Chapter 9

Estimating Project Risk

Key Concepts in this Chapter:

Definition of Risk

Description of the Risk Management Process—Threats and
Opportunities

Sources of Risk in Projects

Use of Qualitative and Quantitative Risk Techniques Control

Discussion Questions

Application Vignette

Homework, Exercises and Core Case

Planning for your projects is almost completed. This has taken much longer than you
thought it would, but your team really believes you have a grasp on what it will take to
get the project completed on time, within scope and at cost. However, several senior
members of your organization keep asking very difficult, complex questions such as,
“What if this happens?” and “Have you thought about this situation occurring?” You
know they are trying to be helpful but some of these questions really bother you and
your team. You begin to question whether you should consider every possible scenario
and, if so, how this will affect your team dynamics. The more time you spend preparing
to answer “what jf” questions, the less time you have to actually do project
management. This is a difficult balancing act you are performing but answering top
management questions has to be done since they are key stakeholders in the project.

A colleague of yours is a risk mana

gement specialist and she offers some advice—"Learn
as much as you can about projects

that were similar to your projects. What went well?

What went poorly? Find out the rea.
with your teqm if these conditions,
She even went gs far as to say that
project management these days,

sons behind these questions and then determine
problems, and issyes apply to your projects or not.”
: risk management was really a hot-button area in
In which organizations typically build templates, or




these lessons available to all. You hope that you do not have to operate “by the seat of
your pants.”

vou decide to ask around and find out as much as you can about the “do’s” and the
“don’ts” of previous projects that were similar in type to your projects. Maybe then you
can feel a little better about the questions some of these senior members of your
organization keep asking. You are definitely going to use your expert to gain all the
valuable insight relative to project risk management you can from her.

pefinition of Risk

The scenario that starts off Chapter 9 is one in which many project managers find
themselves, especially when planning a project. When there is ample information on a
project, a team can usually plan out the basics with regard to scope, cost and time. The
lights begin to dim a little, however, when project information is not so readily available,
planning has to be done, and you have stakeholders (like customers and top
management) frequently asking nit-picky questions about “what if” scenarios. The key
to project risk management is to convey confidence to reviewers of project plans that
your project team has thought out how to deal with anticipated and unanticipated
situations that could deter or improve project progress.

According to the PMBOK (p. 238), project risk “is an uncertain event or condition, that if
it occurs, has a positive or a negative effect on at least one project objective, such as
time, cost, scope, or quality” (see Figure 9-1). Project risk can be either a good or bad
thing that happens on a project. Many times people think in terms of only the bad
things, or threats, to a project. Typical threats include issues like being late on providing
a product, service or documentation to a customer, key people leaving the project team,
customer expectations not being met, technical solutions becoming unachievable, and
many more. Certainly we have to manage threats to projects; planning ahead of time to
reduce the impact of a threat is much more desirable than just reacting to a thre:at when
it occurs. Almost assuredly, we also have to manage opportunities of which pro;ec:ts can
take advantage of certain events occur. For instance, if technical solutions are achae\.red
ahead of schedule, there could be a financial award for this achievement. Ot‘her pl:OjECt
actions can either directly or indirectly increase the probability that your prolect will
succeed. One can see this relationship frequently in corporate partnershlps where :
project success can provide the impetus for future funding for other projects. Consider
how the success of an information technology project, like the upgrade of a local area
network, can lead to new services that were not previously available. 1:0 fully
appreciate project risk, both threats and opportunities have to be considered together

as part of project risk management.

dentifiable event, the probability of

Thus, ke iect risk include anii
v elemeniGRIgEE IS of that event occurring. Ifa

occurrence of that event, and the impact, or consequence,
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; is identified for your project, then .you should also give the probabilit'y of iFs

s e ; r project if it does occur. For example, on a financial
1 occurrence and the impact to VOl:oguct is being developed, a threat might be g
Py w.here Aty bahn'; I?:‘ai’tl\.‘:iere to occur, would possibly decrease bank profits on
ity 7 tk o uld estimate the probability of this unstable interest rate
oe o o The. ol ctw\:hen it occurred. Probability can be measured in qualitative
g ?nd'thi;r:;: which will be discussed later. Impact statements are usually
- q.l.lan:taf;;ea cost and revenue amount. We will now discuss how the risk
:::z::,etrene\rflvtl process manages risk events both from planning and implementation
points of view.

Project Risk Management

-Definition of a project risk includes:

--Any uncertain event or condition that, if it occurs,
has a positive or negative effect on at least one
project objective

-Key elements of risk include:
-An identifiable event
| -Probability of occurrence

-Impact, or consequence, of occurrence

Figure 9-1. Definition of Risk and Key Elements

e S G

Description of the Risk
Opportunities

Management Process—Threats and

The management of project risk E€ncompasses six main processes:
‘ a. Risk Management Planning

| b. Risk Identificati

| ; ITication

| C. Qualitative Rjsk Analysis
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d. Quantitative Risk Analysis
e. Risk Response Planning
f. Risk Monitoring and Controlling

Risk Management Planning is deciding how to approach, plan and execute all the

risk management activities for a project. During risk management planning, issues are
presented, such as the consideration and discussion of risk activities. Planning this
discussion should entail making the following decisions: whether the discussion should
be a formal meeting, who should be there, will there be adequate resources set aside
for risk events, what the risk approach should be with both low-to-high probability risk
events and low-to-high impact risk events, and where a project team should draw the
boundaries with regard to project management oversight. These kinds of decisions get
discussed and then written into the risk management plan which becomes part of the

overall project plan.

Project Risk Management

An Example of a Qualitative Risk Assessment (i.e. very subjective)

-High (Risk event is very likely to occur)
- If risk event occurs, then a significant impact on cost, schedule, and

quality affecting customer satisfaction will oceur)

-Medium (Risk event is likely to occur)
- If risk event occurs, then a moderate impact on cost, schedule, and
quality affecting customer satisfaction will occur)

-Low (Risk event is unlikely o occur)
- If risk event occurs, then a small impact on cost, schedule, and

quality affecting customer satisfaction will occur)

Figure 9-2. Categories of Risk Assessment

S

Risk Identification entails making risk events known by documenting them into the risk

register. The risk register is unique to each project as it describes the risk-s, both for :
threats and opportunities, which can occuron a project. Thus, Risk Identification relies
on corporate knowledge, documentation, assumptions, organizational templates, and
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lessons learned from similar projects to identify what could go wrong and what coylg go
well on your project. Those risk events that apply to your project would bg documenteg
in a risk register for your project. Root causes of each risk even‘t could be included in
the risk register as well as a list of potential responses .to gach r:sk event.l

Once risks are identified, then you can conduct a Qualitative Rfs{< Analysis of each risk
event. AQualitative Risk Analysis assesses the priority of each risk event with a
subjective analysis of probability and impact. Probability estimates usuaI-IY have
categories like “High Probability,” “Medium Probability,” or “Low Probability” (see
Figure 9-2). The same classification applies to impact as in “High Impact,” “Medium
Impact,” and “Low Impact.” These subjective ratings are developed by the project team
and serve to focus project team management and project oversight to the highest
impact and probability scenarios. Thus, one of the main products of the Qualitative Risk
Analysis is a ranking, or priority listing, of project risks according to their significance.

Quantitative Risk Analysis usually follows the Qualitative Risk Analysis based on the
priority rankings of risk events. Because Quantitative Risk Analysis can be labor-
intensive, many project managers only do this type of analysis on high-priority items.
Quantitative Risk Analysis uses such tools as probability distributions, sensitivity
analyses, expected monetary value (EMV) calculations, and modeling and simulation
techniques to better understand key risk events. We will discuss both Qualitative and
Quantitative Risk Analysis techniques in more detail later in this chapter.

Risk Response Planning is the act of developing responses to risk events should they
occur. Anunderlying theme in Risk Response Planning is for each project team to
decide how to limit threats and maximize opportunities should these risk events occur.

The PMBOK (pp. 261-263) lists several generic risk response strategies for both threats
and opportunities:

Threats

Avoid—tr\( to eliminate the threat. For instance, maybe clarifying ambiguous
Project requirements will eliminate customer dissatisfaction.
Transfer—try to shift negative impacts to a third party. For instance, warranties

ar?d Insurance might transfer risk to another party but these do not
eliminate the risk event itself.

Mitigate—try to reduce the probability, impact or both for a risk event. For

instance, conducting more software testing might reduce the probability
of low software quality,

Opportunities

Exploit

—1ry to eliminate any uncertainty that the opportunity would NOT occur:
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For ins_tance, putting top-notch people on the project might show
commitment to a project to a customer or prospective partner. Thus, the
customer or prospective partner would also commit to the project.

Share—try to share a positive risk event with someone more suited to take
advantage of the situation. For instance, finding a partner firm that
specializes in an area in which you are weak would complement your
assets and project resources.

Enhance—try to modify the “size” of the opportunity by increasing the
probability or impact of the risk event. For instance, increasing the
financial pay-off or reducing the costs of the project might improve the
probability that the project will succeed.

Project teams, of course, can accept threats and opportunities as they are; this might
also be an appropriate response to a risk event. This approach would be an appropriate
action if it was in the risk management plan and not an ad hoc risk response strategy.
Remember that the purposes of Risk Response Planning are to minimize crisis
management, support proactive thinking, limit surprises and problems, and manage
escalation issues, like conflict and turnover, that could hurt project progress.

The final process in project risk management is Risk Monitoring and Controlling. Risk

Monitoring and Controlling is a feedback mechanism that determines how well the

project is proceeding. New risks need to be frequently identified and managed.

Techniques like variance analysis and audits are typically conducted to see what risks

are occurring and which ones will likely occur from that point on into the future. Thus, |
the risk register is a living document that gets updated periodically, based on the results |
of project management activities associated with Risk Monitoring and Controlling. The I
process of monitoring and controlling reviews the sources of risk on a project and how

they might affect project success. The sources of project risk will be discussed next.

Sources of Risk in Projects

cal, programmatic, supportability,

There are typically five sources of project risk: techni
it ; xample of how these need to be

cost and schedule. We will discuss each and give ane
incorporated into the risk management plan. |

| complexity of the project and its subsystems
equirements. The development of
ct indication of the technical risk of a

Technical risk is a measure of the technica
that need to be developed to meet customerr

functional and technical requirements is a dire lon.g sp
project. An analysis of the scope of the project would give risk managers an in ication

of how difficult it will be to integrate all elements of the project together. Technfc;zlfrrsk
reflects how well the products and services were designed, developed and testgd e fc:re
they were provided to the customer. Technical risk is really a feedback mechanism o
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Il the project team, especially the technical experts, worked together ip Meeting
how we '

customer requirements.

tic risk is usually a function of the difficulty in getting gquipment, people,
Pro.g_’f’mm“ funding together to do all that is required in the project plan, For instance,
facnlltles.a"d utnm'.':‘gnot be available when it is needed; this would be a potential risk
i eqmtphr:i?sk maynagement plan. Sometimes funding to pay vendors is short, o thi
s':::: ll;]e afinancial risk with vendors in the risk management plan. Programmatic risk is
a function of how well the organization provides necessary resources to conduct the

project in a way that meets the project plan.

Supportability risk typically includes all the ”variabk’es‘j associated with providing the
scope of the project. Sometimes this is called a logistics suppprt, or supply-chalm
management, concern. Managing all the “variables” on a project can drive propject
managers crazy, as they typically are interrelated. For instance, rjakmg sprpethlng more
reliable may make it less maintainable. A good example of this is in the airline industry.
Airlines want reliable pieces of equipment. Sometimes this requires that the equipment
be built of heavier materials or put in places abroad an aircraft that are less dangerous.
Maintaining this equipment now becomes more difficult, as you have to remove othe.r
equipment to get to the safer unit tucked away somewhere in the aircraft. We see 'EhIIS
in cars as well when the hood is opened. Cars are more reliable but harder to maintain.
Supportability risk is primarily focused on how products and services flowing out of
projects meet established support goals and project scope.

Cost risk is a function of how many “gray areas” there are on a project that cannot be
accounted for either directly orindirectly. In cost management terms, we call
untraceable costs “indirect costs.” The more “indirect costs” or “overhead” costs there
are on a project, the more cost risk there is as the management of costs becomes more
difficult. Cost risk also reflects the maturity levels of cost support in the cost estimating
and reporting aspects of Project management. If cost estimating and reporting is being
done by novices, then the cost estimates associated with the project as part of the triple

constraint will not be as accurate as if an experienced, and possibly certified, cost
estimator had done the estimate,

relatively smooth flow of project activities with

S. Is this a realistic assumption? Sometimes products
ed, redeveloped and retested many times; this causes
amatically as delays in project completion can be expected.

minimal rework between activitie
and services have tg be redesign
Schedule risk to increase dr

Another driver of Schedule risk are big chunks of ambiguous work in the schedule

network. For instance what does “ ’
: ) oes “Database Management ctions” really mean?
Ambiguous work packages indi ’ i

icate that the Project team did not do a good job in
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defining the work to be performed. This leads to mismanagement of tasks on the
schedule as no one really knows what the task means or what they are supposed to do
with regard to the project schedule.

These five sources of risk are helpful to project managers in anticipating where potential
threats and opportunities may exist. Once risk events are identified, then project
managers can develop more information about these risk events using qualitative and
quantitative techniques. We will discuss these next.

Use of Qualitative and Quantitative Risk Techniques

Qualitative Risk Analyses categorize risk based on a subjective rating system. One
example of a qualitative risk analysis tool is the “Poor Man’s Hierarchy” (see Figure 9-3).
The “Poor Man'’s Hierarchy” depicted in Figure 9-3 shows four different risk

John Susie Matt
AR RS Y.
Risk it High Low Medium
AT T VRO,
Risk Event Il Low High Medium
A T T PR,
Risk Event Ill Medium Low High
AR VRS TR T,
di High
Risk Event IV Low MesHn 9
|
Figure 9-3. Poor Man's Hierarchy in Qualitative Risk i
Assessment
i

events. Each is ranked by three project team members—John, Sg?ie and Matt—with
regard to which one has the highest, medium and lowest probability Of.O(.:Currence. You
can see that each team member ranked the four events differently. Thls is not
necessarily bad since this type of tool opens up dialogue between project team
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i ing. When tea
he assumptions and issues underlying ?aCh 'f‘f‘k' g il imdi
e i i T(' s that are diametrically opposed in position, u Zh ; P
members g.w'e franrr::'gon known to a few team members but not known throughout the
that there is intor

S e

Project Risk Management

An Example of a Descriptive Risk Assessment

i he lack of timely delivery of

?éiﬁﬁi%gﬁoﬁ ;:00 ?urggg:{ I;(:fo%r{iis )t(o E\D?llgile our dTiSiﬁRc';aIs n?azijata?s[y
' i et of supporting technical mal

. goutsbeerlggiggf %ﬂedﬁgﬁrrl:oz}m(])f this occﬂ??ing on this project is low
?onr several reasons; new personnel, policies, and procetgusrss 'an
accordance with ISO 9000. The impact of being late Wld ost,?bI q
documentation will reduce our customer satisfaction and p y
impact the sales of future products.

Figure 9-4. Descriptive Technique in Qualitative Risk
Assessment

—

. o : n the
entire team. If rankings between individuals are similar, then there is consensgs on i
probability or impact of the risk event occurring. Thus, Qualitative Risk AnalVSlfS cation
very useful tool to communicate information and discuss alternative courses of action.

Another form of Qualitative Risk Analysis is called the

project team members Categorize risk using text to de
outcome. Figure 9-4 displays a “Descriptive”

delivery of project documentation. Again, thi
communicating complex and ambiguous idea
Team members can dialogue about the pote
possibility for a proactive plan in case the ris

“Descriptive” method. Here
scribe a general scenario or
scenario regarding the lack of timely

s type of qualitative method is useful for
s regarding risk events that can occur.
ntial threat or opportunity creating the

k event does occur.

Quantitative Risk Analyses cate

gorize risk using statistics to rank order risk events by
impact. Forecasting and trend

analysis are areas that rely on quantitative risk
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assessment. We are going to discuss two quantitative methods that are the most used
techniques in industry today—Probability Distributions and Expected Monetary Value.

Probability Distributions

We can apply probability distributions to consider Schedule risk in a project. Recall how
PERT was used in developing a network analysis for a project. In Figure 9-5, we have
three tasks derived from the WBS with three time estimates for each task: optimistic
(0), most likely (ML) and pessimistic (P). Using PERT provides an excellent opportunity
to apply probability distributions in risk analysis. If you recall,

Expected time (p) of eachtask = O + 4ML + P
6

Thus, the expected time for each task in working days is as follows:

Task 1 W (3+4(6)+9)/6 =
Task 2 W: (2+4(3)+4)/6 =
Task 3 Mt (6+4(8)+10)/6 = 8

Project Risk Management

An Example of a Quantitative Risk Assessment

Task # Optimistic (0) ~ Most Likely (ML) Pessimistic (P)
1 3 6 9
2 2 3 4
3 6 8 10
itative Risk Assessment

Figure 9-5. Example of Quant

|
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Standard Deviation (0) of eachtask = P - O
6

Thus, the standard deviation for each task is as follows:

Task 1 0 (9-3)/6 = 1
Task 2 0: (4-2)/6 = 0.33
Task 3 0: (10-6)/6 = 0.66

Now with an expected, or mean, time and standard deviation for each task, we can use
probability distribution techniques assuming these tasks are normally distributed. If you
recall the standard normal distribution curve, we can plot the expected time and
standard deviations. As you may also recall, one standard normal deviation from the
mean equates to roughly 68.3% of the time, two standard normal deviations from the
mean equates to roughly 95.5% of the time, and three standard normal deviations from
the mean equates to roughly 99.7% of the time (see Figure 9-6).

Project Risk Management

99.7% of area ———— PR

e 05%ofarca — ~

Figure 9-6, Ayeag Under a Standard Normal Probability
Distribution
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Thus, we can forecast the following with regard to the three tasks:

+-10 H-20 +/-30
Task 1 5to7 4to08 3to9
Task 2 2.67 to 3.33 2.34 t0 3.66 2.01to0 3.99
Task 3 7.34 to 8.66 6.68 t09.32 6.02 to 9.98

in looking at the probability distributions of these three tasks, you can see that Task 1
has the larger standard deviation and, thus, the largest range, especially at three
standard deviations. There is, therefore, more risk for Task 1 given this larger range
since you can be sure with 99.5% confidence that Task 1 will take between 3 to 9 days.
Task 2 has the least amount of deviation and, hence, the least amount of risk. Task 2is
the most predictable from 2.01 to 3.99 days at 95.5% confidence. Of the three tasks,
Task 3 has medium schedule risk with results indicating at 95.5% confidence that it will
take between 6.02 and 9.98 days.

Many stakeholders ask “what if” questions like, “What is the probability of completing
Task 1in 5 days or less (as an example we chose 5 days when it could have been any
number of days)?” Assuming a standard normal probability distribution, you can answer
g that question given the information already available using the Z score. The Z score is
based on calculating a number that represents the area under the normal curve. TheZ
score formula is as follows:

Back to the question about completing Task 1in under 5 days, we use the following
information to calculate the Z score.

= 5 days
H = 6 days
0) = 1day

g up the Zscore in Table A, we can

probability of completing Task 1in
fyou graph the question on

Thus, the Z score would be (5 — 6)/1 or 1.0. Inlookin
%ee that a Z score of 1 is 0.1587 or there is a 15.87%
| Sdfiys or less. Positive and negative signs are unimportanti
‘ 3piece of paper and use the Z score table correctly.

{ a“
-‘ Another example of a Z score problem might be from a customer who asks “What are

J Fhe odds of completing Task 3 in 9 days or less?” Again, we know the Kawighols
Information about Task 3:
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9 days

x =
7] = 8 days
o = 0.66 days

The Z score for this question would be (9-8)/0.66 which would equal 1..‘?2. ‘The
preceding graph would indicate the question being asked. The Z score indicates a
number of 0.0643 or 6.43% in Table A. Since Table A indicates the area under the
normal curve from left to right, you must take away this percentage from 100%. Thus,
the answer is: there is a 93.57% probability that Task 3 will be completed in 9 days or

less.

Finally, you might be asked a question that looks at boxing in the time estimate for any
given task. For instance, a customer might ask, “What is the probability that Task 2 will
be completed between 2.4 and 3.5 days?” Now you have a range to consider but this is
an easy question if you graph the question properly onto a standard normal curve and
use the Z score table correctly. Here is the information you know regarding Task 2:

X = 2.4 and 3.5 days
v = 3 days
o = 0.33 days

It does not matter which of the two limits, 2.4 or 3.5 days, you use first. Let’s choose 3.5
days. The Z score would be equal to (3.5-3)/0.33 or 1.52. We know from our previous
calculation that a Z score of 1.52 equals 0.0643 or 6.43%. Again, since this is the reverse
of the area represented under the curve in Table A, we have to subtract out 6.43% from
100%, which leaves 93.57%.

However, we are not done yet since we have to also figure out how the other time
constraint of 2.4 days affects the answer. Using the Z score method again, (2.4-3)/0.33
equals 1.82 or 0.0344 area under the curve. Since this represents the area from 2.4
days to the tail of the curve, we have to subtract out this amount from 93.57%. This

gives us a revised probability estimate of 90.13%; there is a 90.13% probability that Task
2 will be completed between 2.4 and 3.5 days.

co‘ntract%.lal requirement. Many Organizations use “Six Sigma” as a term derived from
using 3 six standard deviation benchmark for quality. The underlying goal for “Six
Sigma” is that there will be no more than approximately 3.4 errors per one million parts

{or 99.9937% accuracy). That's a high standard of quality that is measured using the
basics of the standard normal probability distribution.
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Expectt?d Monetary Value (EMV)

EMV is another Quantitative Risk Analysis tool that can help project managers evaluate
sk, Figure 9-7 explains the concept of EMV. Basically, EMV is developed as a statistical
sssessment of the value of risk, not necessarily as a complete project cost estimate. The
project cost estimate would have to be adjusted given what the EMV assessment
indicated with regard to risk for the project. The formula for EMV is as follows:

EMV = probability X impact

Project Risk Management

The Concept of Expected Monetary Value

- Expected Monetary Value (EMV) is developed as a statistical
assessment of the value of risk, not a prediction of final cost should a
risk event occur or not occur

- EMV = probability X impact

For threats, EMV s called exposure
For opportunities, EMV is called leverage

- Project-level EMV equals the sum of the EMVs for each risk event

Figure 9-10. Expected Monetary Value Definition

and for opportunities EMV is

As Figure 9-7 states, for threats EMV is called exposure i Id
Glled leverage. With regard to project management, in a threat situation you wou

Want to limit exposure and in any given opportunity you would want to m?xlmmeh L
leverage. The total amount of EMV for the project is the sum of all EMVs for eac
Svent in the risk register.
For exa in Fi i hreats, since they are
mpl : k events (or threats, LT
Pe, In Figure 55, N o nities identified in this

OVerruns) as identified by the project team. There are no opportunitie: Jifin
Short example. Each risk event has a probability of oceurrence 3nd A0,1MP
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were to occur. Using the EMV formula, the probabilities and impacts for each risk event
are multiplied together. Risk Event 1has an EMV of $25,000, RISk. Event 2 has an EMy of
$12,500 and Risk Event 3 has an EMV of $10,000. If thgse :chree rlsk.events comprised

the complete risk register for the project, then the project’s cost estimate would have to

be increased by $47,500.

EMV is most applicable from a financial perspective. This allows project managers to
adjust project cost estimates to more accurately reflect the cost risk of the project or

risk events inherent in the project.

=

Project Risk Management

An Example of a Quantitative Risk Assessment

Expected
Risk Event Probability X Impact = Monetary Value (EMV)
1 10% X $250,000 = $25 000
2 25% X $50,000 = $12,500
3 50% X $20,000 = $10,000

Total Project EMV = $47,500

L Figure 9-8. Expected Monetary Value Example

Discussion Questions

What are the key elements of project risk?
Describe the six processes of project risk Mmanagement.
Compare and contrast the five sources of risk,

Differentiate between Risk Monitorfng and Controlling and Risk Response
Planning.

sl

o

w:at are the generic risk response strategies for threats?
at are the generic risk résponse strategies for opportunities?

L2
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7. When would project managers most likely use Qualitative Risk Analysis?
3. Are Quantitative Risk Analysis tools helpful? Why or why not? Explain how
you would apply them in a fast-food restaurant situation.

Application Vignette

project Gold is under review by top management. They have asked you a series of
questions regarding how to best allocate resources given one problem task in your
project--TESk F. Here is what you know about Task F:

Most likely completion time: 12 days
Pessimistic completion time: 18 days
Optimistic completion time: 5 days

a. Using a simple 3 point estimate technique, calculate the estimated
time
for this project.

b. Using PERT, calculate the estimated time for this project.

c. Based on PERT, top management would like to know the probability
of completing Task F in 14 days or more.

d. Based on PERT, top management also has additional resources they
can throw your way to lighten the load of Task F. If they do this, what
is the probability of completing Task F, keeping everything constant,
in 5 days or less?

e. Finally, based on PERT, top management might accepjt arange o.f task
completion times. What is the probability of completing Task Fin 7

days or more but in less than 13 days?

Homework, Exercises and Core Case

L. Project risk can BEST be thought of as:
a. athreat.

an opportunity.

both a threat and an opportunity.

. an activity on the critical path.

only technical in nature.

maono
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2 Which source of risk is concerned with the degree of concurrency on a project?

a. Technical

b. Programmatic
c. Supportability
d. Cost

e. Schedule

3. Using the PERT framework, what is the expected time to complete a task with
estimated times of 3, 4, and 7 days (d)?

a. 3d
b. 4d
c. 4.3d
d. 4.7d
e. 7d

4. Which source of risk is concerned with the “variables” on a project?

a. Technical

b. Programmatic
. Supportability
d. Cost

e. Schedule

n

5. What is a “Poor Man’s Hierarchy”?

a. A quantitative risk analysis tool

b. Arisk register technique

c. A method for generating PERT estimates
d. A qualitative risk analysis tool

e. None of the above

6. Which of the following is NOT one of the risk management processes?

7. What risk management process BEST de

b_

a. Risk Management Planning
b. Risk Identification

C. Qualitative Risk Analysis

d. Risk Evaluation

e. Risk Response Planning

: scribes making a risk event known?
a. Risk Management Planning

b. Risk Identification

c. Qualitative Risk Analysis
d. Risk Evaluation

e. Risk Response Planning
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g, One typical risk response to a “threat” is:
a. Share
b. Enhance
¢. Exploit
d. Transfer
e. None of the above

g, One typical risk response to an “opportunity” is:
a. Avoid
b. Share
c. Transfer
d. Mitigate
e. None of the above

10. The primary difference between enhance and mitigate risk response strategies are:
a. that the former tries to increase the probability of the event occurring while
the latter tries to decrease the probability of the event occurring
b. that the former tries to decrease the probability of the event occurring while
the latter tries to increase the probability of the event occurring
¢. both try to increase the probability of the event occurring
d. both try to decrease the probability of the event occurring
e. None of the above

Exercise 9-1—The Three Risk Event Project

ective probabilities and

Aproject has the following risk events (threats) and their resp
se risk events for this

impacts, What is the ‘Expected Monetary Value’ (EMV) of the

project?
Risk Event Probability Impact

1 30% $40,000
2 10% $200,000
3 70% $100,000
a. Total Project EMV = $12,000.

b. Total Project EMV = $20,000.

C. Total Project EMV = $70,000.

. Total Project EMV = $102,000.
. Total Project EMV = $112,000.

m Qo




Based on your answer to Exercise 9-1, how would the project cost estimate be affecteq

; A
by your assessment after accounting for risks?
. increased.

. decreased.

no change. .
new cost elements would have to be added to your cost estimate,

. less confidence in your cost estimate.

oo oo

Exercise 9-2—The Sources of Risk

A new part was just received from one of your major vendors. You have heard through
the grapevine that the company supplying the part is going through some difficult
financial times right now and has been cutting corners in their production processes,
laying people off, and possibly going bankrupt.

Using the five sources of risk, what might you anticipate for each source of risk with
regard to this unstable supplier? Forinstance, Technical risk might include poor quality,
poorly executed manufacturing procedures, or a lack of appropriate technical
personnel.

Core Case—The ‘Boom’ Project

The following table represents a plan (in days) for the “Boom” project:

Predecessor

Job No. Job(s) a m b
1 - 2 3 4
2 1 1 2 3
3 1 4 5 12
4 1 3 4 11
5 2 1 3 5
6 3 1 2 3
A 4 L.06res 9
8 5,6 2 4 6
. 8 4 T
10 7 3 4 5
11 - 1 RS 7 8

a. Construct a network analysis for this project,

b. Indicate the critical path.

¢. Whatis the expected completion time for the Boom project?
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d. You can accomplish any one of the following at an additional cost of $1,500:
(1) Reduce job 5 by two days.

(2) Reduce job 3 by two days.
(3) Reduce job 7 by two days.

If you save $1,000 for each day that the earliest completion time is reduced
which action, if any, would you choose? ’

e. What is the probability that the project will take more than 30 days to complete?




