” Both terms mean the
?RXDEE same thing.

RICKS Like tricks? Here is another one. Use the following diagram to keep the relationships straight in
TRADE your mind.

WBS

Project
Control
Accounts

WBS Work
Dictionary [~~ """ Packages

l

Activities

WBS Dictionary pAGE 121 Do you want to hear about a really great idea? Think about how a work
package is identified in a WBS. It is usually described in a few words, such as “casing design” or “module
XYZ code”” But giving such a brief description of the deliverable to a team member allows for too

much possible variation from what the deliverable was intended to be; it allows for scope creep. A WBS
dictionary is the solution to this problem. This document provides a description of the work to be done
for each WBS work package and helps make sure the resulting work better matches what is needed.
Therefore, a project manager can use the WBS dictionary to prevent scope creep before work even starts
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on the project, rather than dealing with scope creep while the work is being done through the use of
management skills and constant inspection.

The WBS dictionary is an output of the Create WBS process. This document may be used as part of a work
authorization system, which informs team members of when their work package is going to start. The
WBS dictionary describes the schedule milestones, the acceptance criteria, and other information about
the work package. You can also use it to control what work is done when, to prevent scope creep, and to
increase stakeholders’ understanding of the effort required for each work package. The WBS dictionary
essentially puts boundaries on what is included in the work package (similar to the way the project charter
puts boundaries on what is included in the project). NOTE: Some of the entries in the WBS dictionary are
filled in during iterations, rather than when it is first drafted (i.e., durations, interdependencies, etc.).

A WBS dictionary may contain information similar to the following:

[ s ” D ) I P T — T
|WBSDictionary = . vt v R w o w T
Control Account Work Package Name/ | Date of Update Responsible Organization/
ID# Number Individual

Work Package Deliverable Description

Work Involved

Acceptance Criteria (How to know if the deliverable/work is acceptable)

Assumptions

Risks

Resources Assigned

Duration

Schedule Milestones

Cost

Due Date

Interdependencies
Before this work package
After this work package

Approved By: Project Manager Date:

Scope Baseline PAGE 122 Think about the word “baseline” We discussed baselines in the
Integration Management chapter and will continue to mention baselines throughout this book. Some
people who do not currently use baselines to help control their projects have a hard time understanding
this concept. Baselines are simply the final, approved version of certain pieces of the project
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management plan. For scope, the baseline is the version of the WBS, WBS dictionary, and project scope
statement that was approved at the end of planning, before the project work began. As the work on the
project progresses, the project manager looks at where the project is at compared to where the baseline
says it should be. In other words, what scope has been completed on the project? Does it match what is
defined in the WBS, WBS dictionary, and project scope statement?

If scope is needed that is not in the baseline, a change has to be formally approved through the integrated
change control process, and a new item (or items) then needs to be added to the WBS, WBS dictionary,
and project scope statement to show the scope addition. This updated documentation becomes the

new scope baseline for the project. Any other components of the project management plan and project
documents that are affected by the change in scope also need to be updated (e.g., parts of the project
management plan or project documents related to schedule, budget, resources, quality, risk, etc.).

A project’s (and project manager’s) measurements of success include whether the project has met

the requirements and whether the scope baseline has been met. And because a project manager’s
performance is evaluated along with the success of the project, it is essential to use the tools, techniques,
and practices of project management in the real world. These assets make it so much easier to achieve
success on a project and to get a great evaluation of your own performance as the project manager.

Process: Verify Scope
Process Group: Monitoring & Controiling
3 Know!edge Area: Scope Management

Many people are confused about ™ Nienns
what it means to verify scope. Are you one of them? If so, we can help you get up to five more questions

right on the exam by clarifying this process.

TRICKS First, think about the name of the process. Many people think Verify Scope means making sure you

s AD documented the right scope during project planning. This is incorrect, however. The Verify Scope
process actually involves frequent, planned-in meetings with the customer or sponsor to gain formal

acceptance of deliverables during project monitoring and controlling. That's a big difference, isn't it?

Let’s look at the inputs to this process. Try this exercise.

Exercise What would you expect the inputs to Verify Scope to be? (Remember
that the word “input” means, “What do I need before I can. . .?”)

Answer
» Work must be completed and checked each time before you meet with the
customer; therefore, you must have what are called validated deliverables from
the Perform Quality Control process.
» It might be helpful to have the approved scope with you when you meet with
the customer, so you need the project management plan (specifically, the scope
baseline).
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» You might: also need the requirements traceablhty matrix for the meeting, so
- you can track where requlrements came from and prove that requlrements were
achieved and in ‘what work.
» Inaddition, you should have the reqmrements docmnentatlon to refresh your
‘memory about the full details of the requxrements
» You would previously have agreed to what the deliverables are and the need for
the customer to formally accept deliverables while planmng the project (part of
the scope management plan) S

Can you see how important having experience working on projects is for the exam, and how you can
use logic to answer many questions correctly, even input questions? Now let’s try the dreaded outputs.

y EXGI‘CISE Name the outputs of Venfy Scope. (Remember that output means,
What w111 I'have when I am done wn:h ?”)

AI'ISWBI' Anothery way of lookmg at an‘output is to think about why you are
botherlng domg thlS and what the results should be Venfy Scope is done to help

changes and issues durmg the pro;ect than at the end. The customer w111 either accept
deliverables or make change requests. In either case, the project documents will need
to be-updated to reflect completlon or changes. Therefore; the outputs are: '
- » “Accepted deliverables-: ‘

» Change requests

». Project document updates -

IS Beyond the potentially misleading name, there are a few more tricky aspects of the Verify Scope
?EKHE process. First, it can be done at the end of each project phase in the project life cycle (to verify

the phase deliverables along the way) and at other points throughout the project as part of
monitoring and controlling (to verify any deliverables that require approval in the middle of the phase
or project). Therefore, you verify scope with the customer multiple times in one project. The difference
between the Verify Scope and the Close Project or Phase processes can also be a little tricky. Whereas
the Verify Scope process results in formal acceptance by the customer of interim deliverables,
remember that part of the reason for the Close Project or Phase process is to get final acceptance or
sign-off from the customer for the project or phase as a whole.
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IT RICKS The third tricky area is how Verify Scope relates to Perform Quality Control. See the
iTRADE' following diagram.

Complete deliverables
(part of Direct and Manage Project Execution)

v

Perform Quality Control inspection
(validate deliverables)

v

Changes are requested and corrective action
or defect repair completed

v

Perform Quality Control inspection is repeated
(validated deliverables)

v

Meet with the customer
(Verify Scope process)

Customer accepts deliverables

Changes are requested

Although Perform Quality Control is generally done first (to make sure the deliverable meets the
requirements before it is shown to the customer), the two processes are very similar in that both involve
checking for the correctness of work. The difference is the focus of the effort and who is doing the checking,
In Perform Quality Control, the quality control department checks to see if the requirements specified for the
deliverables are met and makes sure the work is correct. In Verify Scope, the customer checks and hopefully
accepts the deliverables.

Process: Control Scope

QQU.H.OJ.S.QQQ@.EAQEJ@_ Process Group: Monitoring & Controlling

_ Knewledge Aréa: Scope Management :

Many prOJCCt managers dO not b
really control their projects. If this is true for you, you mlght have some gaps in your knowledge of
this process. Control Scope involves measuring project and product scope performance and managing
scope baseline changes. How do you measure scope now? Are you doing it frequently, so that you

are sure at any point in the project that the scope is being completed according to plan? As you take
the exam, assume that the project manager is controlling scope in this way. Assume proper project
management is being done on the project unless the question states otherwise.

To control scope, you first need to have a clear definition of what the scope should be (the scope
baseline from the project management plan) and you need to have work completed on the project. You
also need to be aware of the original requirements recorded in the requirements documentation and the
requirements traceability matrix (inputs to this process). You then have to measure scope performance
(the work completed) against the scope baseline to analyze any variances and decide if corrective

action or preventive action is required. Once you have that information, you determine if you need

to make any updates to the scope baseline, other parts of the project management plan, or the project
documents, and what changes you need to request. At the same time, you look for the impact any scope
changes would have on all aspects of the project (through the Perform Integrated Change Control
process).
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Remember that the Control Scope process is extremely proactive. It includes thinking about where
changes to scope are coming from on the project, and what can be done to prevent or remove the need
for any more changes from that source. If you properly use project management tools, techniques, and
practices, it saves you from having to deal with unnecessary problems. As a result, you have time to do
such analysis.

As a project manager, your job is not to just process other people’s changes; it is to control the project to
the project management plan and to meet all baselines. Therefore, you should not be easily swayed or
influenced and should not let others add scope or change scope without following the approved change
management process and without the suggested changes being within the planned scope of the project.
As discussed earlier, people who want work to be done will try to add it to the project whether it is
logically part of the project or not. So you must control the project scope.
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Practice Exam__

1. A work breakdown structure numbering system allows the project team to:
A. Systematically estimate costs of work breakdown structure elements.
B. Provide project justification.
C. Identify the level at which individual elements are found.
D. Use it in project management software.

2. The work breakdown structure can BEST be thought of as an effective aid for
communications.
A. Team
B. Project manager
C. Customer
D. Stakeholder

3. Which of the following is a KEY output of the Verify Scope process?
A. A more complete scope management plan
B. Customer acceptance of project deliverables
C. Improved schedule estimates
D. An improved project management information system

. During project executing, a team member comes to the project manager because he is not sure
what work he needs to accomplish on the project. Which of the following documents contain
detailed descriptions of work packages?

A. WBS dictionary

B. Activity list

C. Project scope statement
D. Scope management plan

S

. During which part of the project management process is the project scope statement created?
A. Initiating
B. Planning
C. Executing
D. Monitoring and controlling

w

6. The program was planned years ago, before there was a massive introduction of new technology.
While planning the next project in this program, the project manager has expanded the scope
management plan because, as a project becomes more complex, the level of uncertainty in the
scope:

A. Remains the same.

B. Decreases.

C. Decreases then increases.
D. Increases.

7. During a meeting with some of the project stakeholders, the project manager is asked to add work
to the project scope. The project manager had access to correspondence about the project before
the project charter was signed and remembers that the project sponsor specifically denied funding
for the scope mentioned by these stakeholders. The BEST thing for the project manager to do is to:
A. Let the sponsor know of the stakeholders’ request.

B. Evaluate the impact of adding the scope.
C. Tell the stakeholders the scope cannot be added.
D. Add the work if there is time available in the project schedule.
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8. A new project manager is being mentored by a more experienced PMP-certified project manager.
The new project manager is having difficulty finding enough time to manage the project because
the product and project scope are being progressively elaborated. The PMP-certified project
manager advises that the basic tools for project management, such as a work breakdown structure,
can be used during project executing to assist the project manager. For which of the following can
a work breakdown structure be used?

A. Communicating with the customer

B. Showing calendar dates for each work package

C. Showing the functional managers for each team member
D. Showing the business need for the project

9. During a project team meeting, a team member suggests an enhancement to the scope that is
beyond the scope of the project charter. The project manager points out that the team needs to
concentrate on completing all the work and only the work required. This is an example of:

A. Change management process.
B. Scope management.

C. Quality analysis.

D. Scope decomposition.

| 10. When should the Verify Scope process be done?
| A. At the end of the project

B. At the beginning of the project
| C. At the end of each phase of the project

D. During the planning processes

11. The project is mostly complete. The project has a schedule variance of 300 and a cost variance
of -900. All but one of the quality control inspections have been completed and all have met the
quality requirements. All items in the issue log have been resolved. Many of the resources have
been released. The sponsor is about to call a meeting to obtain product verification when the
customer notifies the project manager that they want to make a major change to the scope. The
project manager should:

A. Meet with the project team to determine if this change can be made.
B. Ask the customer for a description of the change.

C. Explain that the change cannot be made at this point in the process.
D. Inform management.

12. You have just joined the project management office after five years of working on projects. One
of the things you want to introduce to your company is the value of creating and utilizing work
breakdown structures. Some of the project managers are angry that you are asking them to do
“extra work.” Which of the following would be the BEST thing you could tell the project managers
to convince them to use work breakdown structures?
A. Work breakdown structures will prevent work from slipping through the cracks.
B. Work breakdown structures are only needed on large projects.
C. Work breakdown structures are required only if the project involves contracts.
D. Work breakdown structures are the only way to identify risks.

13. A new project manager has asked you for advice on creating a work breakdown structure. After
you explain the process to her, she asks you what software she should use to create the WBS and
what she should do with it when it is completed. You might respond that it is not the picture that
is the most valuable result of creating a WBS. It is:

A. A bar chart.
B. Team buy-in.
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C. Activities.
D. A list of risks.

To manage a project effectively, work should be broken down into small pieces. Which of the
following does NOT describe how far to decompose the work?

A. Until it has a meaningful conclusion

B. Until it cannot be logically subdivided further

C. Until it can be done by one person

D. Until it can be realistically estimated

A project manager may use to make sure the team members clearly know what work is
included in each of their work packages.

A. The project scope statement

B. The product scope

C. The WBS dictionary

D. The schedule

A project manager has just been assigned to a new project and has been given the approved
project charter. The FIRST thing the project manager must do is:

A. Create a project scope statement.

B. Confirm that all the stakeholders have had input into the scope.

C. Analyze project risk.

D. Begin work on a project management plan.

The construction phase of a new software product is near completion. The next phases are
testing and implementation. The project is two weeks ahead of schedule. Which of the following
processes should the project manager be MOST concerned with before moving on to the final
phase?

A. Verify Scope

B. Perform Quality Control

C. Report Performance

D. Control Costs

You are managing a six-month project and have held bi-weekly meetings with your project
stakeholders. After five-and-a-half months of work, the project is on schedule and budget, but the
stakeholders are not satisfied with the deliverables. This situation will delay the project completion
by one month. The MOST important process that could have prevented this situation is:

A. Monitor and Control Risks.

B. Control Schedule.

C. Define Scope.

D. Control Scope.

All of the following are parts of the scope baseline EXCEPT the:
A. Scope management plan.

B. Project scope statement.

C. Work breakdown structure.

D. WBS dictionary.
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20. One of the stakeholders on the project contacts the project manager to discuss some additional

scope they would like to add to the project. The project manager asks for details in writing and
then works through the Control Scope process. What should the project manager do NEXT when
the evaluation of the requested scope is complete?

A. Ask the stakeholder if there are any more changes expected.

B. Complete integrated change control.

C. Make sure the impact of the change is understood by the stakeholder.

D. Find out the root cause of why the scope was not discovered during project planning.

During the completion of project work, the sponsor asks the project manager to report on how

the project is going. In order to prepare the report, the project manager asks all the team members

what percent complete their work is. There is one team member who has been hard to manage

from the beginning. In response to being asked what percent complete he is, the team member

asks, “Percent complete of what?” Being tired of such comments, the project manager reports

to the team member’s boss that the team member is not cooperating. Which of the following is

MOST likely the real problem?

A. The project manager did not get buy-in from the manager for the resources on the project.

B. The project manager did not create an adequate reward system for team members to improve
their cooperation.

C. The project manager should have had a meeting with the team member’s boss the first time the
team member caused trouble.

D. The project manager did not assign work packages.

22. The development of the scope baseline can BEST be described as involving:

A. The functional managers.
B. The project team.

C. All the stakeholders.

D. The project expediter.

23. Which of the following is an output of the Collect Requirements process?

A. Requirements traceability matrix
B. Project scope statement

C. Work breakdown structure

D. Change requests

24. A scope change has been suggested by one of the stakeholders on the project. After careful

170

consideration and a lot of arguing, the change control board has decided to reject the change.

What should the project manager do?

A. Support the stakeholder by asking the board for the reason for the rejection.

B. Suggest to the stakeholder that the next change they request will be approved.

C. Record the change request and its result.

D. Advise the change control board to make sure they create approval processes before the next
change is proposed.
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25. The cost performance index (CPI) on the project is 1.13, and the benefit cost ratio (BCR) is
1.2. The project scope was created by the team and stakeholders. Requirements on the project
have been changing throughout the project. No matter what the project manager has tried to
accomplish in managing the project, which of the following is he MOST likely to face in the
future?

A. Having to cut costs on the project and increase benefits

B. Making sure the customer approved the project scope

C. Not being able to measure completion of the product of the project
D. Having to add resources to the project

26. Verify Scope is closely related to:
A. Perform Quality Control.
B. Sequence Activities.
C. Perform Quality Assurance.
D. Time Management.

27. Which of the following can create the MOST misinterpretation of the project scope statement?
A. Imprecise language
B. Poor pattern, structure, and chronological order
C. Small variations in size of work packages or detail of work
D. Too much detail

28. Which of the following is CORRECT in regard to the Control Scope process?
A. Effective scope definition can lead to a more complete project scope statement.
B. The Control Scope process must be done before scope planning.
C. The Control Scope process must be integrated with other control processes.
D. Controlling the schedule is the most effective way of controlling scope.

29. Which of the following BEST describes the Verify Scope process?

A. It provides assurances that the deliverable meets the specifications, is an input to the project
management plan, and is an output of Perform Quality Control.

B. It ensures the deliverable is completed on time, ensures customer acceptance, and shows the
deliverable meets specifications.

C. It ensures customer acceptance, shows the deliverable meets specifications, and provides a
chance for differences of opinion to come to light.

D. It is an output of Perform Quality Control, occurs before Define Scope, and ensures customer
acceptance.

30. Which of the following BEST describes product analysis?
A. Working with the customer to determine the product description
B. Mathematically analyzing the quality desired for the project
C. Gaining a better understanding of the product of the project in order to create the project
scope statement
D. Determining whether the quality standards on the project can be met
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Answers

1.

Answer C

Explanation The numbering system allows team members to quickly identify the level in the
work breakdown structure where the specific element is found. It also helps to locate the element
in the WBS dictionary.

Answer D

Explanation The term “stakeholder” encompasses all the other choices. In this case, it is the best
answer since the WBS can be used (but does not need to be used) as a communications tool for all
stakeholders to “see” what is included in the project.

Answer B

Explanation The output of the Verify Scope process is customer acceptance of project
deliverables. The other choices all happen during project planning, well before the time the Verify
Scope process takes place.

Answer A

Explanation Activity lists may identify the work package they relate to, but they do not'contain
detailed descriptions of the work packages. The project scope statement defines the project
scope, but it does not describe the work a team member is assigned. The scope management plan
describes how scope will be planned, managed, and controlled. It does not include a description
of each work package. The WBS dictionary defines each element in the WBS. Therefore,
descriptions of the work packages are in the WBS dictionary.

. Answer B

Explanation The project scope statement is an output of the Define Scope process, which occurs
during project planning.

. Answer D

Explanation Not all questions will be difficult. The level of uncertainty in scope increases based
on the scale of effort required to identify all the scope. For larger projects, it is more difficult to
“catch” everything.

Answer C

Explanation Though one could let the sponsor know about the stakeholders’ request, the best
choice listed would be to say no. An even better choice would be to find the root cause of the
problem, but that choice is not listed here.

Answer A

Explanation A WBS does not show dates or responsibility assignments. The business need is
described in the project charter. In this situation, the product and project scope are being fine
tuned. It would save the project manager time in effectively managing progressive elaboration if
the WBS was used as a communications tool. Using the WBS helps ensure everyone (including
the customer) understands the scope of the work.

Answer B

Explanation The team member is suggesting an enhancement that is outside the scope of the
project charter. Scope management involves focusing on doing the work and only the work in the
project management plan that meets the objectives of the project charter. The project manager is
performing scope management.
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10. Answer C
Explanation The Verify Scope process occurs during project monitoring and controlling. It is

done at the end of each project phase to get approval for phase deliverables, as well as at other
points to get approval for interim deliverables.

11. Answer B
Explanation Do not jump into the problem without thinking,. The customer only notified the

project manager that they want to make a change. They did not describe the change. The project
manager should not say no until he or she knows more about the potential change, nor should
the project manager go to management without more information. The project manager must
understand the nature of the change and have time to evaluate the impact of that change before
doing anything else. Of these choices, the first thing to do is to determine what the change is. The
project manager might then analyze the potential change with the team, but only if their input is

required.

12. Answer A
Explanation Work breakdown structures are required on projects of every size, regardless of
whether contracts are involved. Work breakdown structures can be used to help identify risks,
but risks can be identified using other methods as well. Preventing work from being forgotten
(slipping through the cracks) is one of the main reasons the tool is used, and is the best choice

offered here.

13. Answer B
Explanation The WBS is an input to all of these choices. However, team buy-in is a direct result

of the WBS creation process, while the other choices use the WBS to assist in their completion.
Involving the team in creating the WBS provides project team members with an understanding
of where their pieces fit into the overall project management plan and gives them an indication of
the impact of their work on the project as a whole.

14. Answer C
Explanation The lowest level of the WBS is a work package, which can be completed by more

than one person. The other choices are aspects of a work package.

15. Answer C
Explanation The project scope statement describes work on a high-level basis. Work packages
need to be specific to enable team members to complete their work without gold plating. The
product scope does not tell team members what work is assigned to them. The team should have
a copy of the schedule, but a schedule does not show them what work is included in each of their
work packages. Work packages are described in the WBS dictionary. NOTE: Do not think of the
WBS dictionary as a dictionary of terms.

16. Answer B
Explanation This question can be tricky, especially if you have spent so much time studying
that you have forgotten some good project management practices. A quick look at Rita’s Process
Chart in this book might lead you to conclude that the first thing to do would be to start planning.
However, the question indicates that the project manager was not involved until after the charter
was created and approved. Therefore, wouldn't it be smart to make sure the project charter is clear
and complete before moving on? This is why it is best for the project manager to confirm the
stakeholders had input into the scope.
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18.

19.

20.
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22.

23.

24.
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Answer A
Explanation The Verify Scope process deals with acceptance by the customer. Without this
acceptance, the project manager will not be able to move into the next project phase.

Answer C

Explanation Monitor and Control Risks, Control Schedule, and Control Scope are monitoring
and controlling processes. This situation asks how to prevent the problem, which would have been
done during planning. The project deliverables are defined in the Define Scope process, which

is a part of project planning. Good planning reduces the likelihood of a situation like the one
described, by including the right people and spending adequate time clarifying the project scope.

Answer A
Explanation The scope baseline includes the WBS, WBS dictionary, and the project scope
statement. The scope management plan is not part of the scope baseline.

Answer B

Explanation Notice that there are many things the project manager could do listed in the choices.
The question asks what is the BEST thing to do NEXT. Management of the change is not complete
when the Control Scope process is completed. It is important to look at the impact of the change
on other parts of the project, such as time and cost. Therefore, performing integrated change
control is the best thing to do next. This would probably be followed by making sure the impact of
the change is understood by the stakeholder, then determining why this scope was not identified
in planning, and asking the stakeholder if there are more changes expected.

Answer D

Explanation The project manager is not losing resources (which is implied by not getting the
manager’s buy-in). Although a reward system would help with cooperation, the real problem here
is not cooperation. Meeting with the team member and his boss cannot be the answer because

it also does not solve the problem at hand (the team member not knowing what he is to do).

If you selected this choice, be very careful! You can get 10 to 20 questions wrong on the exam
simply because you do not see the real problem! The whole discussion of the team member and
his actions is a distracter. The real problem in this scenario is not that the team member is being
uncooperative. He is asking a question that many team members want to ask in the real world.
“How can I tell you how things are going if I do not know what work I am being asked to do?” The
real problem is the lack of a WBS and work packages. If there were a WBS and work packages for
the project, the team member would not have to ask such a question.

Answer B

Explanation After obtaining input from the customer and other stakeholders, the project team
is responsible for developing the scope baseline. Remember that the scope baseline includes the
WBS, WBS dictionary, and project scope statement.

Answer A

Explanation The project scope statement is an output of the Define Scope process. The work
breakdown structure is an output of the Create WBS process. Scope change requests are outputs of
the Verify Scope and Control Scope processes. The requirements traceability matrix is an output
of the Collect Requirements process, and is used to track the requirements throughout the life of
the project.

Answer C

Explanation There is no reason to think that the board’s rejection would not contain an
explanation already, since providing that information is commonly done. Suggesting a change
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process that circumvents the change control board’s authority is not ethical. There is no reason to
think that approval processes are not already in place. A rejected change should be recorded for
historical purposes, in case the idea is resurrected later, and for other reasons.

Answer C
Explanation There are many pieces of data in this question that are distracters from the real

issue. Though it is common to have to cut costs and add resources to a project, nothing in the
question should lead you to think these will be required in this situation. Customers do not
generally approve the project scope (what you are going to do to complete their requirements);
instead, they approve the product scope (their requirements). Since requirements are used to
measure the completion of the product of the project, not having complete requirements will
make such measurement impossible.

Answer A
Explanation Perform Quality Control checks for correctness, and Verify Scope checks for

acceptance.

Answer A
Explanation Much of the work on the project is dictated by the project scope statement. Any
imprecision in such a key document will lead to differing interpretations.

Answer C

Explanation Though it is correct that effective scope definition can lead to a more complete
project scope statement, this cannot be the answer, because it does not deal with control. Scope
planning occurs before the Control Scope process, not after it. Controlling the schedule is not
the best way to control scope, so that is not the best answer. The control processes do not act in
isolation. A change to one will most likely affect the others. Therefore the need to integrate the
Scope Control process with other control processes is the best answer.

Answer C

Explanation The project management plan is completed before the Verify Scope process. The
Verify Scope process does not deal with time, but rather acceptance. The Verify Scope process
does not occur before the Define Scope process. The choice stating that the Verify Scope process
ensures customer acceptance, shows the deliverable meets specifications, and provides a chance
for differences of opinion to come to light is entirely correct, making that the best answer.

Answer C

Explanation You need to have a product description before you can do product analysis.
Analyzing the level of quality desired is related to the Plan Quality process. Determining whether
the quality standards on the project can be met is done in the Perform Quality Assurance process.
Product analysis includes gaining a better understanding of the product of the project, in order to
create the project scope statement.
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Some people find this chapter intimidating because they do
not know how to manually create network diagrams. Don’t
worry; we can help you with that. But this chapter is often
very difficult for those who do not realize that an unrealistic
schedule is the project manager’s fault. Yes, it’s true! One

of the key responsibilities of a project manager is to see if
the needed end date for a project can be met and to create
options to make it happen, all BEFORE project executing
starts. If you know the many options for compressing a
project schedule, and understand that a project schedule
must be realistic before project executing begins, this
chapter should not be difficult for you.

In order to answer time management questions correctly,
you should thoroughly understand the process of
scheduling a project. Although most project managers

use some type of software to assist with scheduling, the
exam has required test takers to manually draw network
diagrams to answer questions about network diagrams
and scheduling. Therefore, you need to know some things
that normally go on behind the scenes when using “project
management software””

Watch out! Although we just used the term “project
management software,” make sure you realize there is

no such thing as true project management software. The
software available can be extremely helpful for scheduling,
analyzing “what if” scenarios, and performing status
reporting functions, but it does not tell you how to manage

a project. You cannot simply follow the software; you must adapt it to your needs. Software cannot do a
project manager’s job.

Many existing software programs suggest planning a project in ways that do not conform to proper
project management methods: first make a list of the activities, next assign them to calendar dates, and
then the project management plan is finished. These programs do not address all aspects of project
management and may have changed some of the basic components of the tools of project management
(such as what is in a bar chart) in ways that could cause you to get questions wrong on the exam. Make
sure you understand the full project management process and keep that process in mind for the exam.

Read this chapter carefully, and check your knowledge as you go.
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Where are we in the project management process?

al

INITIATING

PLANNING . * |

l Select project manager
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|
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|
|
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against the performance product
measurement baseline
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Solicit feedback from the
customer about the project
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cause changes

Request changes
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’Erform quality control
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The following should help you understand how each part of time management fits into the overall

project management process:

 The Time Management Process
Define Activities

Planning process group

Sequence Activities

Planning process group

Estimate Activity Resources

Planning process group

Estimate Activity Durations

Planning process group

Develop Schedule

Planning process group

Control Schedule

Monitoring and controlling process group

Schedule Management Plan PAGE 130  Though specifically listed in most other chapters, the
management plan for scheduling is not defined as a separate part of the scheduling process. Instead,
it is created as part of the Develop Project Management Plan process in integration management.
Know for the exam that a time management planning process exists, and that you must create a
schedule management plan. This process answers the following questions: “Who will be involved,
and what approach will we take to plan the schedule for the project?” “What organizational processes
and procedures will I use to create the schedule?” (Note: The scheduling methodology may already
be defined and recorded as part of the organizational process assets.) “What tools will I use for
scheduling?” (Note: The tools approved for use within the organization may already be documented
as part of enterprise environmental factors.) And then, “How will I effectively manage and control
the project to the schedule baseline, and manage schedule variances?” Did you notice that such a plan
requires thinking in advance about how you will manage the schedule? This is a concept that many

project managers miss on their real-world projects.

The schedule management plan includes:

» The scheduling methodology and scheduling software to be used on the project.

» Rules for how estimates should be stated. For example, should estimates be in hours, days, or
weeks? Should estimators identify both the effort (the amount of labor involved in completing
an activity; e.g., 12 hours) and duration (the amount of work periods the effort will span; e.g., 1.5

days) needed to complete an activity?

» Establishment of a schedule baseline for measuring against as part of project monitoring and

controlling.

» Identification of the performance measures that will be used on the project, to identify variances

early.

» Planning for how schedule variances will be managed.
» Identification of schedule change control procedures.

» Reporting formats to be used.

Does this list make you think? Do you currently do this for your projects? Notice the identification

of performance measures. Many project managers just work on the project and hope they meet the
deadline. But a proper schedule management plan requires you to measure progress along the way.

So you determine in advance what the measures of performance will be and how you will capture the
data you need to measure. The schedule management plan answers questions like, “How will I measure
schedule performance during the project?” “Will I measure once a month or once a week?” “What

calculations will T use?” “What data will I collect?”

The schedule management plan can be formal or informal, but it is part of the project management
plan. It helps make the schedule estimating process faster by providing guidelines on how estimates
should be stated (e.g., in hours, days, or weeks). During monitoring and controlling, the schedule
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management plan can help determine if a variance is over the allowable threshold and therefore must
be acted upon. The schedule management plan can also help determine the types of reports required on
the project relating to schedule.

’ Process: Define Activities
Process Group: Pianning
Knowledge Area: Time Management

This process involves taking the B A
work packages created in the WBS and breakmg them down into the activities that are required to
produce the work package deliverables. The activities should be at a level small enough to estimate,
schedule, monitor, and manage. These activities are then sequenced in the next process, Sequence
Activities. (Note that the creation of the work packages in the WBS is part of scope management, and
the identification of activities is part of time management.)

G Defining activities is not always done as a separate process in the real world. Many project
T managers combine this effort with creating a WBS; they take their WBS down one more level to

show activities, rather than stopping at work packages. Other project managers say they cannot
work with a network diagram created at the activity level because it becomes too large. Instead, they
create the network diagram to the work package level. Neither of these practices is wrong; just know
this for the exam—the PMBOK® Guide states that in the Define Activities process, the WBS work
packages are decomposed into activities (schedule activities), and in the Sequence Activities process
(described next), those activities are sequenced to create the network diagram.

So what do you need in order to define activities? (That question is all there really is to the concept of
inputs.) You need your scope baseline (scope statement, WBS, and WBS dictionary), and you need your
team, because involving the team helps define the activities completely and accurately and therefore
makes the estimates, created later in the planning process, more accurate.

Have you ever felt a project had too many unknown components to adequately break down the work
and schedule it? Be careful—when that is the case, you might really have more than one project (see
the earlier discussion of the defintion of a project in the Project Management Framework chapter). Or,
you might just have found it better to not plan to the lowest detail in advance, but instead to plan to a
higher level and then wait until the project work has begun and the work is clearer to plan the lower
levels. This practice is called “rolling wave planning.” With this method, you plan activities to the detail
needed to manage the work only when you start that phase of the project life cycle. But remember—the
options of rolling wave planning and planning to a higher level than a work package are not excuses for
improperly planning a project or for not making sure all the scope that can be known is known before
starting work!

When completed, the Define Activities process results in an activity list and documentation of the
details of the activities (activity attributes). The Define Activities process also involves determining the
milestones to use on the project.

Milestones Milestones are significant events within the project schedule. They are not work
activities. For example, a completed design, certain deliverable due dates from the customer, or

a company-required checkpoint could be milestones. The sponsor may impose milestones, and a
summary of these milestones would be included in the project charter. What many people do not
understand is that the project manager can also impose additional milestones during the Sequence
Activities or Develop Schedule processes, as checkpoints to help control the project. If a checkpoint

in the schedule arrives and any of the planned work has not been completed, it indicates the project is
not progressing as planned. Part of the Define Activities process involves creating a list of appropriate
milestones to use on the project. This milestone list becomes part of the project management plan and
is added to the project scope statement and WBS dictionary as part of iterations in planning.
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rocess: Sequence Activities

SSQU&HQG.ACI!MIIIBS PAGE136.._| Process Group: Planning .

Knowledge Area: Time Management

The next process involves taking the
activities and milestones and sequencing them in the order in which the work will be performed. The
result is a network diagram (also referred to as a project schedule network diagram), which can look
like the following image. Some people incorrectly call a network diagram a PERT chart. There are
several exercises to help you draw and interpret network diagrams later in this chapter.

>

B
A

For the exam, know that in its pure form, the network diagram shows just dependencies (logical
relationships). If activity duration estimates (estimates) are added to the diagram, it can also show the
critical path. If plotted out against time (or placed against a calendar-based scale), the network diagram
is a time-scaled schedule network diagram.

Methods to Draw Network Diagrams’ 1In the past, the Precedence Diagramming Method
(PDM)?, the Arrow Diagramming Method (ADM)?, and the Graphical Evaluation and Review
Technique (GERT)* method were commonly used to draw network diagrams. Today most network
diagrams are created using PDM.

Precedence Diagramming Method (PDM) or Activity-on-Node (AON)
In this method, nodes (or boxes) are used to represent activities, and arrows show activity
dependencies, as follows:

Activi Activi
A v I B v

This type of drawing can have four types of logical relationships between activities:

» Finish-to-start (FS) An activity must finish before the successor can start. This is the most
commonly used relationship. Example: You must finish digging a hole before you can start the
next activity of planting a tree.

» Start-to-start (SS) An activity must start before the successor can start. Example: You must start
designing and wait for two weeks lag in order to have enough of the design completed to start
coding.

> Finish-to-finish (FF) An activity must finish before the successor can finish. Example: You must
finish testing before you can finish documentation.

> Start-to-finish (SF) An activity must start before the successor can finish. This dependency is
rarely used.
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Finish-to-Start: Dig hole —>  Plant tree

Start-to-Start: Design

LD Code
Finish-to-Finish: Testing 1

Documentation

Graphical Evaluation and Review Technique (GERT)

GERT is a modification to the network diagram drawing method. It is a computer simulation technique
that allows loops between activities. The easiest example is when you have an activity to design a
component and then test it. After testing, it may or may not need to be redesigned. GERT is rarely on
the exam, and when it does appear, it is most often just an incorrect answer choice.

’—D Activity A ——  Activity B "

Types of Dependencies The sequence of activities is determined based on the following
dependencies:®
» Mandatory Dependency (Hard Logic) A mandatory dependency is inherent in the nature of the
work being done (e.g., you must design before you can construct) or is required by the contract.
» Discretionary Dependency (Preferred, Preferential, or Soft Logic) The project manager or
team determines this dependency. You can change a discretionary dependency if needed, while
you cannot easily change the other types of dependencies. Discretionary dependencies are
important when analyzing how to compress the schedule to decrease the project duration (fast
track the project).
» External Dependency This dependency is based on the needs or desires of a party outside the
project (e.g., government or suppliers).

Leads and Lags PAGE 140 A lead may be used to indicate that an activity can start before its
predecessor activity is completed. For example, coding might be able to start five days before the design
is finished. A lag is inserted waiting time between activities, such as needing to wait three days after
pouring concrete before constructing the frame for the house.

Now it's time to test your knowledge. Instead of just asking what a network diagram is, the exam will
ask harder, more sophisticated questions like “How can the network diagram help you?” You need to
have worked with network diagrams to accurately answer such questions. See how you do with the next
exercise.
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| Exercise Describe how the netWork diagram can help you on the project.

Answer  You should know that network diagrams can be used to:

» Help justify your time estimate for the project.

» Aid in effectively planning, organizing, and controlling the project.

» Show interdependencies of all activities.

» Show workflow so the team will know,what activities need to happen in a
specific sequence. o

» Identify opportunities to compress the schedule in planning and throughout the
life of the project (defined later in this chapter).

» Show project progress (when used for controlling the schedule and reporting).

In addition to a network diagram, the Sequence Activities process may result in updates to project
documents such as the activity list and the activity attributes. Sequencing the activities can also reveal
new risks, resulting in changes to the risk register.

The next two time management processes (Estimate Activity Resources and Estimate Activity
Durations) and the Estimate Costs process (see the Cost Management chapter) all involve estimating.
The following are important points to understand about time and cost estimating for the exam.

»
»
»

v

YyVvyvYyYvYVvYy

Estimating should be based on a WBS to improve accuracy.

Estimating should be done by the person doing the work whenever possible to improve accuracy.
Historical information from past projects (part of organizational process assets) is key to
improving estimates.

Schedule, cost, and scope baselines should be kept and not changed except for approved project
changes.

The project schedule should be managed to the schedule baseline for the project.

The project budget should be managed to the cost baseline for the project.

Changes are approved in integrated change control.

Estimates are more accurate if smaller-size work components are estimated.

Changes should be requested when problems with schedule, cost, scope, quality, or resources occur.
A project manager should never just accept constraints from management, but should instead
analyze the needs of the project, come up with his or her own estimates based on input from the
team members doing the work when possible, and reconcile any differences to produce realistic
objectives. (Yes, this should be true in the real world!)

The project manager may periodically recalculate the estimate to complete (ETC) for the project
in order to make sure adequate time, funds, resources, etc., are available for the project.
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»
»
>
>
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Plans should be revised during completion of the work as necessary with approved changes.

There is a process for creating the most accurate estimate possible.

Padding is not an acceptable project management practice.

The project manager must meet any agreed-upon estimates.

Estimates must be reviewed when they are received to see if they are reasonable and to check for

padding and risks.

» Estimates must be kept realistic through the life of the project by reestimating and reviewing them
periodically.

» Estimates can be decreased by reducing or eliminating risks.

» A project manager has a professional responsibility to provide estimates that are as accurate as

feasible and to maintain the integrity of those estimates throughout the life of the project.

In the past, the exam has focused on the practices required to produce good estimates, more than it has
found on calculations. Therefore, make sure you take some time to think about these points. Remember,
incorrect project management practices will be listed as choices on the exam. Project managers who do
not adequately understand and manage their projects in this way have difficulty on the exam and do not
even know why.

Now let’s look at an important topic related to estimating. Really try to answer the following question
before reading on. It will help you assume the right perspective for studying this topic.

Exermse Why should you welcome management gmng you an end date for the
prOJect or a total cost constramt? ‘ :

If you need more help :
with scheduling or AI'ISWGI' In the real world many of us struggle w1th unrealistic schedules or

handiing unrealisti budgets. As we have now stated a few times'in this book, the project manager is

swcmﬂ?;x;f&mm responsible for makmg sure the scheduie of. budget is realistic: This is a difficult

for free tips and concept to get past for. many  people. Pro;ect managers often complam about

information about unrealistic schedules and budgets and put the blame on senior management, but

courses on these they do not reahze that 2 major reason for havmg a project manager on‘a project is to

topics. make the scheduleand budget. reahstlc So how do you go about achlevmg a realistic
schedule or budget? : : : :

Let’s think about the process loglcally Flrst, you look atthe work needed to complete
a project. You then estimate the time and cost ‘of the work and come'up with a
calculated end. date and budget for the project. You try to optimize that date and
budget, and then compare your results to the end date and budget requlred by
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management. If there is a difference, you analyze the project and provide options on
how to change it to meet management’s time and cost requirements or negotiate a
change to the end date or budget (in other words, you balance the constraints).

An unrealistic schedule or budget is the project manager’s fault because he or she should
be performing such activities in planning and while the project is underway to keep the
project on track. This is an essential concept to understand for the exam. Do you follow
the process we just described? If not, take some time now to truly understand it and
think about how you can implement these practices in your real world.

So the quick answer to the question in this exercise is that you should welcome
management providing an end date or total cost constraint because it gives you an
opportunity to reconcile what management wants to what can be done BEFORE
committing resources, wasting company time and money on projects that will not be
successful, and damaging your reputation. As a project manager (especially as a PMP-
certified project manager), you have a professional responsibility to properly manage
the schedule.

. . u /Process: Estimate Activity Resources  §
Eﬁnmatw_tuﬂty_ﬂmu[ﬁﬁsm.lﬂ__ Process Group: Planning
_ Knowledge Area: Time Management 4
Once the activities are sequenced, the type and e s
quantity of needed resources are determined. Remember that resources include equipment and
materials, as well as people. The project manager must plan and coordinate resources in order to avoid
common problems such as a lack of resources and resources being taken away from the project. This
process results in defined activity resource requirements and a resource breakdown structure (RBS),
which shows the resources to be used, organized by their category and type. The following exercise

looks at the actions involved in the Estimate Activity Resources process.

Exercise Which of the following actions are involved in the Estimate Activity
Resources process? Simply put a yes or no in the right-hand column. Then check your
answers against the following table. (Assume the full project management process is
being used on a large project as you complete this exercise.)

- [Action. -

1 | Review resource availability.

2 | Get one time estimate per activity.

3 | Complete an analysis of the reserves needed on the
project.

4 | Create a company calendar identifying working and
non-working days.

Create milestones.
Review the WBS and activity list.

Develop a risk register.
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Acton - |lsttPartof
C .o |EstimateActivity
‘| Resources? . -

8 | Identify potentially available resources.

9 | Review historical information about the use of
resources on similar projects.

10 | Review organizational policies on resource use.

11 | See how leads and lags affect the time estimate.

12 | Solicit expert judgment on what resources are needed
and available.

13 | Analyze alternative equipment or methods to use in
completing the work and whether different approaches
help to better utilize resources.

14 | Show network dependencies per activity.

15 | Identify areas of the project that cannot be completed
internally or would otherwise be more efficiently
achieved through outsourcing (make-or-buy decisions).

16 | Crash the project.

17 | Break the activity down further if the activity is too
complex to estimate resources (bottom-up estimating).

18 | Quantify resource requirements by activity.

19 | Create a hierarchical image that organizes the planned
resources by their category and type (a resource
breakdown structure).

20 | Fast track the project.
21 | Develop the schedule.
22 | Develop a plan as to what types of resources will be used.

23 | Update project documents.

ANSWer The Estimate Activity Resources process involves:

Acon -
1 | Review resource availability. Yes
2 | Get one time estimate per activity. No
3 | Complete an analysis of the reserves needed on the No
project.
4 | Create a company calendar identifying working and No
non-working days.
Create milestones. No
6 | Review the WBS and activity list. Yes
Develop a risk register. No
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T

Is It Part of

Action - |
S - © . |Estimate Activity
o oo i | Resources?
8 | Identify potentially available resources. Yes

Review historical information about the use of Yes

resources on similar projects.

10 | Review organizational policies on resource use. Yes
11 | See how leads and lags affect the time estimate. No

12 | Solicit expert judgment on what resources are needed | Yes
and available.

13 | Analyze alternative equipment or methods to use in Yes
completing the work and whether different approaches
help to better utilize resources.

14 | Show network dependencies per activity. No

15 | Identify areas of the project that cannot be completed Yes
internally or would otherwise be more efficiently

achieved through outsourcing (make-or-buy decisions).
16 | Crash the project. No

17 | Break the activity down further if the activity is too Yes
complex to estimate resources (bottom-up estimating).

18 | Quantify resource requirements by activity. Yes

19 | Create a hierarchical image that organizes the planned | Yes
resources by their category and type (a resource
breakdown structure).

20 | Fast track the project. No
21 | Develop the schedule. No
22 | Develop a plan as to what types of resources will be used. | Yes

23 | Update project documents. Yes

/Process: Estimate Activity Durations
Process Group: Planning ¢
Knowledge Area: Time Management £

Once the activities are defined and sequenced and e
the type and quantity of resources required for each activity are identified, the next step is to estimate how
much time each activity will take. This is the Estimate Activity Durations process. The estimators should
be those who will be doing the work, when possible; for large projects, however, the estimators are more
often the members of the project team, as it is known during planning, who are most familiar with the
work that needs to be done. To come up with realistic time estimates, these individuals need to have access
to activity resource requirements, resource calendars, organizational process assets (historical data and
lessons learned about activity durations, past project calendars, and the defined scheduling methodology),
and enterprise environmental factors (company culture and existing systems that the project will have

to deal with or can make use of, such as estimating software and productivity metrics). Later in project
planning, during the risk management efforts, the time estimates and any other information gathered
during this estimating process are considered when creating the risk register.
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Now let’s think about estimating in your real world for a moment. Do your team members feel like this?

I have no idea how long it\
will take. I do not even know
what I am being asked to do.

So what do I say?

I will take my best guess
and double it! /

The previous image is an example of padding. Do you consider this practice normal or appropriate?

It is not. Many project managers rely on this practice, but padding undermines the professional
responsibility of a project manager to develop a realistic schedule and budget. This is another point that
is essential to understand for the exam.

So, what is wrong with padding? A pad is extra time or cost added to an estimate because the estimator
does not have enough information. Shouldn’t the project manager be providing that information?

In cases where the estimator has many unknowns and the information is not available to clarify the
unknowns, the potential need for additional time or funds should be addressed with reserves through
the risk management process. Through risk management, the uncertainties are turned into identifiable
opportunities and threats (risks). They should not remain hidden; instead, estimators need to identify
and openly address uncertainties with the project manager.

What happens if all or many of your estimates are padded? Quite simply, you have a schedule or budget
that no one believes. And if that is the case, why even bother creating a schedule or a budget? In the real
world, we need the schedule and the budget to manage the project against, so we need them to be as
believable and realistic as possible and we need to adhere to them. To be a successful project manager,
you need to be able to meet the agreed-upon project completion date or cost. It is important to
understand that padding is a sign of poor project management and that it can damage your reputation
and the credibility of the project management profession as a whole.

In a properly managed project, the estimators have a WBS and may even have helped create it. They also
have a description for each work package (the WBS dictionary) and may have helped create that as well.
They may even have helped create the activity list from the work packages, and they know there will be
time and cost reserves on the project that will be determined through actual calculations—not arbitrary
guesses—to address identified risks or unknowns. With all that information, they should not need to
pad their estimates!

If you allow padding on your projects now and consider it to be an appropriate practice, please make
sure you reread this section and carefully review the Risk Management chapter. You need to understand
the difference between padding and creating reserves and how padding can be detrimental to your
project. The exam questions in this area are designed to identify those who make common project
management errors like padding.

How Is Estimating Done? As stated earlier in this chapter, those who will be doing the work

or those most familiar with the activities to be done should be the ones creating the activity estimates.
They may use techniques such as analogous estimating, parametric estimating, three-point estimating,
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or reserve analysis, which we will describe next. But first let’s look at the project managers role in this
process. If other people are creating the estimates, then what is the project manager doing?

The role of the project manager in estimating is to:
» Provide the team with enough information to properly estimate each activity.
Let those doing the estimating know how refined their estimates must be.
Complete a sanity check of the estimates.
Prevent padding.
Formulate a reserve (more on this later in the reserve analysis discussion in this section and in the
Risk Management chapter).
» Make sure assumptions made during estimating are recorded for later review.

vVvyyvyy

Now let’s look at several different estimating techniques that may be used on a project.

One-Point Estimating

When estimating time using a one-point estimate, the estimator submits one estimate per activity. For
example, the person doing the estimating says that the activity will take five weeks. The time estimate
may be based on expert judgment or historical information, or it could be just a guess. As a result, this

technique can be problematic.

One-point estimating can have the following negative effects on the project:

» It can force people into padding their estimates.

» It hides important information about risks and uncertainties from the project manager that the
project manager needs to better plan and control the project.

» It can result in a schedule that no one believes in, thus decreasing buy-in to the project
management process.

» When a person estimates that an activity will take 20 days and it is completed in 15 days, it can
make the person who provided the estimate look untruthful and untrustworthy.

» It often results in the estimators working against the project manager to protect themselves, rather
than with the project manager to help all involved in the project.

One-point estimates should only be used for projects that do not require a detailed, highly reliable
schedule. For most projects, however, three-point estimates (described later in this section) are
preferable. If one-point estimates are used, it is critical for the project manager to provide the estimator
with as much information as possible, including the WBS, WBS dictionary, and activity list, or the
estimate will likely be unreliable.

NOTE: You will frequently see a one-point estimate per activity used on the exam, as shown in the
exercises later in this chapter. Although one-point estimating is often not the best method to use, it
provides an easier way to improve your understanding of how to find critical paths and draw network
diagrams. Using one-point estimates also allows for quick calculation on the exam and proof that you
understand concepts such as the critical path.

Analogous Estimating® (Top-down) PAGE 149

Analogous estimating can be done for a project (e.g., the last five projects similar to this one each took
eight months, so this one should also) or an activity (e.g., the last two times this activity was completed
each took three days; since we have no other information to go on, we will use three days as the estimate
for this activity and review the estimate when more details become available). Analogous estimating
uses expert judgment and historical information to predict the future. In the past, the exam seemed to
take an analogous estimate to mean only the overall project estimate given to the project manager from
management or the sponsor. Take care to interpret these questions correctly.

© 2011 RMC Publications, Inc ® 952.846.4484 « info@rmcproject.com e www.rmcproject.com

189



mailto:info@rmcproject.com
http://www.rmcproject.com

—— Time Management cuaerer six

190

Parametric Estimating PAGE 150

Parametric estimating looks at the relationships between variables on an activity to calculate estimates.
The data can come from historical records from previous projects, industry requirements, standard
metrics, or other sources. For example, the estimator may use measures like time per line of code, time
per linear meter, or time per installation. (When used in cost estimating, the measures include cost as
one of the variables. So the measures would be cost per line of code, cost per linear meter, etc.)

Regression Analysis (Scatter Diagram)

There are two ways an estimator might create parametric estimates: 100
» Regression analysis (scatter diagram)’ This diagram w =
tracks two variables to see if they are related and creates a ® /
mathematical formula to use in future parametric estimating. PR E— S
» Learning curve Example: The 100th room painted will take » b
less time than the first room because of improved efficiency. \

0 2 4 6

Heuristics® A heuristic means a rule of thumb. An example of a heuristic is the 80/20 rule. This rule,
applied to quality, suggests that 80 percent of quality problems are caused by 20 percent of potential
sources of problems. A schedule heuristic might be, “Design work is always 15 percent of the total
project length.” The results of parametric estimating can become heuristics.

Three-Point Estimating® (PERT analysis, Program Evaluation and Review Technique'®) PAGE 150
Statistically, there is a very small probability of completing a project on exactly any one date. As we
know, things do not always go according to plan. Therefore, it is often best to state estimates in a

range using three-point estimates. Analyzing what could go right and what could go wrong can help
estimators determine an expected range for each activity, and if they state this range using three time
(or cost) estimates, the project manager can better understand the potential variation of the activity
estimates and the overall project estimate. With the three-point technique, estimators give an optimistic
(O), pessimistic (P), and most likely (M) estimate for each activity. This ultimately provides a risk-based
expected duration estimate by taking either the average or a weighted average (using PERT analysis) of
the three estimates. See the following formulas.

You must MEMORIZE these formulas and know that they can be used for both time and cost
| estimates.

Expected Activity Activity
Activity Standard Variance
Duration Deviation
(P+4M+0) P-O [P~O ]2
6 6 6

Legend: P = Pessimistic, M = Most Likely, O = Optimistic

lB?%E Know the formula for activity variance as simply, “Standard deviation squared”
 THE.
\TRADE:

The exam may ask you to calculate a range for an individual activity estimate. To do this, you need

to know the PERT expected activity duration (EAD) and the activity standard deviation (SD)"'. You
calculate the range using EAD +/- SD. The start of the range is EAD - SD, and the end of the range is
EAD + SD. The following exercise will give you a chance to practice the calculations.
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Exercise 1 Complete the chart using the previously described formulas. All

estimates are in hours. It is best to calculate to three decimal places and round to two

decimal places when you are ready to check your answers on the real exam.

vty | Rarige. |

ice  of the” .

3 | Estimate
A 47 27 14
B 89 60 41
C 48 44 39
D 42 37 29

AnNSWer See the table below for the answers, Remember that a number squared is

not the number times two, but the number times itself.

22.667 to

33.667,
or 28.167
+/-5.500

89

60

41

61.667

8.000

64.000

53.667 to
69.667,

or 61.667
+/- 8.000

48

44

39

43.833

1.500

2.250

42.333 to
45.333,

or 43.833
+/- 1.500

42

37

29

36.500

2.167

4.696

34,333 to
38.667, or
36.500

+/-2.167

Note that the previous formulas relate to activities, rather than the overall project, and that the exam
concentrates on using three-point estimating to find ranges for activity estimates. But as a project manager,
you need to know more than just the ranges of individual activity duration estimates to manage a project
successfully; you need to understand how these ranges affect the estimate of the overall project duration.
You can then use this knowledge to effectively address variations on your project.

Finding the range for the overall project duration estimate is not as simple as finding the range for an
individual activity estimate. You start by finding the expected project duration; this is the sum of the
expected activity durations (EADs, or PERT estimates) for all activities on the critical path. You then
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find the standard deviation for the project. You cannot simply add the standard deviations for each
activity on the critical path. Instead, you must calculate the variances for each critical path activity,
add those variances, and then take the square root of the sum of the activity variances. So the project
duration estimate range is the expected project duration (the sum of the EADs) plus or minus the
project standard deviation (the square root of the sum of the activity variances).

Did you get lost in the last paragraph? Don't worry; it is further explained in Exercise 2. For the exam,
you need to be able to do simple calculations using the formulas, understand that estimates of time (or
cost) should be in a range, and know the concept of three-point time (or cost) estimates per activity. You
may also see a PERT total project duration used in questions not requiring calculation (e.g., the project
duration is 35 months plus or minus 3 months). The following exercise will help you get more prepared.

Exercise 2 Assuming that the activities listed in Exercise 1 make up the entire
critical path for the project, how long should the project take?

Project  |Expected | Project | Range of the.

. |Project . |Standarc stimate.
PER)

Project

Duration

Estimate

Answer Again, please note that this question is provided for understanding and
does not represent the complexity of questions on the exam. Most of the questions on
the exam relating to three-point estimating are as simple as the ones at the end of this
chapter.

See the table and the following explanation of the answer.

Range of the

Project | Expected - |Project - | Project - |Range off
7 |Estimate

Duration (or |Deviation | . .~ =
PERT) SRR

Project 170.167 10.060 101.196 160.107 to

Duration 180.227
Estimate or 170.167
+/- 10.060

The answer is 170.167 hours +/- 10.06 hours at one standard deviation.

The expected duration of the project, 170.167, is found by adding the EAD estimates
for each of the critical path activities (in this case, all the activities listed). The +/-
10.06 represents the standard deviation of the estimate (the range of the estimate) and
is found by adding the variances of the critical path activities, total of 101.196, and
calculating the square root to get 10.060.
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In order to find the standard deviation of a series of items, remember this rule: you
cannot add standard deviations; you must convert standard deviations into variances,
add the variances, and then take the square root of the total to convert back into
standard deviation. This calculation means adding 30.250 + 64.000 + 2.250 + 4.696
and taking the square root to find 10.06. Therefore, if we add one standard deviation
to the expected project duration total (for a 68.27 percent confidence level; see the
discussions of standard deviation, or sigma, in the Quality Management chapter),

the project would not be estimated to take 170.167 hours, but between 160.107 hours
and 180.227 hours. If we add two standard deviations (for a 95.45 percent confidence
level), the project would be estimated to take between 150.047 hours and 190.287

hours (170.167 +/- 20.12).

So why do project managers need to understand expected durations, range estimates, and standard
deviations? The main purpose is to use these concepts to better control projects. These calculations help
you know the potential variances on your project and determine appropriate courses of action. See the

following example.

You have estimated that a portion of your project will cost $1 million with a standard deviation of
$200,000. You need to decide whether to use a fixed price contract to outsource that piece of the project
work. The standard deviation indicates there is a 40 percent range in the cost estimate for the work.
Therefore, you would not likely choose a fixed-price contract, since there is not a firm definition of

the scope of the work to be done. (See the Procurement Management chapter for information about

different types of contracts.)

You can also use estimate ranges and standard deviation to assess risk. Looking at the answers for

the previous Exercise 1, which activity has the most risk? The answer is Activity B. It has the widest
range, the highest standard deviation, and the largest variation. These calculations are based on the
pessimistic, optimistic, and most likely estimates for an activity. The further away from the mean these
estimates are, the more that could go right and wrong to affect the activity. Therefore, you can assess and
compare the risk of various activities by looking at activity ranges, standard deviations, and variances.

The exam addresses standard deviation and variance in many different ways. Make sure you have a general
understanding of these concepts. If you are still struggling with this topic, review this section again.

Reserve Analysis

We've discussed padding and how detrimental this practice is, and how three-point estimates for an
activity (or a project) will have a wider range the more risk they have. Now let’s connect the topics of
estimating and risk management. Estimating will help identify more risks, and completing the risk
management process will reduce the range of time and cost estimates and make them more accurate by
addressing those risks. Risk management saves the project time and money!

Project managers have a professional responsibility to establish a reserve to accommodate for the risks
that remain in the project after the risk management planning processes have been completed. Often
in the risk management process, an initial reserve is estimated, the Plan Risk Responses process is
performed to reduce the risk, and then a revised reserve is created. Project planning is iterative.

As the Risk Management chapter describes, there can be two types of reserves added to the project:
contingency reserves (also called time reserves or buffers) and management reserves. The contingency
reserves are for the risks remaining after the Plan Risk Responses process. The management reserves
are additional funds set aside to cover unforeseen risks. The Risk Management chapter explains how
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these reserves are calculated. You should understand for the exam the major difference between the
practice of creating reserves and the practice of padding; in creating reserves, the project manager has
the information necessary to reliably calculate what additional time or funds the project may need,

whereas with padding, team members arbitrarily determine how much of a pad they want to attach to
their estimates.

When the Estimate Activity Durations process is completed, you will of course have estimates. But also
remember that you may update or change parts of the project documents as a result of this process.

Progess: Develop Schedule
Pracess Group: Planning ]
Knowledge Area: Time Management }
Once a network diagram and activity O S it
duration estimates are completed, it is time to put the 1nformat10n into a schedule. Remember that the
difference between a time estimate and a schedule is that the schedule is calendar-based. Think about
what is involved in creating a schedule and complete the following exercises.

Exercise Lets start at the beginning. What do you need before you can develop a
schedule for your pro] ject?

Answer Inorderto develop a schedule, you need to have:
» An understandmg of the work required on the project, including the pro]ect
' assumptions, milestones, and constraints (prOJect scope statement)
Defined activities (activity list)’ '
The order of how the work w1ll be done (network dlagram)
An estimate of the duratlon of each. activity (actmty duration estlmates)
An estimate of the resources needed. (actmty resource requrrements)
An understanding of the avallabrhty of resources (resource calendars)
A company. calendar 1dent1fymg what are workmg and nonworkmg days

YyYYVvVYyYyVvVYy

Exercise Asa prOJect manager, you 1 need to use the estrmatmg data and other
inputs to create a schedule that - you will be able to stake your reputatlon on meetmg
What do you need to do to create such a. ﬁnahzed schedule? .
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Answer Lets g0 beyond the PMBOK® Gwde The Develop Schedule process really

includes everything you need to do to'develop a finalized schedule that is bought

into, approved realistic, and formal. This is what developmg the schedule is all about.

What do you need to do'to get it to that level? : :

Work with stakeholders’ priorities

Look for alternative ways to complete the work

Look for impacts on other projects

Meet with managers to negotiate for resource availability

Apply leads and lags t the schedule

Compress the schedule by crashing, fast tracking; and reestimating

Adjust components of the project management plan as necessary (e.g., change

the WBS because of planned risk responses)

» Input the data into a scheduhng tool (project management software) and
perform calculations to determine the optimum schedule

» Simulate the project using Monte Carlo analysis to determine the hkehhood of
completing the project as scheduled :

» ' Level resources:if necessary -

» Give the team a chance to approve the final schedule; they might have esnmated -
an activity, but they should also look at the calendar allocation of their estimates
1o see if theyare still feasible S

» - Conduct meetings and conversatlons to gain stakeholder buy-in and formal
management approval

vVVYyVY¥YY VY VY

The schedule is a major output of the project management process. Think carefully about all that is
involved in creating the project schedule before you continue reading. Then review the list of actions for
the Develop Project Management Plan process in the Integration Management chapter. Many of those
actions are also performed as part of the Develop Schedule process.

The Develop Schedule process is iterative and can occur many times over the life of the project (at
least once per project life cycle phase on a large project). A schedule is one of the tools of project
management that virtually every project manager has real-world experience using. However, the
Develop Schedule process is a source of problems on the exam for many project managers. Read this
entire section carefully. The exam will test you as an expert in handling schedule development during
project planning and whenever there are changes to the project.
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Schedule Network Analysis once you have an initial schedule,

analysis to create the final schedule. This analysis may take the form of
techniques:

Critical path method

» Schedule compression

» What-if scenario analysis
» Resource leveling

» Ciritical chain method

you begin schedule network
one or more of the following

v

Critical Path Method™

The critical path method involves determining the longest path through the network diagram (the
critical path), the earliest and latest an activity can start, and the earliest and latest it can be completed.
To use this method, you need to understand the following basic concepts.

Critical Path  The critical path is the longest duration path through a network diagram and
determines the shortest time it could take to complete the project.

Exercise Test yourself! How does the critical path help you as a project manager?

- AnSwer  The critical path:
" » Helps prove how long the project will take.

» Helps you determine where best to focus your project management efforts.

» Helps determine if an issue needs immediate attention.

» Provides a vehicle to compress the schedule during project planning and
whenever there are changes.
Provides a vehicle to determine which activities have float and can therefore be
delayed without delaying the project.

v

ILUNE] The easiest way to find the critical path is to identify all paths through the network and add the

?EI.\[BIEE activity durations along each path. The path with the longest duration is the critical path.

Near-Critical Path”> In addition to the critical path, you should be familiar with the concept of

a near-critical path. This path is close in duration to the critical path. Something could happen that
shortens the critical path or lengthens the near-critical path to the point where the near-critical path
becomes critical. The closer in length the near-critical and critical paths are, the more risk the project
has. You need to focus time and effort monitoring and controlling activities on both the critical and
near-critical paths so there is no delay to project completion.

Float (Slack)* You should understand float and be able to calculate it manually for the exam. The
three types of float to know for the exam are:
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» Total float (slack) Total float is the amount of time an activity can be delayed without delaying
the project end date or an intermediary milestone. This is the primary type of float, but there are
others. Please note that the terms “float” and “slack” mean the same thing. You may see either or
both on the exam.

» Free float (slack) This is the amount of time an activity can be delayed without delaying the early
start date of its successor(s).

» Project float (slack) Project float is the amount of time a project can be delayed without delaying
the externally imposed project completion date required by the customer or management, or the
date previously committed to by the project manager.

Activities on the critical path have zero float. Critical path activities that are delayed or have dictated
dates can result in negative float.

Float is an asset on a project. If you know where you have float, you can use it to help organize and
manage the project. Do you do this in your real world? If not, study this section carefully.

How is float an asset? Once you know the critical path and any near-critical paths, you can use float as a
way to focus your management on a project and to achieve better allocation of resources. For example,
if you have a resource who is not very experienced but whom you must use for the project, you can
assign him (assuming he has the skill set) to work on the activity with the most float. This gives you
some level of security; even if his activity takes longer, the project is less likely to be delayed.

Knowing float also helps team members juggle their work on multiple projects. They of course need to
get approval from the project manager for any delays from the plan, but the amount of float tells them
how much time flexibility they may have for each activity they are working on.

Sometimes the exam questions are presented in such a way that you can simply see the amount of float,
but other times you will need to calculate it. Float is calculated using either of the following equations:
Float = Late Start (LS) - Early Start (ES), or Float = Late Finish (LF) - Early Finish (EF). Either formula
gets you the same answer. Do you want to remember them without any further study? Just know the
following:

[T “There is a start formula and a finish formula, and we always begin late.” Notice that the formula
ITE{gEé uses either two starts or two finishes and each begins with late.

}@@%mw&a - | Fnish Formula -

Float = LS - ES Float = LF - EF

You determine whether to use the start or finish formula based on the information available. For
example, if an exam question states that you have a late start of 30, an early start of 18, and a late finish
of 34, how do you find the float? Using the previous trick, you know to subtract the two starts or the
two finishes. Since you do not have two finishes, you subtract 30 - 18 to get 12.
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Using the Critical Path Method Now that we have discussed the basic concepts,

the critical path method works. We'll use the following network diagram as an example:

2

H}@C\A

9 4
4
E G =
D
//'
8 4
3 F —b B
= A /V

To determine the earliest and latest each activity can start and the earliest and latest each activity can
be completed, you need to perform a forward and backward pass through the network diagram. The

“early” figures are found by calculating from the beginning of the project to the end of the project,

following the dependencies in the network diagram—a forward pass through the network diagram.
The “late” figures are found by moving from the end of the project, following the dependencies to the

beginning of the project—a “backward” pass.

The first activity in the diagram normally has an early start of zero. Some people, however, use 1 as the
early start of the first activity. There is no right way to start calculating through network diagrams for
the early and late starts; either method will get you the right answer. Just pick one method, and use it

consistently.

Let’s start with the forward pass. You need to move through the activities from the start until you reach
the end, determining the early starts and early finishes, as illustrated in the following diagram. This

example uses zero as the early start for the first activities.

9 4

13G|_1%

17Hm 19C|£
alls

—

LY

Legend:

ES = Early Start
EF = Early Finish
LS = Late Start
LF = Late Finish

Activity Name
Amount of Float

It is important to look at where paths converge (path convergence). To compute the early start and the
early finish in a forward pass, you have to take into account all the paths that lead into that activity
(see activity F and activity G in the previous diagram). The same concept applies to the backward pass;
to compute the late finish and late start you need to consider all the paths that flow backward into an
activity (see activity D and activity F in the previous diagram). In this diagram, paths converge during

N
s~ ]
—
1
S
w
>
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the forward pass at activity F and at activity G. So you need to do the forward pass on both paths
leading up to activity F calculating the early finishes for activities D (EF = 4) and A (EF = 3). You then
select the later early finish of activities D and A to use as the early start for activity E since activity F
cannot start until both activities D and A are complete. Therefore, the early start of activity F is 4. You
use the same process for calculating the early finish of activities E (EF = 13) and F (EF = 12) before

determining the early start of activity G (ES = 13).

Once you have completed the forward pass, you can begin the backward pass, computing the late finish
and late start for each activity. The backward pass uses the duration of the critical path (in this case, 26)
as the early finish of the last activity or activities in the network. See the following diagram for the late

start and late finish data.

If you want additiona!
practice, there are
13 22 26 more questions on
0 5] Y ] =[] float and critical
T] 5 . path in RMC's PM
" FASTrack® exam
simulation software.

Key for the previous diagram:

Duration

Legend:
ES EF
—] L—— ES = Early Start

Activity Name _ .
Amount of Float EF= Early Finish

LS = Late Start
LS LF | LF = Late Finish

Again, you need to be careful at points of convergence as you move through the network diagram.
There is convergence at activity F and at activity D. You work from the end back to these by first
computing the late start of activities B (LS = 22) and G (LS = 13). Select the earlier late start to use
for the late finish of activity E, since activity F must be finished before either activity B or G can start.
Therefore, the late finish of activity F is 13. This same process should be used on activities E (LS = 4)
and F (LS = 8) before calculating the late finish for activity D (LF = 4).

Once you finish calculating the starts and finishes, you have the data required to calculate float. It’s time
to use those formulas. What was that trick again? “There is a start formula and a finish formula, and we
always begin late” Therefore, the formulas are:

Start Formula - - ; | Finish Formula -

Float = LS - ES Float = LF - EF
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The activities with zero float are on the critical path (identified by the bold arrows). See the following
diagram for the float of each activity:

9

¢ 4 g [13] sl [ 7] 9] e [19
0 4

D ]40 3]0 [17 7] 9 19 19

0 ]9 [4]

S
[N
~

S0
T”:
o |

/

8 4
4 F |12 IZB 16
3 H
0 ALL/'S 1|_13— 2210[_26_

2] 2 [5]

Key for the previous diagram:

Duration

Legend:

ES = Early Start

Activity Nai _ -

Am:::;tyof F'l’:; EF = Early Finish
LS = Late Start

LF | LF = Late Finish

The next few exercises should help you better understand these concepts. As you do the exercises, think
about how knowing float helps you in managing your real-world projects.

Exam questions may be substantially similar to the following exercises, or they may be more situational
and wordy, without requiring you to draw a network diagram. Be prepared for both types.

Exercise ~ Test yourself. Draw a network diagram, and answer the following
questions. ‘ ' '

You are the project manager for-a new project and have figured out the following
dependencies: L R :
» Activity I can start immediately and has an estimated duration of 3 weeks.
> Activity 2 can start after activity 1 is completed and'has'an estimated duration of
3 weeks. : e
> Activity 3 can start after activity 1 is completed and has an estimated duration of
6 weeks. '
» Activity 4 can start after activity 2 is completed and has an estimated duration of
8 weeks. ' ! T o ‘
> Activity 5 can start after activity 4 is completed and after activity 3 is completed.
This activity takes 4 weeks. " . o e LT
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1. What is the duration of the critical path?

2. What is the float of activity 32

3. What is the float of activity 2?

4. What is the float of the path with the longest float?

5. The resource working on activity 3 is replaced with another resource who is less
experienced. The activity will now take 10 weeks. How will this affect the project?

6. After some arguing between stakeholders, a new activity 6 is added to the
project. It will take 11 weeks to complete and must be completed before activity
5 and after activity 3. Management is concerned that adding the activity will add
11 weeks to the project. Another stakeholder argues the time will be less than
11 weeks. Who is correct? Use the original information (without the change to
activity 3 listed in the previous question) to answer this question.

7. Based on the information in question 6, how much longer will the project take?

Answer There are many ways to answer these questions. If you learned another
way in your project management training and are comfortable with that method, use
it. Here is a simple way to compute the answers.

1. The length of the critical path is 18. There are two paths here:

Paths - . . . | Duration E
Start, 1,2,4,5,End |18
Start, 1, 3, 5, End 13
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| Totfeagt & 53 fecks |

Start, 1, 2, 4, 5, End (shown with the bold arrows in the previous diagram) is
the longest duration path and is therefore the critical path. The durations of the
activities add up to 18, so the critical path is 18 weeks long.

2. The float is 5 weeks, per the following diagram. This diagram shows how to
calculate float using the forward and backward pass.

3 8

3] 6] 6 14
4

3 0 > 0 4
@ 0 1 IL/ 3 6 6 14 \ m 5 @
" 6 5 > ’
0 0
0 3 3 9
\j 3 / W [is]
5 ™ e
3 12 | Total length fs 18 we:ekﬁ
Key for the previous diagram:
Duration
Legend:
ES EF
——J Activity N \— ES = Early Start
ctivi ame .
Amoun?of Float ]_E; = EaﬂYSFlnlSh
= Late Start
l 1 ¥ JLF = Late Finish

You can use either float formula to compute float. Late Finish - Early Finish =
14 - 9 =5, or Late Start — Early Start = 8 - 3 = 5.

3. The float is zero; it is on the critical path. An activity on the critical path generally
has no float.

4. The float is 5 weeks. There are only two paths in this example: Start, 1,2, 4, 5,
End and Start, 1, 3, 5, End. The length of the non-critical path (Start, 1, 3, 5, End)
is 13. The length of the project is 18, and 18 - 13 is 5. The total float of the path
with the longest float is 5.

5. It will have no effect. The length of path activities 1, 3, and 5 is 13. Adding 4 more
weeks to the length of activity 3 will make that path 17. Since that path s still
shorter than the critical path, the critical path does not change. The length of the
critical path is still 18 weeks because activity 3 is not on the critical path.

6. The stakeholder who says the time will be less than 11 weeks is correct. The new
activity will be added to a non-critical path that has a float of 5 weeks. Therefore,
adding 11 weeks will make this path the new critical path. The overall effect of
adding an activity that takes 11 weeks will be a delay to the project of 6 weeks.
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The project will take 6 weeks longem ( TE If you answered 24, you did not
read the question correctly') Follow the old arrows in the following diagram.

I
o
5l

3

Start 0
D Start 4
A Start 6
F D, A 7
E D 8
G EE 5
B F 5
H G 7
C H 8
End CB 0
1. What is the duration of the "‘criticakl' path?

What is the float of activity B? -

' What is the float of actwltyE?

‘Whatfis thé,tloat of activity D?. o

To shorten the Iength of the pro;ect the sponsor has offered to remove the work
of activity E. from the project; making act1v1ty D the predecessor to activities G
and E ‘What will be the effect?” "
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Answer

1. The critical path (project duration) is 33 months.

Paths -~ ¢ o o . IDyation  ~ ~  © 7,
Start, D, E, G, H, C, End 32 T

Start, D,F G, H, C, End 31

Start, D, E B, End 16

Start, A,E G, H, C, End 33

Start, A, E B, End 18

2. The float is 15 months, per the following diagram.

8 5 7 8
T, ] o, ] (6, ] =, 5
> ™

1 0 0

| TotaLlength Is 33 montha.

Key for the previous diagram:

Duration

Legend:
E
—S—| |—EF— ES = Early Start
Activity Nam, - .
AmountofFioar | EF = Eauly Finish
LS = Late Start
s LF | LF = Late Finish

3. The float is one month. Once you have finished calculating using the long way,
all the other answers are usually quick. Just look at the diagram to see the float of
any activity.

Watch out here for the float of activity E. The project must be completed by the
end of month 33. Activity E must be completed before activities G, H, and C can
start. So the late finish for Eis 33 -8 -7 - 5, or 13.

Activity E must be completed after Activity D. So the early finish is 4 + 8, or 12.
Float = Late Finish - Early Finish, so 13- 12 =1
4. The float is one month; just look at the network diagram.

Now let’s look at using a calculation to get the float for activity D. The project
must be completed by the end of month 33. Activity D must be completed
before activities E, F, G, H, C, and B can start. Looking backward through the
dependencies, the late finish is 33 - 8 - 7 - 5, but then we run into a problem.
Normally we would go along the critical path, but look at activities E and F.
Activity E is longer than activity F, so we must go along the longest duration
path, from activity G to activity E, making the late finish 33 -8 -7 - 5 - 8, or 5.
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Early finish is easier. There are no predecessors, so the early finish is the end of
month 4.

Float = 5 - 4, or 1 month.

5. There is no effect on the critical path. The paths are now:

Paths . . - - |Duration>.ts o vt
Start, D, G, H, C, End 24
Start, D, F, G, H, C, End 31
Start, D, E B, End 16
Start, A, F, G, H, C, End 33
Start, A, F, B, End 18
5
D G wp| H pup C \
7 / 5 /
6 F » B
A

You survived! Hopefully it was not too hard.

G The following are good questions to test your knowledge about critical paths, float, etc.:
?E ]Igg » Can there be more than one critical path? Yes, you can have two, three, or many critical paths.
» Do you want there to be? Noj it increases risk.

» Can a critical path change? Yes.

» Can there be negative float? Yes; it means you are behind.

» How much float does the critical path have? In planning, the critical path has zero float. During
project executing, if an activity on the critical path is completed earlier or later than planned, the
critical path may then have positive or negative float. Negative float on the critical path requires
corrective actions or changes to the project to bring it back in line with the plan.

» Does the network diagram change when the end date changes? No, not automatically, but
the project manager should investigate schedule compression options such as fast tracking and
crashing the schedule to meet the new date. Then, with approved changes, the project manager
should change the network diagram accordingly.

» Would you leave the project with negative float? No; you would compress the schedule.

I If you encounter multiple questions on the exam that require you to draw a network diagram,
?R;{g&_ you may be able to reuse the same network diagram to answer more than one question. Look to
see if this is true before you spend time redrawing the diagram.

Schedule Compression'® PAGE 156; SEE ALSO RESOURCE LEVELING, PAGE 156

One of the most common problems on projects is an unrealistic timeframe. This problem can arise
during project planning when management or the customer requires a completion date that cannot be
met, or during project executing when the project manager needs to bring the project back in line with
the schedule baseline or adjust the project for changes. As we discussed earlier, many project managers
blame their sponsors or executives for unrealistic schedules, but project managers have a professional
responsibility to push back, present options, and make sure the project is achievable by properly
planning the project and using schedule network analysis techniques like schedule compression.
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During project planning, schedule compression can help a project manager determine if the desired
completion date can be met and, if not, what can be changed to meet the requested date. This technique
is also used during integrated change control to look at the impacts changes to other parts of the project

(i.e., cost, scope, risk, resources, quality, etc.) have on the schedule. The objective is to compress the
schedule without changing project scope.

Fast Trgcking This technique involves doing critical path activities in parallel that were originally
planned in a series (see the following diagram). Fast tracking often results in rework, usually increases
risk, and requires more attention to communication.

For example, using the following network diagram, which activity would you fast track to shorten the
project length?

8 5 7 8
4
p " E b G H © N
Start
6 7 5
A F » B —— .
[ Total length is 33 moriths|

Assuming the dependencies are discretionary, activity H could be fast tracked by making it occur at the
same time, or in parallel with, activity G. Any other pair of activities on the critical path could be fast
tracked. Activities C and H could also be fast tracked by having part of activity C done concurrently
with activity H.

Crashing  This technique involves making cost and schedule trade-offs to determine how to
compress the schedule the most for the least cost while maintaining project scope. In other words,
if time must change, what option will cause the least impact on cost? Crashing, by definition, always
results in increased costs. It trades time for money.

For example, using the network diagram shown in the previous fast tracking discussion, a contract resource
could supplement the internal resource’s efforts on a critical path activity (assuming this is logical, based

on the nature of the work). Another option to crash the project might be to buy a software application; the
purchase adds cost to the project but helps the team work more efficiently, thus saving time.

If you have negative project float (meaning the estimated completion date is after the desired date),
would your first choice be to tell the customer the date cannot be met and to ask for more time? No;

the first choice would be to analyze what could be done about the negative float by compressing the
schedule. In crashing or fast tracking, it is best to see all potential choices and then select the option or
options that have the least negative impact on the project. For the exam, remember that you need to
identify all the possible options and, if given a choice between crashing or fast tracking options, select
the choice or combination of choices with the least negative impact on the project. This tip can help you
on exam questions that seem to have two right answers.
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In the real world, many project managers use the network diagram to manage the day-to-day operation
of the project and to make adjustments when changes occur. You should expect this to be reflected on
the exam by the number of questions on network diagrams, calculations, and “What do you do in this

situation?” type of questions.

Let's make sure you are prepared to deal with unrealistic schedules on the exam. This issue is so
important that you can expect to see more than 10 questions about it. Most project managers have
some gaps in their knowledge in this area, and it shows on their score sheets. To remedy this, let's try an

exercise.

Exercise During project planning, the project duration is estimated to be 33
months. However, you have been given a completion date of 30 months. Using
the following network diagram, identify options for shortening the schedule to 30
months.

This is a general exercise with little detail. Make any assumptions you need to make in
order to come up with as many options as possible.

4 7 8
| H mep| C
D \
6 \
Sl [rotal Iength is 35 months |
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+| Explanation. ~
.| (including Assumptions Made)

Option -~ ]How o Achieve Tt

ANSWer Did this situation make sense? If it did, you are in good shape. If not,
you should study a little more. Notice how this effort allows the project manager to
proactively deal with the reality of the project and take action to be sure the project

completion date can be met. The following options and methods are explained in the
next few pages.

Option. .~ .~ - fHowtoAchievelt -~ |Explanation -

el e T includinig Assumptions Made)
Reestimate Review risks Now it is time to look at the
estimates and see which
~contain hidden risks. By
reducing the risks, the
estimate can be lowered
and the project finished
faster. It is never an option
to just cut 10 percent off of
the estimate.

Execute activities H and C | Fast track (schedule We assume that the

in parallel compression) dependency between
activities Hand Cisa
discretionary one.

Add resources from Crash (schedule We assume that adding

within the organization compression) resources to activity G

(at additional cost to the would, in fact, be practical

project) to activity G. and that there are
resources available.

Cut activity H Reduce scope Though not the first

choice, as it likely will
affect the customer,
reducing scope should be
considered an option.

Hire consultants to assist | Crash (schedule We assume that adding
on activity G, H, or C compression) external resources to
these activities would be
practical and that there
are resources available.
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Move more experienced | Schedule compression We assume that some of
people to activities on the the critical path activities
critical path (i.e., activities are being done by less

G, H, or Q) experienced people.

Cut time Lower quality standards | Do not get excited.

(schedule compression) | Quality is a project
constraint and is an
option. In this case,

it would probably be
easier and thus faster
to complete the project

with the lowered quality
standards.
Say no; the project must | Stand your ground 'This is not a viable option | |
have 33 months until other alternatives are
exhausted.
Get more work done Work overtime This is not an option ,
with the same amount of during project planning.
resources There are too many other |

ways to compress the
schedule that do not have
the negative effects of
overtime. Save it for a last
resort.

Which of the options listed is the best? To answer the question, think of the impacts to the project

of each one. Is the best option to cut time by lowering quality standards? What are the impacts of
cutting quality? Is there another option? Why not do what many project managers do—ask for more
resources? But adding resources may also add cost. Why not work overtime? If you have not realized
overtime should be one of the last choices, you have a large gap in your knowledge. Most organizations
are working at close to 100 percent capacity. Your project working overtime limits the possibility of
resources responding to emergencies for any other project they are working on, thereby putting other
projects at risk. Besides, how much overtime can a person take? Overtime is not free.

The first and possibly the best choice is to look at risks and then reestimate. Once it is known that the
schedule (or budget) must be reduced, a project manager can investigate the activity estimates that
contain the most unknowns, eliminate or reduce these risks, and thus decrease the estimate. Eliminate

risks in the risk management process, and everyone wins!

Let’s look at these concepts again with a few more exercises.
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EXercise What are the impacts of the schedule shortening options listed in the

following table?

Option | General Impacts to the Project
Fast track

Crash

Reduce scope

Cut quality
Answer
Option | General Impacts o the Project
Fast track > Always adds risk
» May add management time for the project manager
Crash Always adds cost

May add management time for the project manager

Reduce scope May save cost, resources, and time

May negatively impact customer satisfaction

Cut quali May save cost, resources, and time
y

May increase risk

Requires good metrics

May negatively impact customer satisfaction

vVVvyvYyYVvY|VVYiVYy

Exercise Here is another chance to test yourself on schedule compression.

Activity | Original | Crash - | Time | Original | Crash |Extra | Cost
Duration | Duration | Savings { Cost (in | Cost (in | Cost | per
@n G | |Dollars)|Dollars} | (in | Month
Months) | Monthis) ol Dollarg) |
] 14 12 2 $10,000 | $14,000 $4,000 | $2,000
K 9 8 1 $17,000 | $27,000 | $10,000 | $10,000
N 2 1 $25,000 [ $26,000 $1,000 | $1,000
L 7 5 2 $14,000 | $20,000 $6,000 | $3,000
M 11 8 3 $27,000 | $36,000 $9,000 | $3,000

21 0 © 2011 RMC Publications, Inc  952.846.4484 e info@rmcproject.com  www.rmcproject.com



mailto:info@rmcproject.com
http://www.rmcproject.com

cweetersix Time Management =

Imagine that this project has a project float of -3 months. Which activity or
activities presented above would you crash to save 3 months on the project,
assuming that the activities listed above represent critical path activities?

How much would it cost to crash this project?

Answer

1. The options to save 3 months are:

$14,000
$5,000
$16,000
$7,000
M $9,000
Crashing activities ] and N is the least expensive option and there is nothing in
the question to eliminate it, so the choice of activities ] and N is the best answer.
Any time you have negative project float, it means that the project is not going to
meet its deliverable date. The answer, depending on how the question is worded,
involves crashing or fast tracking the project and coming up with options, or
telling the customer the date cannot be met.
2. Crashing activities ] and N would result in the least added cost—only $5,000.

The “Cost per Month” column in this exercise is a distracter; you can answer this
&2

question with just the “Activity,” “Time Savings,” and “Extra Cost” columns. Dont
assume you will need all the data provided to you in questions on the exam.

Exercise Consider the following:

Management has told you to get the project completed two weeks early. What is the
BEST thing for you to do?

A.
B. Crash

C.

D. Advise management of the impact of the change

Consult the project sponsor

Fast track

|

Answer Did you get fooled by this question? Did you think you had to choose
between crashing and fast tracking? There is no information provided to help you
determine which one is better. Therefore, the best choice presented is D, inform
management of the impact of the change.
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The exam will ask many such questions requiring you to know that a project manager needs to analyze
first and then let management, the sponsor, the customer, or other parties know the impact of their
requests (see the four-step process for handling changes in the Integration Management chapter). A
project manager does NOT just say yes! Instead, after analyzing the change for its impact to all areas
of the project (cost, risk, resources, etc.), he or she could say something like, “Yes, I would be happy to
make the change, BUT the pro;ect will be delayed two weeks, I will need two more resources, or the
project will cost $25,000 more.”

R|CK WARNING: For questions about changes to the network diagram, make sure you look for shifts to
iTRADE« new critical paths caused by the changes to the network diagram or to activity durations.

What-If Scenario Analysis PAGE 156

In creating a finalized, realistic schedule, it is helpful to ask “What if a particular factor changed on the
project? Would that produce a shorter schedule?” The assumptions for each activity can change and,
therefore, the activity durations can also change. One of the ways to calculate the effect of these changes
is through a Monte Carlo analysis.

Monte Carlo Analysis'® PAGE 156  This technique uses computer software to simulate the outcome
of a project, based on the three-point estimates (optimistic, pessimistic, and most likely) for each
activity and the network diagram. The simulation can tell you:

» The probability of completing the project on any specific day.

» The probability of completing the project for any specific amount of cost.

» The probability of any activity actually being on the critical path.

» The overall project risk.

Monte Carlo analysis is another way of putting together the details of a three-point estimate into a
project estimate. It is more accurate than other methods because it simulates the actual details of the
project and calculates probability.

Monte Carlo analysis can help deal with “path convergence;” places in the network diagram where multiple
paths converge into one or more activities, thus adding risk to the project (see the following diagram).
Monte Carlo analysis is also used as a risk management tool to quantitatively analyze risks (see the Risk
Management chapter).

NV

Resource Leveling'” PAGE 156

Resource leveling is used to produce a resource-limited schedule. Leveling lengthens the schedule

and increases cost in order to deal with a limited amount of resources, resource availability, and other
resource constraints. A little-used function in project management software, this technique allows you
to level the peaks and valleys of the schedule from one month to another, resulting in a more stable
number of resources used on your project.
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You might level the resources if your project utilized 5 resources one month, 15 the next, and 3 the next,
or some other up-and-down pattern that was not an acceptable use of resources. Leveling could also be
used if you do not have 15 resources available and would prefer to lengthen the project (which would be
a result of leveling) instead of hiring more resources.

Critical Chain Method"® PAGE 155

The critical chain method is another way to develop a bought-into, approved, realistic, and formal
schedule. Unlike the other schedule network analysis techniques, it takes into account both activity and
resource dependencies. There are many variations of this method, so be careful here.

The critical chain method uses a network diagram and develops a schedule by assigning each activity to
occur as late as possible to still meet the end date. You add resource dependencies to the schedule, and

then calculate the critical chain. Starting at the end date, you build duration buffers into the chain at

critical milestones (think of this as your time reserves from risk response planning). These reserves, spread
throughout the project, will provide cushions for delays in the scheduled activities. You manage these buffers
so that you meet each individual milestone date and thus the project milestone completion date as well.

Do not get carried away with studying this technique; it should not be mentioned on the exam more
than three times. And remember, when it is “mentioned” on the exam, this does not necessarily mean
there are three questions about it—it could just be an incorrect choice in a question.

Project Schedule The project schedule is the result of the previous planning processes and the
schedule network analysis that is performed as part of the Develop Schedule process. As planning
progresses, the schedule will be iterated in response to risk management and other parts of project
planning until an acceptable and realistic schedule can be agreed upon. The iterated and realistic
schedule that results from this effort is called the schedule baseline and becomes part of the project
management plan.

The schedule can be shown with or without dependencies (logical relationships) and can be shown in
any of the following formats, depending on the needs of the project:

» Network diagram

» Milestone chart

» Bar chart

Milestone Charts®

These are similar to bar charts (described next), but they only show major events. Remember that
milestones have no duration; they simply represent the completion of activities. Milestones may
include “requirements are complete” or “design is finished” and are part of the inputs to the Sequence
Activities process. Milestone charts are good tools for reporting to management and to the customer.

D [ Wilestone~ | December | Janvary, | February | Maroh___ ] ApAl .
1 | Start ©12/14
2 | Requirements
Gathered 12/31
3 [ Design
Complete 120y
4 | Coding
Complete 02115
5 | Testing
Complete ©3/15
6 | Implementation
Complete O4/4
7 | End O4/15

© 2011 RMC Publications, Inc ® 952.846.4484  info@rmcproject.com www.rmeproject.com

For more exercises

that involve network
diagrams, visit
www.rmeproject.

. com/exiras or use

RMC’s PM FASTrack®

* exam simulation
~ software.

213



mailto:info@rmcproject.com
http://www.rmcproject.com

e mmm———

Time Management cieren six

Bar Charts (also called Gantt Charts)”

Bar charts are weak planning tools, but they are effective for progress reporting and control. They are ‘
not project management plans. The following is a sample bar chart:

1 | Start 0 days Mon 8/26 Mon 8/26 |
2 |D 4 days Mon 8/26 Thu 8/29 ‘
3 |A 6 days Mon 8/26 Mon 9/2 ‘
4 |F 7 days Mon 9/2 Tue 9/29

5 |E 8 days Fri 8/30 Tue 9/10

6 |G 5 days Wed 9/12 Wed 9/17

7 |B 5 days Wed 9/12 Wed 9/17

8 |H 7 days Wed 9/18 Thu 9/26

9 |C 8 days Fri 9/27 Tue 10/8

10 | Finish | O days Tue 10/8 Tue 10/8 . 2

Notice that there are no lines between activities to show interdependencies, nor are assigned resources
shown. Bar charts do not help organize the project as effectively as a WBS and network diagram do.
They are completed after the WBS and the network diagram in the project management process.

Understanding the Benefits of Different Formats

No matter how much you know about project management, there are always questions on the exam that
will be tricky if you have never thought of them before. The different types of schedule formats can be
one of those areas. Think through the next exercise. Make sure you look for anything you did not know,
and organize your knowledge according to the exercise answers. You can get quite a few questions right
on the exam if you know what each of the schedule formats is used for.

EXxercise Test yourself! Answer the following questions in the spaces provided.

Under what circumstances would you use
a network diagram instead of a bar chart?

Under what circumstances would you use
a milestone chart instead of a bar chart?

Under what circumstances would you
use a bar chart instead of a network
diagram?

AnSwWer See the answers in the following table.

Under what circumstances would you use | To show interdependencies between
a network diagram instead of a bar chart? | activities

Under what circumstances would you use | To report to senior management
a milestone chart instead of a bar chart?

Under what circumstances would you To track progress
use a bar chart instead of a network To report to the team
diagram?
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Schedule Baseline PAGE 159 The schedule baseline is the version of the schedule used to manage
the project and that the project team’s performance is measured against. Remember that the baseline
can only be changed as a result of formally approved changes. Meeting the schedule baseline is one of
the measures of project success. If the project can be done faster than the customer requested, there may
be a difference between the schedule baseline and the end date required by the customer. This difference

is called project float.

The process of creating a final and realistic schedule could cause changes to project documents,
including the activity resource requirements and activity attributes, as well as the risk register.

Gontrol Schedule

Controlling the project was discussed .
in the Project Management Processes chapter, but we will spend a little more time talking about it here.
Control means measure, which means you measure against the plan. You need to stay in control of your
project and know how it is performing compared to the plan. Do you do this now in your real world? If
not, pay particular attention to the concept of control in this chapter and throughout this book. Make
sure you understand that such actions are done as part of basic project management. When answering
exam questions, you need to assume proper project management was done unless the questions state
otherwise. On properly managed projects, a project manager does not have to spend all of his or her
time dealing with problems, because most of those problems were prevented through risk management.
Project managers are measuring, measuring, measuring against the plan and controlling the project!

Grocess: Control Schedule
- Process Group: Monitoring & Controlling
Kn'owiedge Area: Time Management .

The project (and the project manager) will be considered a failure if the schedule baseline—the end
date agreed to in planning and adjusted for approved changes—is not met. So control efforts go beyond
measuring; they also involve taking corrective and preventive action over and over again during the life
of the project to keep the project in line with the plan. Do you do this? If not, why not? Without such
work, all the efforts in planning to create a realistic schedule could be wasted effort.

Schedule control also means looking for the things that are causing changes and influencing the sources
of the changes. For example, if there is one person or one piece of work causing a lot of changes, the
project manager must do something about it, rather than let the issues and the high number of changes
continue. A project manager must be proactive.

If the project can no longer meet the agreed-upon completion date (the schedule baseline), the project
manager might recommend the termination of the project before any more company time is wasted.
In other words, the project manager might have to influence higher up the organization to control the
project. Schedule control is more than just issuing updated schedules!

Make sure you really understand what is involved in schedule control. Think of someone protecting the
hard work of all those involved in planning to make sure what was planned occurs as close to the plan
as possible. Think of someone who is constantly on the lookout for anything that might be affecting the
schedule. This is what it means to control the schedule, and the project.

The following are some additional activities involved in controlling the schedule:
» Reestimate the remaining components of the project partway through the project (see the
following discussion).
» Conduct performance reviews by formally analyzing how the project is doing (see the Earned
Value Measurement discussion in the Cost Management chapter).
» Adjust future parts of the project to deal with delays, rather than asking for a time extension.
» Measure variances against the planned schedule, and determine if those variances warrant attention.
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» Consider leveling resources to distribute work more evenly among the resources.

Continue to play “What if...?” with the project schedule to better optimize it.

» Adjust metrics that are not giving the project manager the information needed to properly manage
the project.

» Adjust progress reports and reporting as needed to capture the information necessary to control
and manage the project (see the Progress Reporting discussion in the Cost Management chapter).

» Identify the need for changes, including preventive actions.

» Follow the change control process.

v

Reestimating Did you notice the activity of reestimating in the previous list? One of the roles of

a project manager is to make sure the project meets the project objectives. Realize that the project was
estimated while in planning and, although you might have done your best to understand the project
well enough to estimate it accurately, it is extremely difficult to estimate well. Therefore, it is standard
practice to reestimate the entire remaining part of the project at least once during the life of the project
to make sure you can still meet the end date, budget, and other project objectives and to adjust the
project if you cannot. Again, assume proper project management was done when answering questions
on the exam unless the question provides specific information to indicate it was not.

The Control Schedule process results in work performance measurements, changes to the schedule
baseline or schedule management plan, and changes to any other part of the project. For example, a
change to the schedule might require additional resources or a change in scope. Such changes must
be handled as part of the Perform Integrated Change Control process. Make sure you review this
important process in the Integration Management chapter and realize the exam assumes that you
perform it as part of your basic project management activities.
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L.

To control the schedule, a project manager is reanalyzing the project to predict project duration.
She does this by analyzing the sequence of activities with the least amount of scheduling flexibility.
What technique is she using?

A. Critical path method

B. Flowchart

C. Precedence diagramming

D. Work breakdown structure

A dependency requiring that design be completed before manufacturing can start is an example
of a(n):

A. Discretionary dependency.

B. External dependency.

C. Mandatory dependency.

D. Scope dependency.

Which of the following are GENERALLY illustrated BETTER by bar charts than network
diagrams?

A. Logical relationships

B. Critical paths

C. Resource trade-offs

D. Progress or status

If the optimistic estimate for an activity is 12 days, and the pessimistic estimate is 18 days, what is
the standard deviation of this activity?

Al

B. 1.3
C. 6

D. 3

. A heuristic is BEST described as a:

A. Control tool.

B. Scheduling method.
C. Planning tool.

D. Rule of thumb.

. Lag means:

A. The amount of time an activity can be delayed without delaying the project finish date.

B. The amount of time an activity can be delayed without delaying the early start date of its
SUCCESSOT.

C. Waiting time.

D. The product of a forward and backward pass.

Which of the following is the BEST project management tool to use to determine the longest time
the project will take?

A. Work breakdown structure

B. Network diagram

C. Bar chart

D. Project charter
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8.

10.

11.

12.

13.

14.

15.

Which of the following is CORRECT?

A. The critical path helps prove how long the project will take.

B. There can be only one critical path.

C. The network diagram will change every time the end date changes.
D. A project can never have negative float.

What is the duration of a milestone?

A. It is shorter than the duration of the longest activity.
B. Itis shorter than the activity it represents.

C. Tt has no duration. '

D. It is the same length as the activity it represents.

Which of the following BEST describes the relationship between standard deviation and risk?
A. There is no relationship.

B. Standard deviation tells you if the estimate is accurate.

C. Standard deviation tells you how uncertain the estimate is.

D. Standard deviation tells you if the estimate includes a pad.

The float of an activity is determined by:

A. Performing a Monte Carlo analysis.

B. Determining the waiting time between activities.

C. Determining lag.

D. Determining the length of time the activity can be delayed without delaying the critical path.

A project has three critical paths. Which of the following BEST describes how this affects the
project?

A. Tt makes it easier to manage.

B. Itincreases the project risk.

C. It requires more people.

D. It makes it more expensive.

If project time and cost are not as important as the number of resources used each month, which
of the following is the BEST thing to do?

A. Perform a Monte Carlo analysis.

B. Fast track the project.

C. Perform resource leveling.

D. Analyze the life cycle costs.

When would a milestone chart be used instead of a bar chart?
A. Project planning

B. Reporting to team members

C. Reporting to management

D. Risk analysis

Your project management plan results in a project schedule that is too long, If the project network
diagram cannot change but you have extra personnel resources, what is the BEST thing to do?

A. Fast track the project.

B. Level the resources.

C. Crash the project.

D. Perform Monte Carlo analysis.
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Which of the following is the BEST thing to do to try to complete a project two days earlier?

A. Tell senior management that the project’s critical path does not allow the project to be finished
earlier.

B. Tell your boss.

C. Meet with the team to look at options for crashing or fast tracking the critical path.

D. Work hard and see what the project status is next month,

In attempting to complete the project faster, the project manager looks at the cost associated with
crashing each activity. The BEST approach to crashing would also include looking at the:

A. Risk impact of crashing each activity.

B. Customer’s opinion of which activities to crash.

C. Boss’s opinion of which activities to crash and in which order.

D. Project life cycle phase in which the activity is due to occur.

Which of the following processes includes asking team members about the time estimates for
their activities and reaching agreement on the calendar date for each activity?

A. Sequence Activities

B. Develop Schedule

C. Define Scope

D. Develop Project Charter

A project manager is in the middle of executing of a very large construction project when he

discovers the time needed to complete the project is longer than the time available. What is the

BEST thing to do?

A. Cut product scope.

B. Meet with management and tell them the required date cannot be met.

C. Work overtime.

D. Determine options for schedule compression and present management with his recommended
option.

During project planning, you estimate the time needed for each activity and then add the
estimates to create the project estimate. You commit to completing the project by this date. What
is wrong with this scenario?

A. The team did not create the estimate, and estimating takes too long using that method.

B. The team did not create the estimate, and a network diagram was not used.

C. The estimate is too long and should be created by management.

D. The project estimate should be the same as the customer’s required completion date.

You are a project manager on a US $5,000,000 software development project. While working

with your project team to develop a network diagram, you notice a series of activities that can be
worked in parallel but must finish in a specific sequence. What type of activity sequencing method
is required for these activities?

A. Precedence diagramming method

B. Arrow diagramming method

C. Critical path method

D. Operational diagramming method
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22.

23.

24,

25.

You are a project manager on a US $5,000,000 software development project. While working with
your project team to develop a network diagram, your data architects suggest that quality could be
improved if the data model is approved by senior management before moving on to other design
elements. They support this suggestion with an article from a leading software development
journal. Which of the following BEST describes this type of input?

A. Mandatory dependency

B. Discretionary dependency

C. External dependency

D. Heuristic

Based on the following, if you needed to shorten the duration of the project, what activity would
you try to shorten?

Activity | Preceding Activity | Duration in Weeks
Start None 0
A Start 1
B Start 2
C Start 6
D A 10
E B,C 1
F C 2
G D 3
H E 9
I F 1
End G, H,I 0
A. Activity B

B. Activity D

C. Activity H

D. Activity C

You have a project with the following activities: Activity A takes 40 hours and can start after the
project starts. Activity B takes 25 hours and should happen after the project starts. Activity C
must happen after activity A and takes 35 hours. Activity D must happen after activities B and C
and takes 30 hours. Activity E must take place after activity C and takes 10 hours. Activity F takes
place after Activity E and takes 22 hours. Activities F and D are the last activities of the project.
Which of the following is TRUE if activity B actually takes 37 hours?

A. The critical path is 67 hours.

B. The critical path changes to Start, B, D, End.

C. The critical path is Start, A, C, E, F, End.

D. The critical path increases by 12 hours.

A project manager has received activity duration estimates from his team. Which of the following
does he need in order to complete the Develop Schedule process?

A. Change requests

B. Schedule change control system

C. Recommended corrective actions

D. Reserves
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32.

charers Time Management

A project manager is taking over a project from another project manager during project planning.
If the new project manager wants to see what the previous project manager planned for managing

changes to the schedule, it would be BEST to look at the:
A. Communications management plan.

B. Update management plan.

C. Staffing management plan

D. Schedule management plan.

A project manager is using weighted average duration estimates to perform schedule network
analysis. Which type of mathematical analysis is being used?

A. Critical path method

B. PERT

C. Monte Carlo

D. Resource leveling

The WBS, estimates for each work package, and the network diagram are completed. Which of the

following would be the NEXT thing for the project manager to do?
A. Sequence the activities.

B. Verify that they have the correct scope.

C. Create a preliminary schedule and get the team’s approval.

D. Complete risk management.

A new product development project has four levels in the work breakdown structure and has been
sequenced using the precedence diagramming method. The activity duration estimates have been

received. What should be done NEXT?
A. Create an activity list.

B. Begin the work breakdown structure.
C. Finalize the schedule.

D. Compress the schedule.

You are the project manager for a new product development project that has four levels in the work
breakdown structure. The network diagram and duration estimates have been created, and a schedul
has been developed and compressed. What time management activity should you do NEXT?

A. Control Schedule.

B. Estimate Activity Resources.

C. Analogously estimate the schedule.

D. Gain approval.

€

A team member from research and development tells you that her work is too creative to provide
you with a fixed single estimate for the activity. You both decide to use the average labor hours per

installation from past projects to predict the future. This is an example of which of the following?
A. Parametric estimating

B. Three-point estimating

C. Analogous estimating

D. Monte Carlo analysis

An activity has an early start (ES) of day 3, a late start (LS) of day 13, an early finish (EF) of day 9
and a late finish (LF) of day 19. The activity:

A. Is on the critical path.

B. Hasalag.

C. Is progressing well.

D. Is not on the critical path.
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33. The project is calculated to be completed four days after the desired completion date. You do not

34.

35.

36.

37.

38.

222

have access to additional resources. The project is low risk, the benefit cost ratio (BCR) is expected

to be 1.6, and the dependencies are preferential. Under these circumstances, what would be the
BEST thing to do?

A. Cut resources from an activity.
B. Make more activities concurrent.

C. Move resources from the preferential dependencies to the external dependencies.
D. Remove an activity from the project.

A project manager for a small construction company has a project that was budgeted for
US $130,000 over a six-week period. According to her schedule, the project should have cost
US $60,000 to date. However, it has cost US $90,000 to date. The project is also behind schedule,

because the original estimates were not accurate. Who has the PRIMARY responsibility to solve
this problem?

A. Project manager

B. Senior management

C. Project sponsor

D. Manager of the project management office

Senior management is complaining that they are not able to easily determine the status of ongoing
projects in the organization. Which of the following types of reports would help provide summary
information to senior management?

A. Detailed cost estimates

B. Project management plans

C. Bar charts

D. Milestone reports

Rearranging resources so that a constant number of resources is used each month is called:
A. Crashing.

B. Floating.

C. Leveling.

D. Fast tracking.

Which of the following is a benefit of an analogous project estimate?

A. Tt will be closer to what the work will actually require.

B. Itis based on a detailed understanding of what the work requires.

C. It gives the project team an understanding of management’s expectations.
D. Tt helps the project manager determine if the project will meet the schedule.

During project executing, a large number of changes are made to the project. The project manager
should:

A. Wait until all changes are known and print out a new schedule.

B. Make approved changes as needed, but retain the schedule baseline.

C. Make only the changes approved by management.

D. Talk to management before any changes are made.
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L.

Answer A
Explanation There are only two choices related to scheduling; critical path method and

precedence diagramming. Precedence diagramming, however, is a diagramming technique that
deals with the relationship between activities, not schedule flexibility. The project manager is

analyzing the critical path.

Answer C
Explanation No mention is made that the dependency comes from a source outside the project,

so this is not an external dependency. Scope dependency is not a defined term. The key word
in the question is “requires”” Since the dependency is required, it could not be discretionary and
therefore must be mandatory. The question defines a mandatory dependency.

Answer D
Explanation The bar chart (or Gantt chart) is designed to show a relationship to time. This is

best used when demonstrating progress or status as a factor of time.

Answer A
Explanation The standard deviation is computed by [P - O]/6. Therefore, the answer is [18 -

12]/6 = 6/6 = 1.

Answer D
Explanation A heuristic is a rule of thumb. Examples are cost per line of code, cost per square

foot of floor space, etc.

Answer C

Explanation Total float and free float are the time an activity can be delayed without impacting
the entire project or the next activity. A forward or backward pass refers to a network analysis
technique, not waiting time. Waiting time is the correct definition of lag.

Answer B

Explanation The bar chart may show an end date, but it is not used to determine dates. The
project charter also may include a required end date, but not a logical determination of how long
the project will take. The network diagram takes the work packages from the work breakdown
structure and adds dependencies. The dependencies allow us to look at the various paths through
the diagram to determine the longest duration (critical) path. The network diagram is the best
answer.

Answer A
Explanation This question tests your knowledge about a number of topics. There can often
be more than one critical path, but you might adjust the plan in order to decrease risk and have

_ only one critical path. The network diagram may or may not change when the end date changes,

depending on the amount of schedule reserve and the reason for the change to the schedule. You
can have negative float if you are behind schedule. The critical path helps prove how long the
project will take. This is the only correct statement of the choices given.

Answer C

Explanation A milestone shows the completion of a series of activities or work packages.
Therefore, it takes no time of its own.
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10.

11.

12,

13.

14.

15.

16.

17.

18.

Answer C

Explanation An estimate can have a wide range and still be accurate if the item estimated
includes identified risks. There is no such thing as a pad in proper project management. An
estimate might be inflated, but it is a calculated reserve to account for risks, not arbitrary padding,

The standard deviation tells you the amount of uncertainty or risk involved in the estimate for the
activity.

Answer D

Explanation The float of an activity is the length of time the activity can be delayed without
delaying the critical path.

Answer B

Explanation Though having three critical paths COULD require more people or cost more,
the answer that is definitely and always true is that it increases project risk. Because you need to
manage three critical paths, there is more risk that something could happen to delay the project.

Answer C
Explanation Fast tracking affects both time and cost but may not help even out resource usage.

Monte Carlo analysis and analysis of life cycle costs do not directly deal with resources. Leveling is
the only choice that will definitely affect resources.

Answer C

Explanation Both types of charts are used in project planning. Team members need to see
details and so they need a bar chart rather than a milestone chart. Risk analysis COULD make
use of both charts. A milestone chart is used instead of a bar chart for any situation where you
want to report in a less detailed way. Since bar charts can scare people with their complexity and
often show too much detail to be worthwhile on a management level, milestone charts are more
effective for reporting to management.

Answer C

Explanation Leveling resources generally extends the schedule. Monte Carlo analysis does not
directly address the constraints of this situation. To compress the schedule, you could either crash
or fast track. However, the situation says that the network diagram cannot change. This eliminates
the fast tracking option, leaving crashing the project as the best answer.

Answer C

Explanation This is another question that asks about problem solving. Telling the boss or
waiting to see the status next month do not try to solve the real problem. It would be inaccurate to
report that the project cannot be finished earlier. Only meeting with the team to look for options
for crashing or fast tracking the critical path relates to problem solving.

Answer A
Explanation You may or may not need your customer’s or your boss’s input, but you will
definitely need to include an analysis of risk.

Answer B

Explanation By the time this process is taking place, Develop Project Charter, Sequence
Activities, and Define Scope and would be completed. The team members would have provided
estimates in the Estimate Activity Durations process, but the project manager may talk to them
about those estimates as part of developing the project schedule. The process defined in the
question is Develop Schedule.
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24.
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Answer D '
Explanation This question again tests whether you know how to solve problems. Cutting

product scope negatively affects the customer, and is therefore not best. A project manager’s job is
to determine options for meeting any end date; therefore, simply telling management the required
date cannot be met is not correct. Working overtime is expensive and unnecessary when there are
many other choices that could be selected first. Determining options for schedule compression

would have the least negative effect on the project.

Answer B
Explanation Time estimates for the activities should be created by the team and should not be

added together to create the project estimate. Some activities may take place concurrently; these
would be identified in the network diagram.

Answer A
Explanation The question implies a finish-to-finish relationship between activities. The

arrow diagramming method does not support that type of relationship. Critical path is not a
diagramming method, and operational diagramming method is a made-up term. The precedence
diagramming method is most appropriate in this case.

Answer B
Explanation The situation is neither mandatory nor driven by an external source. A heuristic

is a rule of thumb that can be used consistently. This situation is a unique occurrence for which a
preferred method is being suggested. Therefore, this is a discretionary dependency.

Answer D

Explanation This is an example of a two-stage question you may find on the exam. First you
need to draw the network diagram and find the critical path, and then make a decision. The
network diagram would be:

1 10 3

R PR

Paths™ ' ::-i: | 'Duration in Weeks-
Start, A, D, G, End 14
Start, B, E, H, End 12
Start, C, E, H, End 16
Start, C, F, I, End 9

A i D || C

2 1 9
B (P E | H

c PO ot

\é/

The critical path is 16 (Start, C, E, H, End). Many people immediately look for the longest duration
activity on the project to cut. Here activity D is the longest, at 10 weeks. However, that activity is not
on the critical path, and cutting it would not shorten the project’s duration. You must change the
critical path. In this case, both activity C and activity H are on the critical path. If you have a choice,
all things being equal, choose the earlier option. Therefore, activity C is the best answer.

Answer C

Explanation Did you notice how difficult this question was to read? Such wording is intentional,
to prepare you for interpreting questions on the real exam. Looking at this situation, you see
there are three paths through the network as shown in the following table. If the duration of
activity B changes from 25 to 37, the activity will take 12 hours longer. As the activity is only on
the third path, it will only change the duration of that path from 55 to 55 + 12, or 67 hours. Since
the duration of the critical path is 107 hours, the delay with activity B will have no impact on the
project timeline or the current critical path.

© 2011 RMC Publications, inc * 952.846.4484 e info@rmcproject.com e www.rmcproject.com

225



mailto:info@rmcproject.com
http://www.rmcproject.com

—— Time Management ciwrer sx

25.

26.

27.

28.

29.

30.
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31

Pains | Duratonin s
Start, A, C,E,E End | 107

Start, A, C, D, End 105

Start, B, D, End 55

Answer D

Explanation The Develop Schedule process includes all work and uses all inputs needed to come
up with a finalized, realistic schedule. Reserves are created to cover identified and unknown

schedule risks. All the other items are parts of Control Schedule and occur after the Develop
Schedule process.

Answer D

Explanation The schedule management plan is the most correct answer. It is created as part

of the Develop Project Management Plan process and is the repository for plans for schedule
changes.

Answer B
Explanation PERT uses weighted averages to compute activity durations.

Answer C

Explanation Sequencing the activities is the same thing as creating a network diagram, so

that has already been done. The Verify Scope process is done during project monitoring and
controlling, not during project planning. Since a schedule is an input to risk management, risk
management comes after the creation of a preliminary schedule, and so that is not the “next thing
to do” Creating the preliminary schedule is next.

Answer D

Explanation The question is really asking, “What is done after the Estimate Activity Durations
process?” The work breakdown structure and activity list are done before Estimate Activity
Durations. The schedule is not finalized until after schedule compression. Therefore compressing
the schedule is done next.

Answer D

Explanation Notice how this question and the previous one seem very similar. This is intended
to prepare you for similar questions on the exam. Estimating activity resources and analogously
estimating the schedule should have already been completed. The situation described is within the
Develop Schedule process of time management. Control Schedule is the next time management
process after Develop Schedule, but the Develop Schedule process is not yet finished. Final
approval of the schedule by the stakeholders is needed before one has a project schedule.

Answer A

Explanation Monte Carlo relates to what-if analysis. Three-point estimating uses three time
estimates per activity. One could use data from past projects to come up with the estimate
(analogous estimating) but the best answer is parametric estimating because past history is being
used to calculate an estimate. An estimate such as hours per installation is a characteristic of this
form of estimating,
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32. Answer D N '
Explanation There is no information presented about lag or progress. The activity described has

float, because there is a difference between the early start and late start. An activity that has float is
probably not on the critical path.

33. Answer B
Explanation Cutting resources from an activity would not save time, nor would moving

resources from the preferential dependencies to the external dependencies. Removing an activity
from the project is a possibility, but since the dependencies are preferential and the risk is low, the
best choice would be to make more activities concurrent, as this would have less impact on the

project.

34. Answer A
Explanation Did you get lost looking at all the numbers presented in this question? Notice that

there are no calculations required, simply an understanding of what the problem is. This question
describes schedule management, which is a responsibility of the project manager.

35. Answer D
Explanation Detailed cost estimates have nothing to do with the situation described. Project

management plans include more detail than is necessary for the situation described, and may
distract from the conversation if used in this situation. Bar charts are most effective for reporting
to the team. The best answer is milestone reports, which present the right level of detail for upper

management.

36. Answer C
Explanation The key to this question is the phrase “constant number used each month” Only

leveling has such an effect on the schedule.

37. Answer C
Explanation Remember for the exam that analogous estimates are considered to be top-down,
high-level estimates. Therefore, they are not based on a detailed understanding of what the
work will require. The project manager needs more than an analogous (high-level) estimate to
determine whether or not the project will meet the schedule. The benefit of an analogous project
estimate is that it is management’s expectations of what the project will cost. Any differences
between the analogous estimate and the detailed bottom-up estimate can be reconciled in the
planning processes.

38. Answer B
Explanation Waiting until all changes are known, and then printing out a new schedule, is a
common error many project managers make. Instead, the project manager should be controlling
the project throughout its completion. The situation in the question does not provide a reason
to believe the schedule baseline must be changed. A project manager must be in control of the
project, rather than consulting with management before making any changes. Whenever a large
number of changes occur on a project, it is wise to confirm that the business case, as stated in the
project charter, is still valid.
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magnitude estimate
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Cost risk
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Direct/indirect costs

Life cycle costing
Value analysis
Progress reporting
50/50 rule

Cost of quality

Project management

software

Do you create a budget for your projects? Do you have
practical experience managing and controlling project
costs? The questions on the exam are written to test whether
you have such experience. If these efforts are not part

of how you manage your real-world projects, make sure

you read this chapter carefully and fully understand the
concepts discussed.

Many people are nervous about questions relating to earned
value. This chapter should help ease your mind. There

have typically been about 12 questions on earned value on
the exam. Only about six of these questions have required
earned value calculations. With a little study, such questions
should be easy.

There is a strong connection between cost management
and time management on the exam. Some topics (including
planning, estimating, and monitoring and controlling)
covered here in the Cost Management chapter also apply

to the Time Management chapter. Do not assume that
because a topic is listed here it cannot be used for planning,
estimating, and monitoring and controlling time. Earned
value management is a good example of a tool that can be
used for both time and cost.

The Time Management chapter talks about the
identification of activities as smaller components of work
packages. For many projects, activities are used to create
cost estimates. On some large projects, however, it might be

more practical to estimate and control costs at a different level. This level is called a control account. It is
higher than the work package level in the WBS.
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The following should help you understand how each part of cost management fits into the overall

project management process:

e Cost Management Process - - .. - [DoneDuring ;- o7 e fii it it it
Estimate Costs Planning process group

Determine Budget Planning process group

Control Costs Monitoring and controlling process group

Cost Management Plan PAGE 165 As with scope and time, the management plan for cost is
not listed as part of the formally defined cost management process. The plan is a required part of
project management, however. The cost management plan is referred to in the introduction to the
Cost Management chapter in the PMBOK® Guide, but it is created as part of the Develop Project
Management Plan process in integration management. On the exam, the cost management plan may
also be called the “budget management plan” or “budget plan” Whatever term is used, just know the
step of creating this management plan exists. The cost management planning process answers the
questions, “How will I go about planning cost for the project?” and “How will I effectively manage
the project to the cost baseline (a.k.a., the cost performance baseline), control costs, and manage cost
variances?”

The cost management plan is similar to other management plans (a PMI-ism). It can be formal or
informal, but it is part of the project management plan. Once again, you can see that such a plan
requires thinking in advance about how you will manage costs. This is a concept that many project
managers miss.

The cost management plan includes:

» Specifications for how estimates should be stated (in what currency)

» The level of accuracy needed for estimates

» Reporting formats to be used

» Rules for measuring cost performance

» Whether costs will include both direct costs (those costs directly attributable to the project) and
indirect costs (costs not directly attributable to any one project, such as overhead costs)

» Establishment of a cost baseline for measuring against as part of project monitoring and
controlling

» Control thresholds

» Cost change control procedures

Notice the inclusion of control thresholds. The creation of the cost management plan (like any other
management plan in project management) requires thinking ahead about how you will control costs.
If an actual cost comes in higher than expected, will you need to take action? What if it's a two dollar
difference? Control thresholds are the amount of variation allowed before you need to take action. You
determine these thresholds in planning while creating the cost management plan.

You should also know the following cost management concepts:

Life Cycle Costingl Remember the product life cycle we discussed earlier? Would it be wise to
design the project so that the project costs are low but the maintenance costs are higher than the project
cost savings? For example, you plan the project to produce the product at a lower level of quality and
save $9,000. After the project is completed, the maintenance costs are $100,000 over the product’s life,
instead of the $20,000 in maintenance and repair that it could have cost. Your $9,000 “savings” cost the
company $80,000 (or $71,000 additional cost). This is the concept of life cycle costing—looking at the
cost of the whole life of the product, not just the cost of the project.
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Value Anal)lSIS2 This concept is sometimes referred to as value engineering in the real world. Its
focus is to find a less costly way to do the same work. In other words, this technique asks, “How can
we decrease cost on the project while maintaining the same scope?” When performing value analysis,
you systematically identify the required project functions, assign values to these functions, and provide
functions at the lowest overall cost without loss of performance.

Cost Risk’ some topics cross the boundaries between knowledge areas. For example, the concept
of cost risk involves risk, procurement, and cost management. This term means just what its name
implies—cost-related risk. Since such topics cross knowledge areas, so do the questions on the exam
about the topics. See the following example question:

Question Who has the cost risk in a fixed price contract—the buyer or the seller?

Answer The seller

Process: Estimate Costs
+ Process Group: Planning 4
\ Knowledge Area: Cost Management -

The Estimate Costs process involves ™ smemmommeasenmmmessmet
coming up with cost estimates for each activity. This process does not combine all the estimates into one
time-phased spending plan (the cost budget). That happens in the next process, Determine Budget.

In the Time Management chapter, we discussed “Things About Estimating to Know for the Exam.
As noted in that chapter, these concepts apply to both time and cost estimating. Take some time now
to review that discussion on page 183. It is helpful to have those concepts fresh in your mind before
continuing to read about the Estimate Costs process.

So what costs should you estimate? To put it simply, the costs involved in all the efforts needed to
complete the project. This includes:

» Costs of quality efforts

» Costs of risk efforts

» Costs of the project manager’s time

>

>

Costs of project management activities

Costs directly associated with the project, including labor, materials, training for the project,
computers, etc.

Office expenses for physical office spaces used directly for the project

» Profit, when applicable

» Overhead costs, such as management salaries and general office expenses

v

Types of Cost  There are several ways to look at costs when creating an estimate. In the past, the
exam has only asked a few questions regarding types of cost. The following information should help you
answer such questions.

A cost can be either variable or fixed:
» Variable Costs These costs change with the amount of production or the amount of work.
Examples include the cost of material, supplies, and wages.
» Fixed Costs These costs do not change as production changes. Examples include the cost of set-
up, rent, etc.
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A cost can be either direct or indirect:
» Direct Costs These costs are directly attributable to the work on the project. Examples are team

travel, team wages, recognition, and costs of material used on the project.
» Indirect Costs Indirect costs are overhead items or costs incurred for the benefit of more than
one project. Examples include taxes, fringe benefits, and janitorial services.

Inputs to Estimating Costs (or “What do you need before you estimate costs?”)
These inputs help you create estimates more quickly and more accurately. For example, imagine having
access to a repository that contains all the previous WBSs for projects similar to yours, along with the
estimates and actual costs for each activity. Can you see how that might be helpful in creating more
accurate estimates on your own project? Having highly accurate estimates will help you better control
the project later and, therefore, save you effort. So read through the following list of inputs (do not just
skim over this list!), and think through why each might help you in estimating costs.

» The scope baseline In order to create an estimate, you need to know the details of what you are
estimating; this includes knowing what is out of scope and what constraints have been placed on
the project. This information can be found by looking at all the components of the scope baseline
(the project scope statement, WBS, and WBS dictionary).

» Project schedule This is one of the key inputs to cost management, as the schedule contains
the activities, the resources assigned to complete the work, and when the work will occur. Keep
in mind that you need a schedule before you can come up with a budget. There are two reasons
for this: first, the timing of when you buy something affects its cost; second, you need to develop
a time-phased spending plan to control project expenditures (a budget) so that you know how
much money will be spent during specific periods of time (January, next month, etc.). But know
that it goes both ways; costs will also affect the schedule. For example, the price of material or a
piece of equipment may vary due to factors like availability, seasonal pricing fluctuations, new
model releases, etc. If you know that something will be more expensive to buy at the time when
it is scheduled to be purchased, you may want to change the schedule to be able to purchase
the material or equipment at a different time, for a lower price. This is the process of iterative
planning, as shown in Rita’s Process Chart.

» Human resource plan Reward systems (part of the human resource plan) can increase
productivity and save money, but they are still a cost item and need to be estimated. Another part
of the human resource plan that needs to be considered is labor rates. The project manager should
have access to the rates paid to everyone who works on the project. Is this different from your
real world? If so, take note of this for the exam. The human resource plan also lists the human
resources (including the quantity of resources needed and their skills) intended to be used for the
project. Of course, these resources have costs associated with them.

» Risk register Like reward systems, risk management will save time and money, but there are costs
associated with the efforts to control risks. It is important to remember that these costs, in turn,
will result in more risks (cost risks). In other words, risks are both an input to the Estimate Costs
process and an output. Again, planning is iterative.

» Policies and historical records related to estimating, templates, processes, procedures, lessons
learned, and historical information (i.e., organizational process assets) As noted earlier,
historical records from past projects can be highly beneficial in creating estimates for a current
project. Organizational policies and standardized templates related to estimating can also make
this effort faster and easier.

» Company culture and existing systems that the project will have to deal with or can use (i.e.,
enterprise environmental factors) For cost estimating, this includes marketplace conditions and
commercial cost databases. While estimating, you might review the different sources from which
supplies might be procured and at what costs as part of estimating.

» Project management costs If you are unfamiliar with cost estimating, understand that part of
the expense of the project comes from the costs associated with project management activities.
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Although project management efforts save money on projects overall, they do incur costs and
should be included in the project cost estimates. These include not only costs associated with the
efforts of the project manager but also those associated with status reports, change analysis, etc.

Exercise Do you think you really understood the discussion of cost estimating
inputs? Test yourself! Try to recreate the list of inputs to estimating in the space
below. Spend some time thinking about any inputs you forgot, to make sure you really
understand these inputs for the exam,

How Is Estimating Done? Costs can be estimated using the same techniques described in the
Time Management chapter: one-point estimating, analogous estimating, parametric estimating, and
three-point (PERT) estimating. Costs can also be estimated using a bottom-up estimating technique.

Bottom-Up Estimating* PAGE 172

This technique involves creating detailed estimates for each part of an activity (if available) or work
package (if activities are not defined). The estimates are then rolled up into control accounts and finally
into an overall project estimate. To do this well requires an accurate WBS.

Exercise Test yourself! See if you understand the differences between analogous
and bottom-up estimating by identifying the advantages and disadvantages of each
technique. (Analogous estimating was described in the Time Management chapter.)

What Are the Advantages of - | What Are the Disadvantages of
Analogous Estimating? -~ | Analogous Estimating?
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‘What Are: theMvaamges of WhatAre the. Disadgantages of .
Bottom-Up Estimating 1-Up Estimating? -

ANSWer ‘There are many possible answers to these questions. The purpose of
this exercise is to get you thinking about the differences so that you can answer any
questions on the topic, no matter how they may be worded.

Advantag ﬂisadvantages afﬁnatugon,%
Estimating Estimating 00 -l
Quick Less accurate

Activities need not be identified Estimates are prepared with a limited

amount of detailed information and
understanding of the project

Less costly to create Requires considerable experience to do
well

Gives the project manager an idea of the | There may be infighting to gain the
level of management’s expectations (for | biggest piece of the budget without
a project analogous estimate) being able to justify the need

Overall project costs will be capped (for | Extremely difficult for projects with
a project analogous estimate) uncertainty

Does not take into account the
differences between projects
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Advantages of Bottom-up - - | Disadvantages of Botiom-up T
Estimating o - |Estimating -l
More accurate Takes time and expense to use this

estimating technique

Gains buy-in from the team because the Tendency for the team to pad estimates
team creates estimates they can live with | unless they understand the use of

reserves
Based on a detailed analysis of the Requires that the project be defined
project and well understood before estimating
begins
Provides a basis for monitoring and Requires time to break the project down

controlling, performance measurement, | into smaller pieces
and management

The following are used in the process of creating estimates:

Project Management Software Remember there is no such thing as one software package
to tell you how to manage a project. The software referred to here might be any software used for
estimating. If a project has hundreds or thousands of activities, each of which has similar cost
components added like overhead, software can significantly speed up the calculations.

Determining Resource Cost Rates Although many project managers do not have access to
this information on their projects, the exam assumes that a project manager knows the actual cost of
labor when performing detailed cost estimating. Remember that resources are not just internal human
resources. This work might also involve estimating the work of consultants, vendors, and suppliers.
When the project includes plans to outsource pieces of work, the Estimate Costs and Plan Procurements
processes impact each other and require iterations as planning progresses. This same relationship exists
between Plan Procurements and the other estimating processes (i.e., Estimate Activity Resources and
Estimate Activity Durations). Planning is iterative.

Reserve Analysis 1tis required project management to use reserves to accommodate the cost

and time risk in a project estimate. This involves identifying which activities on the project have
significant risks and determining how much time and money to set aside to account for the risks if they
occur. Contingency reserves are used for known risks, which are specifically identified risks. A lump
sum management reserve is used to accommodate unknown risks, or unidentified risks. See the Risk
Management chapter to learn how these reserves are calculated. Reserve analysis should include making
sure individual activity estimates are not padded.

Cost of Quallty The cost of work added to the project to accommodate quality efforts should be
included in the project estimate.

Accuracy of Estimates Think about someone walking into your office now and asking you to
estimate the total cost of a new project. The first question you would probably ask is, “How accurate

do you want me to be?” Estimates made in the early part of the project will be less accurate than

those made later, when more is known about the project. Estimates should be in a range, as it is very
unlikely that an activity will be completed for exactly any particular amount of money. In the early part
of the project, you typically provide wide-ranging estimates. Then over time, as you determine more
information about the project during planning, you can narrow the estimate range.
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Organizations often have different standards for different ranges, from preliminary to conceptual to
feasibility to order of magnitude to definitive estimates. The standard ranges of the order of magnitude
estimate, budget estimate, and definitive estimate are shown below. Such ranges tell you how much time
and effort needs to go into estimating to make sure the actual cost is within the range of the estimate.

W These ranges often show up on the exam. Make sure you memorize them.

» Rough Order of Magnitude (ROM) Estimate® This type of estimate is usually made during
project initiating. A typical range for ROM estimates is +/-50 percent from actual, but this range
can vary depending on how much is known about the project when creating the estimates.

» Budget Estimate This type of estimate is usually made during project planning and is in the
range of -10 to +25 percent from actual.

» Definitive Estimate As the project progresses, the estimate will become more refined. Some
project managers use the range of +/-10 percent from actual, while others use -5 to +10 percent

from actual.

When completed, the Estimate Costs process results in activity cost estimates and an explanation of
how those estimates were derived (basis of estimates). It can also result in changes or updates to the risk
register and other parts of the project management plan and project documents.

{ Process: Determine Budget
o Pracess Group: Planning
i Knowledge Area: Cost Management

In this part of cost management, the .
project manager calculates the total cost of the project in order to determine the amount of funds the

organization needs to have available for the project. The result of this calculation is called the budget.
Meeting the cost baseline will be a measure of project success, so the budget should be in a form the
project manager can use while the work is being done to control costs and, therefore, control the overall

project.

In estimating the total cost of a project (i.e., determining the project’s budget), a project manager
MUST perform risk management activities and include reserves in that estimate! Make sure you

note this for the exam if you do not formally manage risks on your real-world projects. There are two
types of reserves that can be added to the estimate: contingency reserves and management reserves.’
Contingency reserves address the cost impacts of the risks remaining during risk response planning.
Management reserves are additional funds set aside to cover unforeseen risks or changes to the project.
The cost baseline includes the contingency reserves; it represents the funds the project manager has
authority to manage and control. The cost budget is the cost baseline plus the management reserves.
The cost budget is how much money the company should have available for the project.

To create a budget, activity costs are rolled up to work package costs. Work package costs are then
rolled up to control account costs and finally to project costs. This process is called cost aggregation.
Contingency reserves are added to achieve the cost baseline. In the final step, the management reserves
are added. See the following diagram.
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liCost budget j
B. Management reservesﬁl ?

’iCost baseline T

lj. Contingency reserves T
’i Project estimates ‘I

L3. Control account estimates—l

$1,423

$1,355

[ 2. Work package estimates —I

b Activity estimates

After the cost baseline and cost budget are estimated, the project manager may compare these numbers
to parametric estimates, expert judgment, or historical records as a sanity check. For example, a rule of
thumb for a high-level parametric estimate in some industries is that design should be 15 percent of the
cost of construction. Other industries consider the cost of design to be 60 percent of the project budget.
The project manager needs to investigate and justify any significant differences between the project
estimates and the reference data to ensure the estimates are correct.

The next thing to check is cash flow (part of funding limit reconciliation?). Funding may not be
available when it is needed on the project, causing changes to the other parts of the project and
iterations of the project documents or project management plan. For example, if equipment costing
$500,000 is scheduled to be purchased on June 1 but the money for the purchase is not available until
July 1, the activities dependent on that equipment will have to be moved to later points in the schedule.
The cost baseline, therefore, is time-phased and may be shown as an S-curve?.

The project manager needs to perform another reconciliation before the proposed cost baseline and
cost budget can become final: reconciliation with any cost constraints in the charter. If the project
estimate exceeds the constraints, the project manager has to meet with management, explain why their
cost cannot be met, and propose options to decrease costs. Pay particular attention to that last sentence.
If such actions are a required part of project management, then an unrealistic budget is the project
manager’s fault! As with the schedule, project managers have a professional responsibility to reconcile
the budget in this way. This reconciliation is done as part of integration management.

When the Determine Budget process is complete, the cost baseline, including all funding requirements,
is established. As in the other processes we have discussed, the efforts involved in determining the
budget may create the need for updates to other project documentation, including cost estimates, the
risk register, and the project schedule.

Process: Control Costs
i Process Group: Monitoring & Controlling
\ Knowledge Area: Cost Management

The Control Costs process is i
similar to the control part of any other knowledge area, with a focus on cost. That being said, complete
the following exercise and imagine how this would work on real-world projects.
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Exercise What ACTIONS should a project manager take to control costs? (This

is an important topic, so really take the time to think about this question, even if you

are tired of exercises.)

Answer Was one of your answers “follow the cost management plan”? This is an
excellent answer! The cost management plan includes your plan for how you will
control the costs of the project, such as meetings on cost, reports, measurements
that will be made, and their frequency. The control part of the management plan is
customized to the needs of the project.

If you understand the idea behind PMI-isms, you might also have answered
something like “look at any organizational process assets that are available” This is
also a good answer. You need to consider any policies, procedures, tools, or reporting
formats related to controlling costs that are available or required by your company.

Was another one of your answers “manage changes”? This is generally correct, but make
sure you understand the complexity of this effort. What about preventing unnecessary
changes and influencing the things that are causing costs to rise? What about letting
people know which changes are approved and which are not so that everyone is
working on the same project? You need to have an “attitude” of control. It is your project
and your career. You must be assertive and make sure the project goes according to

the plan. Oversight and CONTROL are essential for the success of both the project

and your career as a project manager. It is important to understand that this attitude of
control applies to all parts of the project, not just cost. Think of yourself as a detective
looking for anything that can get in the way of project success, and you will choose the
better answer choice for questions that seem to have more than one “correct” answer.

Also keep in mind that control means measure. When taking the exam, assume that

the project manager is measuring, measuring, measuring on the project, even if you

do not do this on your real-world projects. Measurement helps you see if there are any
variances. You can then determine if those variances require changes, including corrective
or preventive actions. The cost management plan should include what you will measure,
when, and what amount of variation between planned and actual will require action (your
control limits). In other words, you plan what you will do to control the project before
you get started. Do you do this in your real world? Assume that you do, and assume that
all proper project management is being done when you take the exam unless the question
tells you (directly or indirectly) that proper project management was not done.
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Progress Reportlng PAGE 185  The project manager can use information about project progress to
help control the schedule and costs and to assess whether the project is on track through earned value
measurement (described next). Many project managers determine progress by asking team members
for an estimate of percent complete for each work package or activity. On projects where work is not
objectively measured, the estimate the team members provide is simply a guess. The method of asking
for percent complete is time-consuming and generally a waste of time when the estimate is a guess,
because it does not provide a realistic estimate of the project’s progress.

Ifa project has been planned using a WBS and it is broken down to the level of work packages that
require about 80 hours of work, there are alternatives to asking for percent complete. Because such

work packages are completed relatively quickly and frequently, the project manager can use one of the
following practices to report progress:

50/50 Rule

An activity is considered 50 percent complete when it begins and gets credit for the last 50 percent only
when it is completed.

20/80 Rule

An activity is considered 20 percent complete when it begins and gets credit for the last 80 percent only
when it is completed.

0/100 Rule

An activity does not get credit for partial completion; it only gets credit for full completion.

Earned Value Measurement’ paGe 181 Okay, let’s pause for a moment. You probably know

earned value is on the exam. Are you worried about it? Don’t be. We are going to make it easier.

First, think about this: how valuable would it be to KNOW how your project is really going? Could you
sleep better at night? Would you be able to spend your time in more productive ways than worrying?
These are the benefits of earned value. If you currently rely on hope, guesses, or a general percent
complete estimate to assess how your project is going, you probably know from experience that these
methods do not tell you much, nor are they very accurate. And they may regularly result in the need to
work overtime at the end of the project because of the lack of control along the way. Keep the benefits of
earned value in mind as you read this section, and go through it slowly if it seems confusing. Make sure
you “get it” the first time you read it.

Earned value is used to measure project performance against the scope, schedule, and cost baselines.
Please note that the earned value technique calls the combination of these three baselines the
performance measurement baseline. The measurements resulting from an earned value analysis of the
project indicate whether there are any potential deviations from the scope, schedule, and cost baselines
(the performance measurement baseline). Many project managers manage their project’s performance
by comparing planned to actual results. With this method, however, you could easily be on time but
overspend according to your plan. Using earned value measurement is better, because it integrates
cost, time, and the work done (or scope) and can be used to forecast future performance and project
completion dates and costs.

Using the data gathered through earned value analysis, a project manager can create reports, including
budget forecasts, and other communications related to the project’s progress (see the Communications
Management chapter for more on earned-value-related reports). Earned value measurements may also
result in change requests to the project.
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- [Term o1l interpretafion ool cniiiie i
Planned Value As of today, what is the estlmated value of the work
planned to be done?
EV Earned Value As of today, what is the estimated value of the work
actually accomplished?
AC Actual Cost (total cost) As of today, what is the actual cost incurred for the
work accomplished?
BAC Budget at Completion How much did we BUDGET for the TOTAL project
(the budget) effort?
EAC Estimate at Completion What do we currently expect the TOTAL project to
cost (a forecast)?
ETC Estimate to Complete From this point on, how much MORE do we expect it
to cost to finish the project (a forecast)?
VAC Variance at Completion As of today, how much over or under budget do we
expect to be at the end of the project?

2 Formulas and Interpretations to Memorize
'] The exam focuses not just on calculations, but also on knowing what the numbers mean.

Therefore, you should know all the following formulas. (Note: The © in the following table

stands for “cumulative’”’)

Name . ... .
S

s

T By %y Gy T g B
- Formula. [ ~: T

SR

3 L } Lo g
ES " wi»",_ I N
Tinterpretation” .= - . o io ool

Cost Variance (CV) EV - AC NEGATIVE is over budget POSITIVE is
under budget.

Schedule Variance (SV) EV - PV NEGATIVE is behind schedule; POSITIVE is
ahead of schedule.

Cost Performance Index EV We are getting $ worth of work out of

(CPI)!® AC every $1 spent. Funds are or are not being used
efficiently.

Schedule Performance EV We are (only) progressing at percent of

Index (SPI) 3% the rate originally planned.
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NOTE: There are many ways
to calculate EAC, depending
on the assumptions made.
Notice how the purpose

of the formulas really is to
create forecasts based on past
performance on the project.

AC + Bottom-up ETC

BAC
CPI¢

AC + (BAC-EV)

AC+ (BAC-EV)

Name . - - - |Formila .. [interpretation . - . . . 1/7. H
Estimate at Completion As of now, how much do we expect the total
(EAC) project to cost? $ . (See the formulas to

the left, below.)

This formula calculates actual plus a new
estimate for the remaining work. It is used
when the original estimate was fundamentally

flawed.

This formula is used if no variances from the
BAC have occurred or you will continue at the
same rate of spending.

This formula calculates actual to date plus
remaining budget. It is used when current
variances are thought to be atypical of the
future. It is essentially AC plus the remaining
value of work to perform.

This formula calculates actual to date plus the
remaining budget modified by performance.
It is used when current variances are thought

(VAC)

CPI® x SPI¢
( ) to be typical of the future. It assumes poor
cost performance and a need to hit a firm
completion date.
To Complete Performance (BAC - EV) This formula divides the work remaining to
Index (TCPI) (BAC - AC) be done by the money remaining to do it.
It answers the question of “In order to stay
within budget, what rate must we meet for the
remaining work?”
Estimate to Complete (ETC) EAC - AC How much more will the project cost?
Reestimate Reestimate the remaining work from the
bottom up.
Variance at Completion BAC - EAC How much over or under budget will we be at

the end of the project?

The CPI in the previous table is a cumulative CPI because it is using costs to date. It could be written as

CPI° = EVS/AC® with the © standing for cumulative. This cumulative formula is the same as that in the previous
table, but it more clearly states that the data used is cumulative. CPI can also be calculated for costs incurred
during a specific period of time (week, month, or quarter) rather than over all the time to date.

TRICKS
OFTHE B
TRADE-

book?)

vvyyy

242

Make sure you understand and MEMORIZE the following:
» EV comes first in every formula. Remembering this one fact alone should help you
get about half the earned value questions right. (Aren’t you glad you purchased this

If it is a variance, the formula is EV minus something.
If it is an index, it is EV divided by something.
If the formula relates to cost, use AC.

If the formula relates to schedule, use PV.
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» For variances interpretation: negative is bad and positive is good. Thus a -200 cost variance means

that you are behind (over budget).
» For indices interpretation: greater than one is good; less than one is bad.

One type of earned value question people often answer incorrectly requires that you differentiate
between EAC and ETC and the other terms. The following table may help you understand this
difference. Notice that planned value (PV; what the value was expected to be at this point in the project
according to the plan) and actual cost (AC; what the cost has actually been on the project prior to

this point) look backward at the project. Budget at completion (BAC), estimate to complete (ETC),

and estimate at completion (EAC) look forward. BAC simply states the project’s planned budget; it
indicates what the end cost of the project would be if everything went according to plan. ETC and EAC
forecast future performance based on what has actually occurred on the project, taking into account
any variances from the plan the project has already experienced. ETC is an estimate of how much more
the remaining part of the project will cost to complete. EAC indicates what the total project cost is

forecasted to be.
Original plan
BAC

PV

Original

. ! |
Spending - |
Plan
Actual | AC
Spending [T
Plan EAC
Forecast ETC |
Spending ]

Plan

Are you still worried about earned value? Not for long. Read the following pages and do the exercises;
you might end up appreciating earned value questions over some of the more ambiguous and confusing
questions on this exam.

Earned Value in Action
Earned value is an effective tool for measuring performance and determining the need to request
changes. The following is a sample team meeting conversation on this subject:

Olaf, the project manager, calls a team meeting and says, “We are six months into this million
dollar project, and my latest analysis shows a CPI of 1.2 and an SPI of 0.89. This means that we are
getting 1.2 dollars for every dollar we put into the project, but only progressing at 89 percent of
the rate originally planned. Let’s look for options to correct this problem”

“We could remove me from the project team and replace me with someone less expensive. [ must
be the most expensive team member,” Ashley says.

“Not only would it sadden me to lose you, but your suggestion would improve costs, not schedule.
You are the company’s best network specialist. Someone else would not be as proficient as you in
completing the work”

“We could remove the purchase of the new computers from the project,” says Tony. “Or, we could
just tell the customer the project will be two weeks late.”

“Canceling the new computers would save us money, not time. We need to focus on time,” Olaf
says. “Nor can we just change the project schedule baseline arbitrarily. That would be unethical”
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“Since we are doing well on cost, why don’t we bring in another programmer from the IT department
to work on this project? We can get the next two activities completed faster,” Deborah suggests.

“That sounds like the most effective choice in this situation. Let’s see if we can find someone who
will improve performance, at the lowest cost. Thanks for your help,” Olaf says.

The best way to learn the earned value analysis technique is to use it. The following exercises are

designed to give you a chance to practice both calculations AND interpretation. Earned value questions
on the exam have generally required fewer calculations for each question than these exercises.

Exercise

The cost performance index (CPI) and - i
the schedule performance index (SPI)"
can be charted each month to show the
project trends. Based on the diagram, -
what would you be more concerned. . 09
about—cost or schedule—if you were W |

taking over this project from another K s amd s oa
project manager? : ‘ Qr Qr Qr Qu

n

L .

Answer  since these calculations were made in the past, the data in the chart is
historical data. The last, most current measurement was in the fourth-quarter, which
shows both SPI-and CPI being-above one (good). Therefore, the answer is schedule.
As of the fourth quarter (the most current information available), the SPIL is lowest.
An easy way to answer performance index questions that ask whether cost or
schedule should concern you most is to pick the option with the lowest index.

Exercise -TheFence #1

You have a project to build a new fence. The fence is four sided as shown. Each
side is to take one day to build and is budgeted for $1,000 per side. The sides
are planned to be completed one after the other. Today is the end of day three.

Using the following project status chart, calculate PV, EV, etc., in the spaces provided.
When completed, check your answers: Interpretation is also important.on the exam.
Can you interpret what each answer means? = :

Do the calculations to three decimal place accuracy on the exercises. On the real
exam, round the results of your calculations to two decimal places when you are
ready to check your answers against the choices provided. o
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peidty [0y T | TStatus Endof -

Sidel | S--------- F Complete, spent
$1,000

Side 2 S-mone- PF |----F Complete, spent
$1,200

Side 3 PS--S---PF 50% done, spent
$600

Side 4 PS-------- PF | Not yet started

Key S = Actual Start, F = Actual Finish, PS = Planned Start, and PF = Planned Finish

What | Cz
Is:
1PV

%

EV

[\

AC

BAC

= W

Ccv

CPI

SV

SPI

O | | | &N »n

EAC

10 | ETC
11 [ VAC

AnsSwer The Fence #1

ls; i : i : B T % .
1| PV $1,000 plus $1,000 plus | $3,000 | We should have done $3,000
$1,000 worth of work. ‘
2| EV Complete, complete, $2,500 | We have actually completed
half done or $1,000 plus $2,500 worth of work.
$1,000 plus $500

3| AC | $1,000 plus $1,200 plus | $2,800 | We have actually spent $2,800.

$600

4| BAC | $1,000 plus $1,000 plus | $4,000 | Our project budget is $4,000.
$1,000 plus $1,000

5(CV | $2,500 minus $2,800 -$300 We are over budget by $300.

© 2011 RMC Publications, Inc ® 952.846.4484 = info@rmcproject.com ® www.rmcproject.com 245



mailto:info@rmcproject.com
http://www.rmcproject.com

Cost Management cuprer seven

{What | Calculation. .~ | Answer | Interpretation of the Answer
I§: < 0 B F S
6| CPI | $2,500 divided by $2,800 | $0.893 | We are only getting about 89
cents out of every dollar we put
into the project.
7SV $2,500 minus $3,000 -$500 We are behind schedule.
8| SPI | $2,500 divided by $3,000 | $0.833 | We are only progressing at about
83 percent of the rate planned.
9 | EAC | $4,000 divided by $.893 | $4,479 | We currently estimate that the
total project will cost $4,479.
10 | ETC | $4,479 minus $2,800 $1,679 | We need to spend $1,679 to finish
the project.
11 | VAC | $4,000 minus $4,479 -$479 We currently expect to be $479
over budget when the project is
completed.

NOTE: If your answers differ, check your rounding. Again, it is best to calculate to
three decimal places and then round to two decimal places when you are ready to
compare your results against the choices provided on the exam.

Exercise The Fence #2

You have a project to build a new fence. The fence is four sided as shown.
Each side is to take one day to build and is budgeted for $1,000 per side. The
sides are planned to be completed one after the other. In this case, ASSUME

THAT THE SIDES HAVE A FINISH-TO-FINISH RELATIONSHIP INSTEAD OF A
FINISH-TO-START RELATIONSHIP, so more than one side can be worked on at the

same time (in parallel).

Using the following project status chart, calculate PV, EV, etc., in the spaces provided.

When completed, check your answers.

o S ey
Side 1 N Complete,
spent $1,000
Side 2 S----F----PF Complete,
spent $900
Side 3 S---- | PS------- PF 50% done,
spent $1,000
Side 4 S---- PS------- PF | 75% done,
spent $300

Key S = Actual Start, F = Actual Finish, PS = Planned Start, and PF = Planned Finish

246
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~{What
{8

Calculation

etation of th

¢ Answer |

PV

EV

AC

BAC

Ccv

CPI

SV

SP1

EAC

10

ETC

11

VAC

AnSwer The Fence #2

1| PV $1,000 plus $1,000 $3,000 | We should have done $3,000
plus $1,000 worth of work.

2|EV Complete, complete, | $3,250 | We have actually completed
half done, 75% done $3,250 worth of work.
or $1,000 plus $1,000
plus $500 plus $750

31AC $1,000 plus $900 plus | $3,200 | We have actually spent $3,200.
$1,000 plus $300

4| BAC | $1,000 plus $1,000 $4,000 | Our project budget is $4,000.
plus $1,000 plus
$1,000

5[CV $3,250 minus $3,200 | $50 We are under budget by $50.

6 | CPI $3,250 divided by $1.016 | We are getting about $1.02 out
$3,200 of every dollar we put into the

project.

7SV $3,250 minus $3,000 | $250 We are ahead of schedule.

8| SPI $3,250 divided by $1.083 | We are progressing at about 108
$3,000 percent of the rate planned.
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|What | Galculation - . | Answer |Interpretation of the Answer
9| EAC | $4,000 divided by $3,937 | We currently estimate that the
$1.016 total project will cost $3,937.

10 | ETC | $3,937 minus $3,200 | $737 We need to spend $737 to finish
the project.

11 | VAC | $4,000 minus $3,937 | $63 We currently expect to be $63
under budget when the project is
completed.

In this example, you are looking for the value of the work that has actually been done. The finish-to-
finish relationship allowed the team to work on more than one side at the same time. In this case, work
is being done on both sides 3 and 4 at the same time. Since the value of each side is $1,000, we look

at how much of each side is complete and apply that percent to the value. Here sides one and two are
completed; thus, each receives a value of $1,000. (It doesn’t matter what it actually cost—just the value.)
Side three is 50 percent done and receives a value of $500 (50 percent of $1,000). Side four is 75 percent
done and receives a value of $750 (75 percent of $1,000). The earned value to date is $3,250.

Understanding the meaning of the results of each calculation is as important as knowing how to
calculate them.

Expect questions on the exam that say things like, “The CPI is 0.9, and the SPI is 0.92. What should you
do?” You will need to interpret this and other data in the question and then be able to determine which
choice would address the issue(s) described. In this example, there are both cost and schedule problems.

You may also get questions on the exam that require you to back into an answer. Try the following exercise.

Exercise Your project is running well. In the latest earned value report, you see
the CPI = 1.2, the SPI = 0.8, the PV = $600,000, and the SV = -$120,000. You can’t
find the CV in the report, so you calculate it based on the information given. What is
the CV?

Answer The formula for CV is CV = EV - AC. Therefore, you need to find EV and
AC to calculate CV. Since SV = EV - PV, and we know the values for SV (-$120,000)
and PV ($600,000), we can find EV.

-$120,000 = EV - $600,000
+ $600,000 + $600,000
$480,000 = EV

Now we need AC, which we can get from the CPI (1.2).

The formula is CPI = EV or 1.2 = $480,000
AC AC
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So you start by multiplying both sides of the equation by AC:

1.2 x AC = $480,000 x AC
AC

" The resulting equation is:
© 1.2 % AC = $480,000
Now you divide both sides by 1.2:

(1.2 x AC) = $480,000
1.2 1.2

The resulting equation is:

AC = $480,000
1.2

So AC = $400,000

Therefore, CV =EV - AC
CV = $480,000 —- $400,000
CV = $80,000

The Control Costs process provides measurements that indicate how the work is progressing and that
allow the project manager to create reliable forecasts and take action to control the project, This process
also results in change requests, including recommended corrective or preventive actions, and updates
to the project management plan and project documents. The project manager needs to make sure these
changes and updates are communicated to stakeholders and the team to ensure they understand the
revisions to the project and are implementing them correctly.
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Practice Exam.

. T

1. One common way to compute estimate at completion (EAC) is to take the budget at completion
(BAC) and:
A. Divide by SPL
B. Multiply by SPL
C. Multiply by CPL
D. Divide by CPL

2. Estimate at completion (EAC) is a periodic evaluation of:
A. The cost of work completed.
B. The value of work performed.
C. The anticipated total cost at project completion.
D. What it will cost to finish the project.

3. If earned value (EV) = 350, actual cost (AC) = 400, planned value (PV) = 325, what is cost
variance (CV)?
A. 350
B. -75
C. 400
D. -50

4. The customer responsible for overseeing your project asks you to provide a written cost estimate
that is 30 percent higher than your estimate of the project’s cost. He explains that the budgeting
process requires managers to estimate pessimistically to ensure enough money is allocated for
projects. What is the BEST way to handle this?

A. Add the 30 percent as a lump sum contingency fund to handle project risks.

B. Add the 30 percent to your cost estimate by spreading it evenly across all project activities.

C. Create one cost baseline for budget allocation and a second one for the actual project
management plan.

D. Ask for information on risks that would cause your estimate to be too low.

5. Analogous estimating;
A. Uses bottom-up estimating techniques.
B. Is used most frequently during project executing.
C. Uses top-down estimating techniques.
D. Calculates estimates using actual detailed historical costs.

6. All of the following are outputs of the Estimate Costs process EXCEPT:
A. An understanding of the cost risk in the work that has been estimated.
B. The prevention of inappropriate changes from being included in the cost baseline.
C. An indication of the range of possible costs for the project.
D. Documentation of any assumptions made during the Estimate Costs process.

7. The main focus of life cycle costing is to:
A. Estimate installation costs.
B. Estimate the cost of operations and maintenance.
C. Consider installation costs when planning the project costs.
D. Consider operations and maintenance costs in making project decisions.
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Cost performance measurement is BEST done through which of the following?

A. Asking for a percent complete from each team member and reporting that in the monthly
progress report

B. Calculating earned value and using the indexes and other calculations to report past
performance and forecast future performance

C. Using the 50/50 rule and making sure the life cycle cost is less than the project cost

D. Focusing on the amount expended last month and what will be expended the following month

A cost performance index (CPI) of 0.89 means:

A. At this time, we expect the total project to cost 89 percent more than planned.

B. When the project is completed, we will have spent 89 percent more than planned.
C. The project is progressing at 89 percent of the rate planned.

D. The project is getting 89 cents out of every dollar invested.

A schedule performance index (SPI) of 0.76 means:

A. You are over budget.

B. You are ahead of schedule.

C. You are progressing at 76 percent of the rate originally planned.
D. You are progressing at 24 percent of the rate originally planned.

Which of the following is NOT needed in order to come up with a project estimate?
A. AWBS

B. A network diagram

C. Risks

D. A change control system

Which of the following is an example of a parametric estimate?
A. Dollars per module

B. Learning bend

C. Bottom-up

D. CPM

A rough order of magnitude estimate is made during which project management process group?
A. Planning

B. Closing

C. Executing

D. Initiating

A cost baseline is an output of which cost management process?
A. Estimate Activity Resources

B. Estimate Costs

C. Determine Budget

D. Control Costs

During which project management process group are budget forecasts created?
A. Monitoring and controlling

B. Planning

C. Initiating

D. Executing
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22.
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Which type of cost is team training?
A. Direct

B. NPV

C. Indirect

D. Fixed

Project setup costs are an example of:
A. Variable costs.

B. Fixed costs.

C. Overhead costs.

D. Opportunity costs.

Value analysis is performed to get:

A. More value from the cost analysis.

B. Management to buy into the project.

C. The team to buy into the project.

D. A less costly way of doing the same work.

Which estimating method tends to be MOST costly for creating a project cost estimate?
A. Bottom-up

B. Analogous

C. Parametric

D. 50/50

Which of the following represents the estimated value of the work actually accomplished?
A. Earned value (EV)

B. Planned value (PV)

C. Actual cost (AC)

D. Cost variance (CV)

Which of the following are ALL items included in the cost management plan?

A. The level of accuracy needed for estimates, rules for measuring cost performance,
specifications for how duration estimates should be stated

B. Specifications for how estimates should be stated, rules for measuring cost performance, the
level of accuracy needed for estimates

C. Rules for measuring team performance, the level of accuracy needed for estimates,
specifications for how estimates should be stated

D. Specifications for how estimates should be stated, the level of risk needed for estimates, rules
for measuring cost performance

Your project has a medium amount of risk and is not very well defined. The sponsor hands you a
project charter and asks you to confirm that the project can be completed within the project cost
budget. What is the BEST method to handle this?

A. Build an estimate in the form of a range of possible results.

B. Ask the team members to help estimate the cost based on the project charter.

C. Based on the information you have, calculate a parametric estimate.

D. Provide an analogous estimate based on past history.
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23. The cost contingency reserve should be:
A. Hidden to prevent management from disallowing the reserve.
B. Added to each activity to provide the customer with a shorter critical path.
C. Maintained by management to cover cost overruns.
D. Added to the base costs of the project to account for risks.

24. You are having difficulty estimating the cost of a project. Which of the following BEST describes
the most probable cause of your difficulty?
A. Inadequate scope definition
B. Unavailability of desired resources
C. Lack of historical records from previous projects
D. Lack of company processes

25. Your cost forecast shows that you will have a cost overrun at the end of the project. Which of the
following should you do?
A. Eliminate risks in estimates and reestimate.
B. Meet with the sponsor to find out what work can be done sooner.
C. Cut quality.
D. Decrease scope.

26. A new store development project requires the purchase of various equipment, machinery, and
furniture. The department responsible for the development recently centralized its external
purchasing process and standardized its new order system. In which document can these new
procedures be found?

A. Project scope statement
B. WBS

C. Staffing management plan
D. Organizational policies

27. Early in the life of your project, you are having a discussion with the sponsor about what
estimating techniques should be used. You want a form of expert judgment, but the sponsor
argues for analogous estimating. It would be BEST to:

A. Agree to analogous estimating, as it is a form of expert judgment.

B. Suggest life cycle costing as a compromise.

C. Determine why the sponsor wants such an accurate estimate.

D. Try to convince the sponsor to allow expert judgment because it is typically more accurate.

28. You have just completed the initiating processes of a small project and are moving into project
planning when a project stakeholder asks you for the project’s budget and cost baseline. What
should you tell her?

A. The project budget can be found in the project charter, which has just been completed.

B.- The project budget and baseline will not be finalized and accepted until the planning processes
are completed.

C. The project management plan will not contain the projects budget and baseline; this is a small
project.

D. It is impossible to complete an estimate before the project management plan is created.
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29. The project manager is allocating overall cost estimates to individual activities to establish a
baseline for measuring project performance. What process is this?
A. Cost Management
B. Estimate Costs
C. Determine Budget
D. Control Costs

30. Monitoring cost expended to date in order to detect variances from the plan occurs during:
A. The creation of the cost change management plan.
B. Recommending corrective actions.
C. Updating the cost baseline.
D. Project performance reviews.

31. A cost management plan contains a description of:
A. The project costs.
B. How resources are allocated.
C. The budgets and how they were calculated.
D. The WBS level at which earned value will be calculated.

32. A manufacturing project has a schedule performance index (SPI) of 0.89 and a cost performance
index (CPI) of 0.91. Generally, what is the BEST explanation for why this occurred?
A. The scope was changed.
B. A supplier went out of business and a new one needed to be found.
C. Additional equipment needed to be purchased.
D. A critical path activity took longer and needed more labor hours to complete.

33. Although the stakeholders thought there was enough money in the budget, halfway through the
project the cost performance index (CPI) is 0.7. To determine the root cause, several stakeholders
audit the project and discover the project cost budget was estimated analogously. Although the
activity estimates add up to the project estimate, the stakeholders think something was missing in
how the estimate was completed. Which of the following describes what was missing?

A. Estimated costs should be used to measure CPI.
B. SPI should be used, not CPI.

C. Bottom-up estimating should have been used.
D. Past history was not taken into account.

34. Earned value measurement is an example of:
A. Performance reporting.
B. Planning control.
C. Ishikawa diagrams.
D. Integrating the project components into a whole.

35. Identified risks are:
A. An input to the Estimate Costs process.
B. An output of the Estimate Costs process.
C. Not related to the Estimate Costs process.
D. Both an input to and an output of the Estimate Costs process.
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The difference between the cost baseline and the cost budget can be BEST described as:
A. The management reserves.

B. The contingency reserves.

C. The project cost estimate.

D. The cost account.

You provide a project cost estimate for the project to the project sponsor. He is unhappy with the
estimate, because he thinks the price should be lower. He asks you to cut 15 percent off the project
estimate. What should you do?

A. Start the project and constantly look for cost savings.

B. Tell all the team members to cut 15 percent from their estimates.

C. Inform the sponsor of the activities to be cut.

D. Add additional resources with low hourly rates.

Cost risk means:

A. There are risks that will cost the project money.

B. The project is too risky from a cost perspective.

C. There is a risk that project costs could go higher than planned.

D. There is a risk that the cost of the project will be Jower than planned.

A project manager needs to analyze the project costs to find ways to decrease costs. It would be
BEST if the project manager looks at:

A. Variable costs and fixed costs.

B. Fixed costs and indirect costs.

C. Direct costs and variable costs.

D. Indirect costs and direct costs.
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Answers

1.

Answer D

Explanation This question is asking for the formula for EAC, which is BAC/CPIC. You have to
remember the formula to get the answer correct.

Answer C

Explanation When you look at earned value, many of the terms have similar definitions. This
could get you into trouble. EAC means the estimate at completion. What it will cost to finish the
project is the definition of ETC, or estimate to complete.

Answer D
Explanation The formula is CV = EV — AC. Therefore, CV = 350 — 400, or CV = -50.

Answer D

Explanation Presenting anything other than your original estimate (allocating more to the
budget) is inaccurate and calls into question your competence and integrity as a project manager.
The customer should list potential changes and risks related to your estimate. If the costs and risks
are justified, you can increase the budget.

Answer C

Explanation Analogous estimating is used most frequently during project planning, not project
executing. Parametric estimating involves calculations based on historical records. Analogous
estimating uses top-down estimating techniques.

Answer B

Explanation This question is asking, “When you finish estimating costs, what do you
have?” Many people who do not realize that estimates should be in a range pick that option.
Documentation of assumptions is referring to the basis of estimates, which are an output of
Estimate Costs. The prevention of inappropriate changes is more correctly part of the cost
management plan and the change control system.

Answer D
Explanation Life cycle costing looks at operations and maintenance costs and balances them
with the project costs to try to reduce the cost across the entire life of the project.

Answer B

Explanation Asking percent complete is not a best practice since it is usually a guess. Often

the easiest work is done first on a project, throwing off any percentage calculations of work
remaining. The life cycle cost cannot be lower than the project cost, as the life cycle cost includes
the project cost. Focusing on the amount spent last month and what will be spent in the next
month is often done by inexperienced project managers who know of nothing else. Not only does
this provide little information, but the data cannot be used to predict the future. Using earned
value and other calculations is the best answer since this choice looks at the past and uses that
information to estimate future costs.

Answer D

Explanation The CPIis less than one, so the situation is bad. The project is only getting 89 cents
out of every dollar invested.
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Answer C
Explanation Earned value questions ask for a calculation or an interpretation of the results. In

this case, the project is progressing at 76 percent of the rate planned.

Answer D
Explanation A change control system is not required to obtain estimates, but without the other

three choices, you cannot develop the estimates. You need the WBS to define the activities, the
network diagram to see the dependencies, and the risks to determine contingencies. NOTE: These
are high-level risks, not the detailed risks we identify later in project planning.

Answer A
Explanation Parametric estimates use a mathematical model to predict project cost or time.

Answer D
Explanation This estimate has a wide range. It is done during project initiating, when very little

is known about the project.

Answer C
Explanation A cost baseline is an output of the Determine Budget process.

Answer A
Explanation Budget forecasts are an output of Control Costs, which is part of monitoring and

controlling.

Answer A
Explanation You are training the team on skills required for the project. The cost is directly

related to the project and thus a direct cost.

Answer B
Explanation Setup costs do not change as production on the project changes. Therefore, they are

fixed costs.

Answer D

Explanation Notice that you need to know the definition of value analysis to answer this
question. Also notice that the other choices could be considered correct by someone who does not
know the definition. Value analysis seeks to decrease cost while maintaining the same scope.

Answer A
Explanation Because you need project details to estimate this way, the effort expended will be

greater with bottom-up estimating,

Answer A
Explanation It can be confusing to differentiate earned value terms from each other. The
estimated value of the work actually completed is the definition of EV, or earned value.

Answer B

Explanation Notice how one item in each of the incorrect options makes the entire choice
incorrect. Duration estimates are created during time management, and measuring team
performance is a part of human resource management. There is no level of risk required for
estimates. Specifications for how estimates should be stated, rules for measuring cost performance,
and the level of accuracy needed for estimates are all parts of the cost management plan.
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22. Answer A
Explanation With such limited information, it is best to estimate in a range. The range can be
narrowed as planning progresses and risks are addressed.

23. Answer D
Explanation Hiding the reserve is an inappropriate action. Adding cost to each activity will not
shorten the critical path, and thus is an incorrect statement. Management reserves, not contingency
reserves, are maintained by management to cover cost overruns. During the risk management
process, you determine appropriate contingency reserves to cover the cost of identified risks.

24. Answer A

Explanation Although all choices could cause difficulty, only inadequate scope definition makes
estimating impossible.

25. Answer A
Explanation Look for the choice that would have the least negative impact in this situation. You
would not need to meet with the sponsor to determine which work can be done sooner. Cutting
quality and decreasing scope always have negative effects. The choice with the least negative
impact is to eliminate risks in estimates and reestimate.

26. Answer D
Explanation Procedures for the rental and purchase of supplies and equipment are found in the
organizational policies, part of organizational process assets.

27. Answer A
Explanation This is a tricky question. Determining why the sponsor wants such an accurate
estimate sounds like a good idea at first. However, analogous estimates are less accurate than other
forms of estimating, as they are prepared with a limited amount of detailed information. Reading
every word of this choice helps eliminate it. In order to pick the best answer, you need to realize
that analogous estimating is a form of expert judgment.

28. Answer B
Explanation The overall project budget may be included in the project charter but not the
detailed costs. Even small projects should have a budget and schedule. It is not impossible to
create a project budget before the project management plan is created. However, it is not wise to
do so, as the budget will not be accurate. The project budget and baseline are not finalized and
accepted until the planning processes are completed.

29. Answer C
Explanation Cost Management is too general. The estimates are already created in this situation,
so the answer is not Estimate Costs. The answer is not Control Costs, because the baseline has not
yet been created. The work described is the Determine Budget process.

30. Answer D

| Explanation The correct choice is project performance reviews. Recommending corrective

1 actions and possible updates to the cost baseline result from project performance reviews; they are
not concurrent with them. Monitoring costs is part of change control, but not part of creating the
change control system.

31. Answer D
Explanation The exam will ask you what the tools of project management contain in order to test
whether you really understand them. The cost management plan identifies the WBS level at which
earned value will be calculated.
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32. Answer D
Explanation To answer this question, you must look for a choice that would take longer and cost

more. Notice one of the choices says scope was changed, but it was not necessarily added to. It
the change was to reduce the scope, it might also have reduced cost. Though it would take time

to handle the issue of the need to find a new supplier, the impacted activity might not be on the
critical path and thus might not affect time. Purchasing additional equipment definitely adds cost,
but not necessarily time. A critical path activity taking longer and requiring more labor hours to
complete would negatively affect both time and cost.

33. Answer C
Explanation Actual costs are used to measure CPI, and there is no reason to use SPIin this

situation. Using past history is another way of saying “analogous.” The best way to estimate is
bottom-up. Such estimating would have improved the overall quality of the estimate.

34. Answer A
Explanation Earned value measurement is a great reporting tool. With it, you can show where

you stand on budget and schedules, as well as provide forecasts for the rest of the project.

35. Answer D \
Explanation Identified risks are both an input to and an output of the Estimate Costs process.

36. Answer A :
Explanation Cost accounts are included in the project cost estimate, and the contingency
reserves are added to that to come up with the cost baseline. Thereafter, the management reserves
are added to come up with the cost budget. The management reserves make up the difference

between the cost baseline and the cost budget.

37. Answer C
Explanation This question is full of choices that are not correct project management actions. To

answer the question, you must first realize that it is never appropriate for a project manager to
just cut estimates across the board. You should have created a project estimate based on realistic
work package estimates that do not include padding. Then, if costs must be decreased, you can
look to cut quality, decrease risk, cut scope, or use cheaper resources (and at the same time closely
monitor the impact of changes on the project schedule).

One of the worst things a project manager can do is to start a project knowing that the time or
cost for the project is unrealistic. Did you notice the choice of adding additional resources? Even
though they have low hourly rates, that would add cost. Evaluating, looking for alternatives, and
then reporting the impact of the cost cutting to the sponsor is the best action to take.

38. Answer C
Explanation While it is true that risk will cost the project money, that is not the definition of cost
risk. Stating that the project is too risky from a cost perspective assumes that the risk is too great
to do the project. Cost risk is the risk that project costs could go higher than planned.

39. Answer C
Explanation Direct costs are directly attributable to the project, and variable costs are costs that
vary with the amount of work accomplished. It is best to look at decreasing these costs on the
project.
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Before you read this chapter, think about the quality
management plan on your project. Do you have one? If your
answer is yes, you probably only need to give this chapter a
brief review. If you do not have a quality management plan
or if you do not manage quality now, however, this could be
a difficult topic for you on the exam. This chapter will help
you get familiar with what quality is and understand its role
in the project management process.

Some people argue that project managers do not have

time to spend managing quality, and many organizations
do not require their project managers to have quality
management plans. But think about what you stand to gain
by managing quality on your projects. A lack of attention
to quality means more rework or defects. The more rework
you have to do, the more time and money you are wasting,
and the less likely you are to meet the project time and
cost baselines. But with a focus on quality, you can spend
time preventing, rather than dealing with, problems. You
can actually save time on the project that you would have
otherwise spent in rework and problem-solving.

If asked, “Is it better to plan in quality, or inspect to find
quality problems?” almost everyone will answer correctly
that it is better to plan in quality. However, that is not how
most of the quality-related questions are presented on the
exam. Instead, they focus on situations to see if you know
what to do. For example:

The project manager finds that one of his team members has
created her own process for installing hardware. What should
the project manager do?

Beginning project managers might choose a response that
relates to thanking the team member for the effort. More
experienced project managers might select a choice that
relates to finding out if the process was a good one. The

top project managers select the choice that relates to investigating the quality management plan to
determine if a standard process should have been provided.

People without quality management experience generally have a hard time with such questions.
Fortunately, not all the quality questions on the exam are that difficult. Expect to see questions that talk
about manufacturing environments (e.g., the project manager works for a manufacturer of tables) on
the exam. Also, expect questions about the process of quality management and how quality relates to
the project constraints, as defined in this book.
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LAssess what to purchase

Implement only approved
changes

LContinuously improve —]

 MONITORING &
. CONTROLLING . |

Take action to control the
project

659\«

L. CLOSIN

e

Confirm work is done to
requirements

Complete procurement c]osure}

Measure performance
against the performance
measurement baseline

Measure performance
against other metrics
determined by the project
manager

Determine variances and
if they warrant a corrective
action or change request

Gain final acceptance of the
product

|£omplete financial closure

‘ Hand off completed productj

Solicit feedback from the
customer about the project

Complete final performance
reporting

Influence the factors that
cause changes

I_R‘equest changes

Perform integrated change
control

LApprove or reject changes —|

Inform stakeholders of the
results of change requests

Update the PM plan and
project documents

[Follow processes I
Uncover initial requirements, Determine team
assumptions, and risks L | Perform quality assurance 1
Create WBS and WBS X .
Assess project and product dictionary l Perform quality audits 1
feasibility within the given )
constraints | Create activity list j licqulre final team ]
[ Create measurable objectives ] l£reate network diagram —’ DA anage people ]
LDevelop project charter —I Estimate resource Eva}:j:te tﬁam and project
dentify stakehold ] requirements periormance
Identify stakeholders s
: — 'Estimate time and cost —I Hold team-building actlvmes—l
Develop stakeholder . o
management strategy l Determine critical path | Give recognition and
rewards
Eevelop schedule ] LUse issue logs —I
LDevelop budget ] Facilitate conflict reso]ution—l
Determine quality
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standards, processes, and
metrics

Create process
improvement plan

Release resources as work is
completed

[ Send and receive information

Elold meetings

Determine all roles and
responsibilities

Plan communications

i

Perform risk identification,
qualitative and quantitative
risk analysis, and risk
response planning

Go back—iterations

Prepare procurement
documents

Create change management
plan

Finalize the “how to execute
and control” parts of all
management plans

Develop realistic and final
PM plan and performance
measurement baseline

Gain formal approval of the

plan

Hold kickoff meeting

]

I Select sellers

Manage configuration ]

_

Gain acceptance of interim
deliverables from the
customer

[ Create forecasts

I Perform quality control

Report on project
performance and solicit
feedback

Perform risk assessments
and audits

‘ Manage reserves ]

| Administer procurements J
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Imagine a project to build a stadium that is mostly made of concrete. The concrete part of the stadium
is two-thirds poured when the buyer arrives one day and tests the strength of the concrete. The buyer
finds that the concrete does not meet the clearly stated quality requirements for concrete strength in the
contract. You can imagine the problems when the buyer says, “Rip out the concrete; it is not acceptable”
Whose fault is this? Why did this occur?

Could we say it is the buyer’s fault for not testing the concrete sooner? You might argue that case, but
istt the real fault with the seller for not testing the quality themselves? Where was their quality plan?
They should have noted the requirement and determined when and how they would confirm that they
met it. Lack of attention to quality in this scenario needlessly added considerable risk to the project,
which resulted in a tremendous amount of rework and added expense.

Here is something else to consider. Have any of your customers ever said one of your deliverables was
not acceptable, although they had not previously provided you with a definition of what was acceptable?
It is important to know—in advance—what acceptable quality is and how it will be measured on the
project. You can then determine what you will do to make sure the project meets those requirements.

If you do not take these steps, you will have unclear acceptance criteria such as “the customer likes it”
Performing the quality management process well helps you avoid many issues later in the project.

The following should help you understand how each part of quality management fits into the overall |
project management process:
. |

The Quality Management Procéss- . - - (DoneDurifg < - » . = 0" Z-. "= %
Plan Quality Planning process group

Perform Quality Assurance Executing process group

Perform Quality Control Monitoring and controlling process group

Before we start discussing these three processes in detail, let’s look at some basic quality management
concepts that you should understand for the exam.

Definition of Quality What is quality? Know the short definition for the exam. Quality is
defined as the degree to which the project fulfills requirements. MEMORIZE this phrase; there
have been about four questions on this topic on the exam.

Now here is a story about quality. A student in one of RMC’s classes looked out the window during
class and noticed someone painting the limestone of an old building white. The student said, “That is
not quality!” Let’s think about the student’s statement for a moment. Why would such painting not “be
quality”? If the painting contract required the painter to use a certain kind of paint and follow painting
standards, and he was doing so, the work met the quality requirements. The issue the student really
had was that the wonderful old stone was being painted instead of cleaned. In other words, this was a
disagreement with the requirements, not the quality of the work.

Let’s review the definition of quality again: the degree to which the project fulfills requirements.
Can you achieve quality if you do not have all the stated and unstated requirements defined in the
project scope statement? Of course not. This makes the requirements gathering effort (from scope
management) and the project scope statement very important to the quality management effort.

Definition of Quality Management PAGE 189  Quality management includes creating and
following policies and procedures to ensure that a project meets the defined needs it was intended
to meet from the customer’s perspective. We could also say it means ensuring a project is completed

© 2011 RMC Publications, Inc » 52.846.4484 e info@rmcproject.com ¢ www.rmcproject.com 263



mailto:info@rmcproject.com
http://www.rmcproject.com

Quality Management cuaerer eichr

264

with no deviations from the project requirements. Quality management includes the processes of Plan
Quality, Perform Quality Assurance, and Perform Quality Control.

Quality Theorists The following people are known for their theories on quality:
» Joseph Juran He developed the 80/20 principle, advocated top management involvement, and
defined quality as “fitness for use.
» W.Edwards Deming He developed 14 points to total quality management and advocated the
Plan-Do-Check-Act cycle' as the basis for quality improvement.
» Philip Crosby He popularized the concept of the cost of poor quality and advocated prevention
over inspection and “zero defects” He believed that quality is “conformance to requirements””

LT Quality-Related PMI-isms Quality-related questions can be confusing because many of
11 the topics on the exam are not in the PMBOK® Guide and because PMTI’s quality philosophy may
be different from that of your company. Some companies refer to what PMI calls Perform

Quality Assurance as quality planning. Some companies believe in giving the customer extras, while
PMI wants us to focus on meeting the requirements. It is important to understand PMT’s philosophy to
answer exam questions correctly. Therefore, know the following PMI-isms related to quality:

» The project manager should recommend improvements to the performing organization’s
standards, policies, and processes. Such recommendations are expected and welcomed by
management.

Quality should be considered whenever there is a change to any of the project constraints.
Quality should be checked before an activity or work package is completed.

The project manager must spend time trying to improve quality.

The project manager must determine metrics to be used to measure quality before the project
work begins.

The project manager must put in place a plan for continually improving processes.

The project manager must make sure authorized approaches and processes are followed.

» Some quality activities may be done by a quality assurance or quality control department.

vyvyYvyy

vy

Do you think you understand PMI’s philosophy and how quality management fits into the project
management process? Test yourself by doing the following exercise.

- Exercise List the specific ACTIONS required to ensure quality on thé project.
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Answer There area ot of possrble answers. D1d you come up wrth these?
» Review the project charter and project scope statement. r
» Make sure you have asked the customer what their deﬁmtron of quality is.
> Identrfy the desired levels of performance in the product and components of:the
product.
» Identify at what level you should control the pl‘O)CCt (e g the work package, .
activity; or more detailed level) :
» -Identify any quahty standards and processes that are apphcable to the pro;ect
» - Determine the quahty standards and processes to use, when, and on what parts
of the project. :
» Set standards to reach the level of desrred performance for actwrtres and the
. project’ o hLe
» - Set métrics to. measure quahty from the customer s and the organlzatlons
_perspective. ,
» Decide what you will do to make sure the. processes are followed and the
standards are met—your quahty control system: - '
» Determine how you w111 1mprove the processes on the pro;ect——your process
improvement plan..’ .
» Test the validity of assumptrons before they result in problems.
Make sure team members understand what quality is for their work.
Collect problems, errors, and complairits, and review what can be done to
prevent them from reoccurrrng on the project.
Have teams “roaming” the project looking for quahty 1mprovements
Inspect work as it is berng done, not after '
Performi quality reviews.
Measure performance against standards
Hold meetings, issue reports, take measurernents, and perform calculations.
Perform quality-assurance. :
Perform quality control: -
- Reassess the quality standards. - .
Evaluate the effectiveness of the quality control system.
Manage quality with the same effort as time, cost, or scope.
‘Request changes, including corrective and preventrve actions and defect repairs.
Include quality issues in lessons learned. .
Feed lessons learned back into the pro;ect.

vy

¥yYY¥Y¥YY VY VY¥YVYVYV VYTVYY

Gold Platingz Gold plating refers to giving the customer extras (e.g., extra functionality, higher-quality
components, extra scope, or better performance). Although you might have a policy promoting gold
plating at work (such as “meeting and exceeding customers’ expectations”), advanced quality thinking
does not recommend this practice and neither does PMI. Gold plating is often the team’s impression

of what is valued by the customer, and the customer might not agree. It is also a problem because so
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few projects provide what the customer wanted. Since most projects have difficulty meeting the project
objectives, all available effort should go into achieving those objectives, instead of gold plating.

Sometimes gold plating is not planned, but arises out of a team member’s efforts to do the best he or
she can. The project might not call for the best, however, just what was asked for. Therefore, the project
manager must be on the lookout for team members providing extra functionality, extra work, or higher
quality than what is part of the project.

Prevention over Inspection s it better to inspect work to find problems or to prevent them in
the first place? Which takes less effort? Remember that QUALITY MUST BE PLANNED IN, NOT
INSPECTED IN! This concept has frequently come up on the exam.

Marginal AI'IEIWSiS3 Marginal analysis refers to looking for the point where the benefits or revenue to
be received from improving quality equals the incremental cost to achieve that quality. This is an important
concept that you probably already understand. Sometimes added attention to something such as quality
does not produce added value. When that point is reached, you should stop trying to improve quality.

Continuous Improvement (or Kaizen)“ Continuous improvement involves continuously
looking for small improvements in quality. These two terms (“continuous improvement” and “Kaizen”)
are taken to mean the same thing on the exam; however, in Japan, Kaizen means to alter (Kai) and
make better or improve (Zen). Kaizen is a general term, while continuous improvement is a quality
movement. In the United States and most of Western Europe, improvements are thought of as BIG
improvements. In Japan, improvements are thought of as small improvements.

Just in Time (JIT)5 Many companies are finding that holding raw materials in inventory is too
expensive and is unnecessary. Instead, they have their suppliers deliver raw materials just when they are
needed or just before they are needed, thus decreasing inventory to close to zero. A company using JIT
must achieve a high level of quality in their practices; otherwise, there will not be enough raw materials
to meet production requirements because of waste and rework. A JIT system forces attention on quality.

Total Quality Management (TQM)6 This philosophy encourages companies and their employees
to focus on finding ways to continuously improve the quality of their products and their business
practices at every level of the organization.

Responsibility for Quality The entire organization has responsibilities relating to quality.
Therefore, read questions on this topic carefully. Determine to whom in the organization questions
on the exam are referring. The project manager has the ultimate responsibility for the quality of the
product of the project, but each team member must check his or her work by inspecting it themselves.
It is not acceptable for team members to simply complete the work and then turn it over to the project
manager or their manager to be checked. Work should meet the project requirements, and testing
should be done whenever appropriate before submitting the work.

Senior management has the ultimate responsibility for quality in the organization as a whole.

According to W. Edwards Deming (a quality expert), 85 percent of the quality problems on a project are
attributable to the management environment and the system in which the team works.
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impact of Poor Quality Everyone knows intuitively that spending time on quality produces value,
but the exam will test your knowledge about what the effects of quality efforts, or the lack thereof, are.
So what is the impact of poor quality? If you have poor quality, you might also have:
» Increased costs
» Low morale
» Low customer satisfaction
» Increased risk
» Rework
» Schedule delays

In contrast, increases in quality can result in increased productivity, higher morale, increased customer
satisfaction, increased cost and schedule effectiveness, and decreased cost risk.

Understanding the Difference between Plan Quality, Perform Quality Assurance,

and Perform Quality Control One of the major challenges people have while studying is
understanding the difference between Plan Quality, Perform Quality Assurance, and Perform Quality
Control. This confusion can be due to the difference between what your company calls these processes and
what the exam does. It can also be due to the confusing nature of the questions in this knowledge area.

For purposes of the exam, here is a brief description of the three processes: Plan Quality focuses on
defining quality for the project and identifying how it will be achieved. Perform Quality Assurance is an
executing process, so its focus is on the work being done on the project; its purpose is to ensure the team
is following the processes as planned to produce the project’s deliverables. In contrast, Perform Quality
Control (a monitoring and controlling process) examines the actual deliverables produced on the project;
its purpose is to ensure the deliverables are correct and that they meet the planned level of quality.

I The following chart is a trick for correctly answering questions about these three processes on
OF)THE: %N if i ; i :
K3 the exam. But be aware that even if you spend a great deal of time studying this section, you

" may still see confusing questions about the differences between the quality management
processes. Make sure you read such questions carefully.
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HnghLevel Descnptmn of What roesFos On

What is quality? How will we
ensure it?

Are we following the procedures
and processes as planned?

Are the results of our work
meeting the standards?

More Detailed

Description of What Each Process Focuses On

» Find existing quality
practices, standards, and
requirements for product
and project management

» Create additional
project-specific practices,
standards, and metrics

» Determine what work
you will do to meet the
standards

» Determine how you will
measure to make sure you
meet the standards

» Balance the needs of
quality with scope, cost,
time, risk, resources, and
customer satisfaction

» Create a process
improvement plan and
a quality management
plan as part of the project
management plan

» Use measurements from
quality control to assess
whether the correct
processes are being
followed

» Perform continuous
improvement to increase
efficiency and effectiveness

» Determine if project
activities comply with
organizational and project
policies, processes, and
procedures—quality audit

» Find good practices

» Share good practices with
others in the organization

» Submit change requests

» Update the project
management plan and
project documents

» Measure the quality of
deliverables
» Identify the need for
quality improvements
Validate deliverables
Complete checklists
Update lessons learned
Submit change requests
Update the project
management plan and
project documents

vvYyVvyy

Process Group

Project planning

Project executing

Project monitoring and
controlling

In addition to organizational

Knowledge Area: Ouality Management

Process: Plan Quality
Process Group: Planning

process assets and enterprise env1ronmental factors, the pr0)ect manager needs the stakeholder register,
scope baseline (project scope statement, WBS, and WBS dictionary), schedule baseline, cost baseline,
and risk register to perform the Plan Quality process. These items serve as a guide to planning the
project’s quality efforts because they include stakeholder information, the major project deliverables,
thresholds, and acceptance criteria.

The objective of the Plan Quality process is to identify all relevant organizational or industry practices,
standards, and requirements for the quality of the project, the product of the project, and the project
management efforts. The main result of this process is a quality management plan.

Notice the discussion of organizational and industry practices in the previous paragraph. On many
projects and in many organizations, practices are not standardized. If this is true in your real world, take
some time now to imagine what such standardized practices would be for your projects and how they
might be helpful to you. For example, there can be a standardized practice for installing wallpaper on
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home construction projects. Imagine all the wallpaper installers within an organization putting together
their best ideas to make the work of installing wallpaper easier for everyone in the future. That would
be a valuable effort, wouldn’t it? As another example, the PMBOK® Guide is a practice standard for
project management. Standardization can come from within the organization or from government or
professional associations. The performing organization or the project may adopt these practices as they
apply to the work of the project. As part of the Plan Quality process, the project manager needs to look
for any such standards that might help the project avoid “reinventing the wheel,” so to speak, and that |
help achieve higher quality. Some available standards include:

» The United Nations Convention on Contracts for International Sale of Goods (CISG)” The
CISG is the standard that governs international sales transactions.

» ISO 9000° This family of standards was created by the International Organization for
Standardization (ISO) to help ensure that organizations have quality procedures and that they
follow them. Many people incorrectly believe that ISO 9000 tells you what quality should be, or
describes a recommended quality system.

» Occupational Safety and Health Administration (OSHA) OSHA sets standards for the safety of
American workers.

The project must comply with any required external standards and practices (enterprise environmental
factors) as well as organizational and departmental policies, standards, and procedures (organizational
process assets). Organizational process assets are the result of lessons learned on previous projects and
the performing organization’ idea of the best way to accomplish work.

In addition, the project manager must plan the project so it meets the customer’s quality standards.
Examples of such standards are the acceptable number of software bugs per module, the strength

of concrete, or the average time per installation. These types of measures of quality will help the
project manager know when the project is out of control and when to then request changes, including
corrective actions as well as preventive actions (to prevent the problem from reoccurring).

Once existing practices and standards are identified, the project manager must create any additional
project-specific standards and procedures that are needed. Wait; did you notice what you just read? The
project manager must define standards and procedures or practices as part of planning the project. Do
you do this now?

A project manager may create standards and procedures based on how quality is defined for each piece of
work. A tricky thing to know for the exam is that this effort could also include defining processes for how
project management activities should be done. The new practices cannot violate other relevant standards.

After the standards and procedures have been identified or created, the project manager needs to
determine what work is required to meet those standards. Perhaps additional testing will need to

be added to the project, resources will need to be moved around, or the descriptions of products

to be purchased will need to be changed. The project manager should also determine the specific
measurements that will be made each week, each month, or for each deliverable to ensure compliance
with all standards.

The Plan Quality process will result in additions or changes (i.e., iterations) to the project management
plan and project documents. For example, work may be added to the WBS, resources may be changed,
or extra project management efforts may be added to the project management plan.

It is important to keep in mind that the level of quality efforts should be appropriate to the needs of
the project. There is no reason to negatively impact project scope, time, or cost if higher quality is

not required on the project. Quality must be balanced with the other project constraints. That sounds
easy, right? Often times, it is not. Do you remember all the times on your projects that team members
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delivered more than was needed? Do you remember how hard it has been at times to keep a project
from producing the Taj Mahal when all you needed was a garage? The project scope statement, WBS,
and WBS dictionary (the scope baseline) help the project manager maintain the proper perspective and
plan quality to the appropriate level. The resulting quality management plan becomes part of the project
management plan.

The following tools and techniques are used in the Plan Quality process. Remember that the objective
of using these tools and techniques in Plan Quality is to determine what the requirements, procedures,
and standards for the project and product are. If these topics are new to you, keeping this objective in
mind will help you understand them. Also remember that some tools and techniques are repeated in
other parts of the quality management process. If they are used in Plan Quality, the tools and techniques
help determine requirements, procedures, and standards. If they are used later, they may help measure
whether practices and procedures are being followed (Perform Quality Assurance) or requirements

and standards have been met (Perform Quality Control). This concept is similar to creating a form in
planning and then using the form later in the project.

Cost Benefit Analysisg PAGE 195  Using this technique, the project manager weighs the benefits
versus the costs of quality efforts to determine the appropriate quality level and requirements for

the project. As noted in the Integration Management chapter, this technique can also be used in
project selection and in other planning efforts, including assessing the costs and benefits of potential
procurements.

Cost of Quality (COQ)10 PAGE 195 We have talked about understanding that quality must be
planned in and that not performing quality management activities is detrimental to a project. While
these are important concepts, the idea behind cost of quality seems in some ways to be the opposite
concept. Looking at the cost of quality means making sure the project is not spending too much

to achieve a particular level of quality. This involves looking at what the costs of conformance and
nonconformance'' to quality will be on the project and creating an appropriate balance. The following
table provides some examples of such costs.

Cost of Conformance - _ . - _ - ' . ||Costof Nonconformance - - - - - .
Quality training Rework
Studies Scrap
Surveys Inventory costs
Efforts to ensure everyone knows the processes to || Warranty costs
use to complete their work Lost business

The costs of conformance should be lower than the costs of nonconformance. Otherwise, why spend
time improving quality? The exam has asked about three questions on this simple topic alone. Not all
questions are difhcult!

Control Charts™ PAGE 196 Much of what the exam focuses on regarding control charts is not in the
PMBOK® Guide. But do not worry; the following explanation and exercise will help you understand this
tool, even if control charts are new to you. Once you understand control charts, it is generally easy to
get questions about them right on the exam.

Control charts are SET UP in Plan Quality as part of the effort to define quality on the project. They
are UTILIZED in Perform Quality Control to help determine if the results of a process are within
acceptable limits.
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To better understand the need for control charts and what they are used for, think of a manufacturer of
doors. Would each door be the same exact height? Weight? Not likely. Instead there is a range, however
small, that is acceptable. Each door should be within the range of normal and acceptable limits. During
the Perform Quality Control process, samples are taken and plotted on the chart (the small squares
shown on the control chart in the following exercise). The control chart shows whether the samples are
within those limits.

You should note that a control chart can also be used to monitor things like project performance
figures, such as cost and schedule variances. Most commonly, however, a control chart helps monitor
production and other processes to see if the results are within acceptable limits (i.e., “in control”),

or if there are any actions required (i.e., the process, results, or whatever is being measured is “out of
control”). A “special cause variation” means the process is out of control.

Now that we have discussed the basic concept of a control chart, let’s look at some of the related
terms you should know for the exam. You will see questions on this topic, but they will be fairly
straightforward and, therefore, relatively easy. The following can be indicated on a control chart:

Upper and Lower Control Limits

Control limits are often shown as two dashed lines on a control chart. These limits are the acceptable
range of variation of a process’ results. Every process is expected to have some variation in its results
(e.g., each door manufactured will not be exactly the same size). The acceptable range of measurements
between the upper and lower control limits is set by the project manager and stakeholders based on
the organization’s quality standard. Normally this range is calculated based on +/- 3 sigma, or standard
deviations (described in the Perform Quality Control discussion later in this chapter). Data points
within this range are generally thought of as “in control,” excluding the rule of seven (described later

in this section), and are an acceptable range of variation. Data points outside this range indicate the
process is out of control.

The concept of control limits is also important outside of a control chart. A project manager can
have control limits for many things. How about for a work package? Is one hour late in its delivery a
problem? How about one day? Such control limits help the project manager know when to take action.

Mean (Average)
The mean is indicated by a line in the middle of the control chart. It shows the middle of the range of
acceptable variation.

Specification Limits

While control limits represent the performing organization’s standards for quality, specification limits
represent the customer’s expectations or contractual requirements for performance and quality on the
project. Specification limits are characteristics of the measured process and are not inherent. In other
words, specification limits are not calculated based on the control chart; instead, they are inputs from the
customer. Therefore, they can appear either inside or outside of the control limits. To meet the customer’s
specification limits, the performing organization’s standards for quality (control limits) must be stricter
than those of the customer. Agreeing to do a project when your work does not meet the customer’s quality
standards adds waste and extra management to the project to sort out acceptable items. Therefore, on the
exam, assume that specification limits are outside the upper and lower control limits.
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Out of Control

The process is out of a state of statistical control under either of two circumstances:
» A data point falls outside of the upper or lower control limit.
» There are nonrandom data points; these may be within the upper and lower control limits, such as
the rule of seven (described next).

Think of “out of control” as a lack of consistency and predictability in the process or its results.

Rule of Seven”

The rule of seven is a rule of thumb, or heuristic. It refers to a group or series of nonrandom data points
that total seven on one side of the mean. The rule of seven tells you that, although none of these points
are outside of the control limits, they are not random and the process may be out of control. The project
manager should investigate this type of situation and find a cause.

Assignable Cause/Special Cause Variation*
If there is an assignable cause or special cause variation, it means a data point or series of data points (as
discussed with the rule of seven) require investigation to determine the cause of the variation.

Exercise Now try this exercise. On the following charts, label the examples of
each of the ten listed items by placing the item number next to its location on the
chart(s). If you are unsure; take a guess and then review the control chart discussion.
The pictures represent two ddferent control charts ‘

When you are able to pick out all the 1tems on the control charts, you should be ready
to answer questxons about control charts on the exam

NOTE: The questlons on the exam relatmg to control charts may be easier to answer if
you can picture a control chait in your mind. It is unhkely one will be shown to you
on the exam. Instead, the exam will use the terms in situational questions, and you
will need to know what they mean (e.g., Ateam niember tells you that one sample is
outside the lower control limit. What do 1 you do?) This exercise is'designed to help
you visualize control charts and make sure you understand these tools SO you can
answer questions about them :

Find the following on the charts:

Rule of seven

1. Upper control limit 6. R

2. Lower control limit , 7. Specification limits

3. Assignable cause/Special'cause ‘ 8. ‘Three sigma

4, "'The process is out'of control .. 9. Sixsigma

5, Normal and expected variation in the process 10.. Normal distribution curve
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Answer

-

10 - Normal distribution curve
Also

8 or 9 - The range between the
upper and lower control limits;
created based on the company’s
quality philosophy, usually 3 or 6
sigma

K §

1 - Upper
control
limit

'Y ST N NIRRT W S : 2 - Lower

control
limit
i 7 - Specification limit }-

3 - Assignable cause

6 - Rule of seven
4 - Out of control
3 - Assignable cause

""""""""""""""" 5 - Normal and
expected variation

The range between
the upper and
lower control limits
on both this and
Do BT L the picture above
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Benchmarking” PAGE 197 This technique involves looking at other projects to get ideas. for '
improvement on the current project and to provide a basis (or benchmark) to use in measuring quality

performance.

Design of Experiments (DOE)16 PAGE 197 'This technique uses experimentation to statistically
determine what variables will improve quality. For example, you could analyze the effect on overall
quality of using different processes for software development while leaving all other aspects of the effort
unchanged. As another example, you could change the type of wood used on a desk but leave all other
variables the same. Conducting individual experiments for each possible variable in a process to assess
its impact on quality can be time-consuming. DOE is a valuable technique because it is a faster and
more accurate statistical method that allows you to systematically change all of the important factors in
a process and see which combination has a lower impact on the project.

Statistical Sampling Lets think again about the manufacture of doors. As discussed earlier, there
would be some allowable variation in the height and weight of the doors. Even so, the doors must be
checked to see if they meet quality standards on the project. What if inspecting each door would cause
damage or take too much time? Then you may need to take a statistically valid sample. It is best to take
a sample of a population if you believe there are not many defects, or if studying the entire population
would:

» Take too long

» Cost too much

» Be too destructive

The sample size and frequency of measurements are determined as part of the Plan Quality process, and
the actual sampling is done in Perform Quality Control.

Flowcharting” A flowchart shows how a process or system flows from beginning to end and
how the elements interrelate. In the Plan Quality process, this tool can be used to “see” a process and
find potential quality problems. It is used in the Perform Quality Control process to analyze quality
problems. Imagine that work results are passed to four departments for approval. Might this lead

to decreased quality? What about an unfinished fragile product in a manufacturing environment?
Would the quality of the product be reduced if it needed to be passed by hand from person to person?
Flowcharts can be used in many parts of project management.

Outputs of Plan Quality PAGE 200 The following are the results of the Plan Quality process:

» Quality Management Plan Remember that the purpose of the Plan Quality process is to
determine what quality is and to put a plan in place to manage quality. This plan is called the
quality management plan. There are many different examples of quality management plans. Most
include the following:

» The quality practices and standards that apply to the project

» Who will be involved in managing quality, when, and what their specific duties will be
» Review of earlier decisions to make sure those decisions are correct

» The meetings to be held addressing quality

» The reports that will address quality

» What metrics will be used to measure quality

» What parts of the project or deliverables will be measured and when

» Quality Metrics There is an underlying theme throughout this book that the project manager
must know how the project is going and be able to determine when to request changes. The only
way to effectively do this is to determine metrics in advance. This means the project manager
needs to think through the areas on the project that are important to measure and (in most
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cases) decide what measurement is acceptable. (See also Control Limits.) The following are some
examples of quality metrics:

» The number of changes (to help measure the quality of the project management planning process)
» The number of resources used

» The number of items that fail inspection

» The variance of the weight of a product produced by the project compared to the planned weight
» The number of bugs found in the software that is being developed as part of the project

» Checklist A quality checklist is a list of items to inspect, a list of steps to be performed, or a
picture of the item to be inspected, with space to note any defects found. In Plan Quality, these
checklists are created. In Perform Quality Control, they are used when checking the quality of the
deliverables.

» Process Improvement Plan As a project manager, not only must you know what the processes
are on the project and create additional processes as necessary, you must also improve the
processes that are currently in use on the project. This plan for improvement is called the process
improvement plan and becomes part of the project management plan. The process improvement
plan helps save time by increasing efficiency and preventing problems. It also saves money and
increases the probability that the customer will be satisfied.

» Project Management Plan and Project Document Updates Updates to the project management
plan and project documents are needed throughout the project management process. Have you
understood that planning quality (or any other knowledge area) can affect the existing project
documentation? Planning is iterative. As a result of quality planning, you might go back and
change information about the roles assigned on the project, the stakeholders who are significant to
the quality management effort, the work to be done in the scope baseline, the cost associated with
the work, and the risks on the project. Does this make sense?

. Process: Perform Quality Assurance
. Process Group: Executing
\ Knowledge Area: Quality Management

Perform Quality Assurance, an executing process,
is performed while the project work is being done. A group outside the project, such as a quality
assurance department, usually handles this assessment on a project. This group uses the measurements
gathered as part of the Perform Quality Control process to answer the following two questions:

» Are we following the procedures and processes as planned?

» Can we improve the way we are doing the work?

The Peform Quality Assurance process uses the following tools and techniques:

Plan Quality and Perform Quality Control Tools and Techniques The tools and
techniques of the Plan Quality and Perform Quality Control processes are also used as part of the
Perform Quality Assurance process. As noted earlier, when these tools are used in Plan Quality, they
help determine requirements, procedures, and standards. When they are used in Perform Quality
Assurance, they help assess whether the practices and procedures are being followed as planned.

In Perform Quality Control, they are used to measure whether the deliverables meet the planned
requirements and standards.

Quality Audits PAGE 204 Imagine a team of auditors walking into your office one day to check up
on you and the project. Their job is to see if you are complying with company policies, standardized
practices, and procedures and to determine whether the policies, practices, and procedures being used
are efficient and effective. This scenario represents a quality audit, and it serves as an example of how
seriously companies take quality. Do not think of a quality audit as a negative event. Instead, a good
quality audit will look for new lessons learned and effective practices that your project can contribute to
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the performing organization. So the work of a project is not only to produce the product of the project;
it could also be said that a project should contribute to the best practices within the organization and,
therefore, make the organization better. If you do not have a team of auditors from the quality assurance
department coming to see you on your real-world projects, do you take on the responsibility of looking
for opportunities to identify lessons learned and best practices on your projects? Although quality
audits are usually done by the quality assurance department, the project manager can lead this effort if
the performing organization does not have such a department.

Process Analysis” PAGE 204 Have you ever worked on a project where some of the activities or
work packages were repeated? This often happens when projects have multiple installations, such as a
project to install software onto hundreds of computers. The lessons learned on the first few installations
are used to improve the process on the remaining ones. Though this often happens naturally, formal
process analysis should be planned in at certain points in the project (e.g., after every 10 installations).
Process analysis is a part of the continuous improvement effort on a project and focuses on identifying
improvements that might be needed in processes.

Outputs of Perform Quality Assurance PAGE 205 To understand the value of the Perform
Quality Assurance process, you need to know that it leads to the following outputs:
» Change requests, including recommended corrective and preventive actions and defect repair
» Updated standards and processes
» Updated project management plan and project documents

Process: Perform Quality Control
Process Group: Monitoring & Controlling
Knowledge Area: Quality Management

Perform Quality Control is the process of AT A RS

ensuring a certain level of quality in a deliverable, whether it be a product or service. Control means
measure, and that is the major function of the Perform Quality Control process. It measures products
or services to determine whether they meet the quality standards.

Although a project manager must be involved and concerned about quality control, a quality control
department may complete much of this work in large companies. The department then informs the
project manager about quality issues through change requests, which are accompanied by any necessary
documentation and reports to detail the quality issues. The project manager must be able to read and
understand quality measurement reports.

Quality control occurs throughout the life of the project. For example, during project planning, quality
control might measure how long it takes to plan the project, or measure other areas of planning
performance. Much of quality control occurs as part of monitoring and controlling the project, however.

It is during Perform Quality Control that the height of doors in a manufacturing process or the number of
bugs per module will be measured. Quality control helps answer the following questions: “Are the results
of our work meeting the standards?” and “What changes in the project should be considered?” Perform
Quality Control results in change requests, including recommended corrective and preventive actions and
defect repair. The project manager then acts on these change requests to help improve quality.

You may see manufacturing situations described on the exam. This does not mean you have to learn
about all industries. The exam may highlight manufacturing because quality is an important factor in
this industry, and manufacturing examples tend to be understandable to all. Do not let the industry
featured in a question confuse you. Instead, focus on the situation that is being described.
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To better understand questions relating to quality control, you should be familiar with the following
terms. You will likely see these as choices or even as part of questions on the exam.

Mutual Exclusivi The exam may reference statistical terms. One such term that often confuses
y

people is “mutual exclusivity” Two events are said to be mutually exclusive if they cannot both occur in

a single trial. For example, flipping a coin once cannot result in both a head and a tail.

Probability This term refers to the likelihood that something will occur. Probability is usually
expressed as a decimal or a fraction, on a scale of zero to one.

Normal Distribution A normal distribution is the most common probability density distribution
chart. It is in the shape of a bell curve and is used to measure variations.

Statistical Independence Another confusing statistical term often showing up on the exam
is “statistical independence” This means the probability of one event occurring does not affect

the probability of another event occurring. For example, the probability of rolling a six on a die is
statistically independent from the probability of getting a five on the next roll.

Standard Deviation (or Sigma) A measure ofa range is its standard deviation. This concept is
also sometimes stated as a measure of how far you are from the mean (not the median). (Remember
(P - 0)/6 is the three-point estimate formula for standard deviation, using optimistic, pessimistic, and
most likely estimates, as described in the Time Management chapter.)

3orb Sigma” Sigma is another name for standard deviation. 3 or 6 sigma represents the level of
quality that a company has decided to try to achieve. At 6 sigma, less than 1.5 out of 1 million doors
produced will have a problem. At 3 sigma, approximately 2,700 will have a problem. Therefore, 6 sigma
represents a higher quality standard than 3 sigma. 3 or 6 sigma are also used to calculate the upper and
lower control limits in a control chart, described earlier in this chapter.
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Know the following for the exam:

» Sigma is taken on both sides of the mean. Half the curve is to the right of the mean, and half the
curve is to the left of the mean.

» +/- 1 sigma (or one standard deviation) is equal to 68.27%, which is the percentage of occurrences
to fall between the two control limits.

» +/- 2 sigma (or 2 standard deviations) equals 95.45%.

» +/- 3 sigma (or 3 standard deviations) equals 99.73%.

» +/- 6 sigma (or 6 standard deviations) equals 99.9999998%

Seven Basic Tools of Quality PAGE 208 The following tools are known as Ishikawa's seven basic
tools of quality. Each is used during the Perform Quality Control process.
» Cause and effect diagram
Flowchart (see the description of this tool in the Plan Quality section of this chapter)
Histogram
Pareto chart
Run chart
Scatter diagram
Control chart (see the description of this tool in the Plan Quality section of this chapter)

vVvyyvyVvyYyeyeyw

Cause and Effect Diagram (Fishbone Diagram, Ishikawa Diagram)*

Is it better to fix a defect or get to the root cause of the defect? Think about this question for a moment.
The answer is that you should do both, and a cause and effect diagram can help you. In the following
example, the diagram shows the defect of “system will not install” on the right and then lists the
potential causes, such as hardware issues, software issues, etc. Various subcauses of each potential cause
are also listed in an effort to find the root cause of the defect.

A project manager can create cause and effect diagrams to look backwards at what may have
contributed to quality problems on the project. The exam has used the following type of phrasing to
describe cause and effect diagrams:

1. A creative way to look at the causes of a problem

2. Helps stimulate thinking, organize thoughts, and generate discussion

3. Can be used to explore the factors that will result in a desired future outcome

The following is an illustration of a fishbone diagram:

Conflicting
Systems Software
Wrong
Software
Sabotage Used
Legacy Method
Systems of Installation
System
Will Not
‘Wrong 1
nstall
Hardware Equipment
Installation Used
Wrong
Software Process
Installation Used
| Lack of Hardware
‘1 Training
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Histogram™
You have probably seen many histograms but never realized they were called histograms. A histogram
displays data in the form of bars or columns. This tool shows what problems are worth dealing with. A

typical histogram presents data in no particular order.

100

80

60 -

40 71§

20 1

0 i T i T
Too large Too narrow Too wide Too small

Pareto Chart (Pareto Diagram)®

A Pareto chart or Pareto diagram is a type of histogram, but it arranges the results from most frequent
to least frequent to help identify which root causes are resulting in the most problems. Joseph Juran
adapted Vilfredo Pareto’s 80/20 rule to create the 80/20 principle (also known as the Pareto Principle),
which states that 80 percent of problems are due to 20 percent of the root causes. Imagine you have very
little time to spend improving quality on the project. If you took all the problems you have had and
stacked them into piles of like problems, which root cause would you address, that of the large pile or
that of the small pile? The answer is of course the root cause of the large pile. Addressing the root cause
of the most frequent problems makes the greatest impact on quality.

. 9
100 - 100%
- . 80%
80 7 e
- 60%
0 -
y 40%
40 A
A 20%
20 1 e
0 L2 U 3 1 T oy T 0%
Too large Too wide Too narrow Too small

JEIEE The exam asks about Pareto charts in many ways and sometimes uses unfamiliar words instead
?E J[I.){EEw of the more common phrases. Remembering the following about Pareto charts should help you
on the exam.

2R ) Pareto charts:
| » Help focus attention on the most critical issues

» Prioritize potential “causes” of the problems
» Separate the critical few from the uncritical many
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Run Chart*

A run chart is a useful tool for controlling quality because it allows you to look at history to see if there
is a pattern of variation. If you have ever charted progress and looked for trends, then you have likely
used run charts. The following is an example of a run chart.

Run Chart
100
90
80 N /\ [q
PR " Y W A N S
A A Y Y AV \
£ 7= 1V
g V
g 40
<
g
£ 30
20
10
0 T 1. v 1 1 1.1 T 1T 1T 1 1. © 1 1° 11T 17
NN NN NN NN
agggggdogoocSSSScScSSSS=ss
SO0 O0OO0CO0ORROOO0O0 0O
NN AN NN AN AN NN NN
QAQAIIIdIaaIggaaLoLLQgogagd
XA —ANNOFWNONOAND NN NN
I I e R R e e B B B B I oS I o8 B o I o B N I o B N I o |
R T L
OO WO WO 00 W00 YO 000D O
Date

Scatter Diagram®

This diagram tracks two variables to see if they are related. For example, if in the manufacture of doors,
the quality of the wood used has changed and so has the strength of the doors, a scatter diagram might
be used to see if the two are related.

The following is an example of a scatter diagram.
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Outputs of Perform Quality Control PAGE 213 When you have completed the Perform Quality
Control process, you will have the following outputs:
» Measurements
Validated changes
Updates to the project management plan and project documents
Change requests, including recommended corrective and preventive actions and defect repair
Lessons learned
Validated deliverables

vyvyYVvyVvyy
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Putting t All Together

Do you feel like you understand quality management now? If not, don't worry; we are not done with
this chapter yet. The following descriptions and exercises will help you review the information you have
learned. Take this opportunity to solidify your understanding of what quality management is and how it
fits into the overall project management process.

Quality Management in the Real World Many people getting ready for this exam have limited
quality management experience, so they struggle with envisioning how these efforts fit into managing a
project in the real world. The following scenario and diagram serve as an example to help clarify these
concepts.

The customer determines their requirements.
The project team clarifies those requirements.
The project team determines what work will be done to meet those requirements.
The project manager determines the existing standards, policies, plans, and procedures that might
be available for the project. He or she might approach a quality assurance or quality control
department for help in finding the standards.
The project manager creates other standards and processes that may be needed.
Quality becomes one of the knowledge areas that the project manager must integrate.
Project planning work and project execution get underway by the team.
8a. The quality control department:
» Measures the performance of the project by looking at the quality of its deliverables.
8b. The quality assurance department:

» Audits the project work periodically as part of the executing process, looking at the quality control
measurements to see if there is any indication that the standards, policies, plans, and procedures are
not being followed.

» Looks for best practices that can be used throughout the organization.

» Looks to improve processes being used throughout the organization.

9. Change requests are issued, including notification of areas that need preventive actions, corrective
actions, or defect repair.
10. The change control board:
» Evaluates all change requests (in Perform Integrated Change Control).
11. The team adjusts plans and work as needed and returns to step seven until done.

Ll

N o wm

The results:
» The project is completed, quality targets are reached, and the customer is happy.
» The organization has improved processes.

The diagram on the following page illustrates this scenario.
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0y Understanding the Tools and Techniques Used in Quality Management  As

oF THE( you have read through this chapter, have you found yourself asking questions like, “Now when
are all these tools and techniques used?” or “What are the differences between the three parts of
the quality management process again?” Although there are not a lot of questions on the exam on these
topics, people tend to struggle with these concepts. The following exercises will help.

EXercise Take a moment to research in this book the different tools and
techniques that are created or used in each of the quality management processes.
Write the name of the tools and techniques in the following table under the header
of the appropriate quality management process. Notice similarities and repeated
occurrences of these items, and think about how the repeated tools and techniques
might be used for different purposes.
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Control charts (set up in
planning)

Any tools from Plan

Quality and Perform
Quality Control can be
used to check if proper
processes were followed
or if processes need to be
improved

Control charts (used to

assess or evaluate the
project results in quality
control)

Statistical sampling
(sample size and process
determined in planning)

Quality audits

Statistical sampling
(samples taken in quality
control)

Flowcharts (used to “see”
processes in planning)

Process analysis

Flowcharts (used to
analyze problems in
quality control)

Checklists (created in
planning)

Eost benefit analysis

{ Cost of quality

I Benchmarking

Checklists (used to check
quality in quality control)

Cause and effect diagrams

Histogram

crerter it QuUality Management e

I Design of experiments I Run chart

|
l
Pareto chart I
|
l

I Scatter diagram
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Exercise Now take what you have learned and see if you can apply it in a different
way. This exercise should help prepare you for questions on the exam, regardless of
how they are written.

RICKS [is!

T
OF THE
TRADE-

ere is a trick: If the situation is looking forward in time, it is most likely a
planning function. If it is looking back in time at project results, it is most

likely part of quality control. If it is looking back in time at processes and
procedures, it is most likely part of quality assurance.

Situatioiit

| What Tool/

| Technique Is

‘Being Referred ,
“ | Process Are You

To?

| What Part of

‘Management

In?

Looking at the project practices of
comparable projects

Measuring 4 of the doors produced,
rather than all 400

Identifying the factors that influence
particular variables of a product or
process

Analyzing a chart of problems to
find the most frequent one in order
to determine if processes need to be
improved

Comparing the expense of quality efforts
to the return on that investment

Determining what will be acceptable
upper and lower thresholds of variance

Comparing what was done to what was
documented as needing to be done

Selecting 3 projects to refer to out of a
total possible 12

Graphically representing a process

to determine where a process that is
achieving low-quality results might be
failing

10

Taking measurements and comparing
them to the upper and lower
thresholds of variance

11

Graphically representing a process
to determine where quality problems
might arise

12

Analyzing a graphic with an organized
series of lines displaying issues that
might have led to a defect to examine if
the proper process was followed
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