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The PgMP exam features a handful of math-related questions designed to
evaluate your ability to analyze programs through financial and risk metrics.
While most questions won’t require complex calculations or a calculator, you
may need to use the pen and paper provided for quick computations. Typically,
expect 3 to 7 math-based questions on the exam, focusing on conceptual

understanding and practical application.

Below is a comprehensive guide to the essential formulas and concepts you

should know to confidently tackle PgMP exam questions.
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1. Return on Investment (ROI)

Return on Investment (ROI) is a vital financial metric in program management,
used to assess the value of a program or its component projects. ROI calculates
the expected percentage return on an investment, guiding organizations
in selecting initiatives that maximize financial benefits relative to costs.

ROI — (Financial Benefits — Cost) « 100

Cost

In the business case preparation phase, ROI plays a pivotal role in justifying the
program and its associated projects. WWhen multiple component projects exist
under a program, each project’s business case is evaluated individually. This
includes calculating its ROI to determine how it contributes to the overarching
program’s objectives. For example, if two projects are proposed under a
program, the one with a higher ROl might be prioritized for earlier execution,
provided it aligns with strategic goals.

When projects are chartered within a program, the calculated ROI provides
a foundation for their approval. It assures the steering committee that the
projects are financially viable and aligned with the program’s intended benefits.
Furthermore, ROI serves as a benchmark during periodic reviews, enabling
stakeholders to monitor the projects’ progress and ensure they deliver the
expected value.

By systematically using ROI, organizations can prioritize projects, optimize
resources, and ensure the program achieves its strategic goals effectively.

Question 1:

A program manager presents the business cases of four projects to the
program steering committee for approval and resource allocation. The steering
committee has funding to support only three out of the four projects and requests
the program manager to recommend one project for elimination based on its
Return on Investment (ROI). The following financial information is provided:

Project Revenues (USD) Total Cost (USD)
A 1,500,000 1,200,000
B 1,200,000 1,100,000
C (800,000 700,000
D (750,000 700,000
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Based on ROI, which project should the program manager recommend for
elimination?

Options:
A) Project A
B) Project B
C) Project C
D) Project D
Explanation:
Profit
ROI = x 100
Cost
Project Revenues (USD) Total Cost (USD) Profit (USD) ROI (%)
300,000
A 1,500,000 1,200,000 300,000 Lomans > 100 = 25%
B 1,200,000 1,100,000 100,000 T % 100 = 9.09%
100,000
C 800,000 700,000 100,000 oooos % 100 = 14.29%
50,000
D 750,000 700,000 50,000 i oos % 100 = 7.14%

Since Project D has the lowest ROI, the program manager will select this project
for cancellation. So the Answer is D

Question 2 :

The program selection committee evaluates several programs for approval
based on a three-year Return on Investment (ROI). The following financial
estimates are provided:

Program | Estimated Cost (USD) Annual Cash Inflow (USD)
A 300,000 90,000
B 200,000 70,000
C 150,000 60,000
D 250,000 50,000

Based solely on a three-year ROI, which program should be selected?

Options:

A) Program A
B) Program B
C) Program C
D) Program D



Solution:
Calculation of Three-Year ROI

The Return on Investment (ROI) is calculated using the formula:

ROI= (Total Cash Inflow over 3 years—Cost )/ Cost x100

Total Cash Inflow over 3 years = Annual Cash Inflow x 3

Program

A

Estimated
Cost (USD)

300,000

200,000

150,000

250,000

Annual Cash
Inflow (USD)

90,000

70,000

60,000

50,000

Total Cash

Inflow (3 Years)

90,000 x 3 =
270, 000

70,000 x 3 =
210,000

60,000 x 3 =
180,000

50,000 x 3 =
150,000

Profit (USD)

270,000 —
300, 000 =
—30, 000

210, 000 —
200, 000 = 10, 000

180, 000 —
150,000 = 30, 000

150,000 —
250,000 =
—100, 000

ROI (%)
30,000

300,000

100 = —10%
10,000

200,000

100 = 5%
30,000

150,000 <

100 = 20%
100,000
750,000
100 = —40%

Based on the three-year ROI, Program C has the highest ROl of 20%, so it

should be selected.

2. Payback Period
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The Payback Period is a critical financial metric in program management that
measures the time required to recover the initial investment in a program. It
is often used during business case preparation to evaluate the feasibility of
programs and prioritize those with quicker returns. In the PgMP exam, the
concept of payback period is typically tested as part of financial analysis and
decision-making. While detailed calculations are rare, understanding the
definition and practical application is essential. Programs with shorter payback
periods are generally preferred, as they reduce financial risk and align with

organizational goals for faster value realization.

Payback Period =

Initial Investment

Annual Cash Inflow
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Question 3:

A program manager presents the business cases for four programs to the
steering committee. The committee needs to decide which program to prioritize
based on the shortest Payback Period. The following financial information is
provided:

Program Initial Investment (USD), Annual Cash Inflow (USD)
A 600,000 150,000
B 400,000 100,000
C 300,000 100,000
D 500,000 125,000

Question: Based on the payback period, which program should the steering
committee prioritize?

Options:
A) Program A
B) Program B
C) Program C
D) Program D
Initial Investment
Payback Period =
aybaci FeHo Annual Cash Inflow
Program Payback Period Calculation Payback Period (Years)

600,000
A 150,000 4

B 400,000
100,000

300,000
c 100,000

500,000
D 125,000

4

3

4

The steering committee should prioritize Program C because it has the shortest
payback period (3 years).

3. Net Present Value (NPV) and Present Value (PV)

Net Present Value (NPV) is a financial metric used to evaluate the profitability
of a program by calculating the difference between the present value (PV) of
cash inflows and outflows.
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Present Value (PV) is the current worth of future cash flows, discounted at a
specific rate to account for the time value of money. The formula for PV is:

- Future Value

PV =
(1+7r)"

Where 7 is the discount rate and 7 is the number of years.

NPV Formula:

NPV = Total PV of Inflows — Total PV of Outflows

A positive NPV indicates the program is profitable, while a negative NPV
suggests a loss, helping stakeholders prioritize programs during business case
evaluations.

Key Points for PgMP Exam:

* You will not need to calculate NPV in the exam, but you should understand
that a higher NPV is better.

» While calculating NPV, the time value of money is automatically accounted
for through the discounting process.

+ Ignore time-related details in the question; they are often included as
distractions.

* NPV helps stakeholders prioritize programs, with a positive NPV indicating
profitability and alignment with organizational goals.

Question 4:

The program steering committee is evaluating two programs based on their
Net Present Value (NPV) and has also provided information about the duration
of each program:

Program A: NPV = USD 150,000, Duration = 3 years
Program B: NPV = USD 250,000, Duration = 5 years

The committee asks for your recommendation based on NPV. Which program
should be prioritized?

Options:

A) Program A, because it has a shorter duration.

B) Program B, because it has a higher NPV.

C) Program A, because time is more important than NPV.
D) Either program, because duration does not affect NPV.
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Explanation:

B) Program B, because it has a higher NPV.

The program with the higher NPV should be prioritized, as it represents greater
profitability. The duration provided in the question is irrelevant since NPV already
accounts for the time value of money, making time a potential distraction in this
scenario.

4. Internal Rate of Return (IRR)

Internal Rate of Return (IRR) is a financial metric used in program managementto
evaluate the profitability of a program or project. IRR represents the discount rate
at which the Net Present Value (NPV) of a program’s cash flows becomes zero.

Key Points for PgMP Exam:

1. You will not need to calculate IRR during the exam, but you should know
that a higher IRR indicates better profitability.

2. IRR is often used to compare multiple programs or projects and prioritize
those with higher returns.

3. IRR inherently considers the time value of money, so any details about
time in the question are usually distractions.

4. IRR is commonly used during the business case preparation phase to
evaluate potential investments.

5. NPV is typically calculated using software or iterative methods.

6. IRR helps stakeholders decide which program aligns best with
organizational goals. Programs with an IRR higher than the organization’s
required rate of return are typically selected.

Question 5:

The program steering committee is evaluating three programs based on their
Internal Rate of Return (IRR). The following information is provided:
Program A: IRR = 12%

Program B: IRR = 18%

Program C: IRR = 15%

The organization’s required rate of return is 10%. Which program should the
steering committee prioritize?
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Options:

A) Program A, because it meets the required rate of return.

B) Program B, because it has the highest IRR.

C) Program C, because it balances IRR and profitability.

D) Any program, because all exceed the required rate of return.

Correct Answer:

B) Program B, because it has the highest IRR.

Explanation:

While all programs exceed the required rate of return (10%), the program

with the highest IRR is preferred, as it indicates the greatest profitability. IRR
already accounts for the time value of money, so additional details about rates
are distractions.

5. Expected Monetary Value (EMV)

Expected Monetary Value (EMV) is a quantitative risk analysis technique used
to evaluate the potential financial impact of identified risks. It helps program
managers prioritize risks based on their probable outcomes, enabling better
decision-making and resource allocation.

Formula:
EMV= Probability x Impact
By multiplying the probability of a risk event by its financial impact,

EMV provides a numerical value that represents the expected
impact of the risk, whether positive (opportunity) or negative (threat).

Question 6:

Arisk has a 40% probability and an impact of -$70,000. What is the Expected
Monetary Value (EMV) of this risk event?

Options:

A) -$28,000
B) -$70,000
C) -$40,000
D) you'll need to know the utility function of the organization to determine this.
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Solution:
EMV=0.4x-70,000=-28,000

Correct Answer: A) -$28,000

Question 7:

A program manager is evaluating two possible strategies for a program, each
with associated risks and benefits. The Expected Monetary Values (EMV) for
each decision branch are provided below. Which strategy should the program
manager select?

StrategyA:

Branch 1: EMV = $50,000
Branch 2: EMV =-$10,000
Total EMV for Strategy A: $40,000

Strategy B:

Branch 1: EMV = $60,000
Branch 2: EMV = -$25,000
Total EMV for Strategy B: $35,000

Options:

A) Strategy A, because its total EMV is higher.

B) Strategy B, because its highest single branch EMV is greater.
C) Strategy A, because it has lower risk.

D) Strategy B, because both branches have positive values.

Correct Answer:

A) Strategy A, because its total EMV is higher.

10
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6. Three-Point Estimation in Program Management

Three-Point Estimation is a technique used to estimate activity durations or
costs by considering uncertainty and variability. It provides more accurate
estimates by factoring in three scenarios:

1. Optimistic (O): The best-case scenario.
2. Most Likely (M): The most probable outcome.
3. Pessimistic (P): The worst-case scenario.

The two main methods for calculating three-point estimates are PERT and
Triangular Distribution.

6.1. PERT (Program Evaluation and Review Technique)

PERT uses a weighted average formula to account for the most likely
scenario’s higher probability.

Formula:
PERT Estimate=(O+4M+P)/6

Usage:
PERT is preferred when the most likely estimate carries greater weight
and when higher accuracy is needed in high-risk scenarios.

6.2. Triangular Distribution

Triangular distribution treats all three scenarios as equally probable,
providing a simple average.

Formula:
Triangular Estimate=(O+M+P)/3

Question 8.

A program manager is overseeing the construction of a new office building.
Initial estimates suggest the project will take 6 years to complete. However:
Using an accelerated construction method, the duration could be reduced to 4
years.

Delays due to material shortages might extend the timeline to 11 years.
A new technology promises completion in 3 years.

What is the expected completion time for the project based on these estimates?

11
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Options:

A) 3 years
B) 4 years
C) 6 years
D) 5 years

Solution:
The expected time is calculated using a weighted average of the three estimates:

Best Case (Optimistic): 3 years (new technology)
Most Likely: 4 years (accelerated method)

Worst Case (Pessimistic): 11 years (delays)
Expected Time=(3+4(4)+11)/6= 5years

Correct Answer: D) 5 years

7. Communication Channels

Communication channels represent the number of potential communication
pathways in a team. As team size increases, the complexity of communication
management grows exponentially, making it crucial for program success.

Formula:
Communication Channels=n(n-1)/2

Where:
n = Number of stakeholders or team members, including the program manager.

Question 9:

You are managing a research and development program and currently working
with 7 stakeholders, in addition to yourself as the program manager. Two new
stakeholders join the program. How many new communication channels have
been added?

12
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Options:

SHee

WN = =
O R~ANOI

Solution:

Calculate the initial communication channels (7 stakeholders + 1 program
manager = 8): 8*(8-1)/2 = 28

Calculate the updated communication channels (9 stakeholders + 1 program
manager = 10): 10*(10-1)/2 =45

Find the number of new channels added: New Channels=45-28=17

Correct Answer: B) 17

8. Earned Value Management (EVM)

Earned Value Management (EVM) is a performance measurement framework
that integrates scope, schedule, and cost to evaluate the progress and
performance of a program. It helps program managers identify variances from
the plan and forecast project/program outcomes effectively.

Key Concepts in EVM

1. Planned Value (PV): The approved budget allocated for work scheduled
to be completed by a specific date.

2. Actual Cost (AC): The total cost incurred for the work completed to
date.

3. Earned Value (EV): The value of work completed to date,
measured against the program / project budget. EV = % of Work
Completed*Budget at Completion (BAC)

4. Budget at Completion (BAC): The total budget allocated for the
program /project.

5. Estimate at Completion (EAC): The forecasted total cost of
completing the program /project.

EAC can be calculated in several ways, depending on the situation.
Commonly you will see these two situations

* Typical Variance (based on CPI): EAC= BAC/CPI
* Atypical Variance (ignoring CPI): EAC=AC+(BAC-EV)
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Performance Metrics

1. Cost Performance Index (CPI):
A measure of cost efficiency relative to the budget.

Formula: CPIl= Earned Value / Actual Cost = EV/AC

Interpretation:

CPI > 1: Under budget. (we are better than plan in Cost
Management)

CPI < 1: Over budget. (we are behind our plan target for Cost
management)

CPI = 1: Cost is Managed as per Plan

2. Schedule Performance Index (SPI):
A measure of schedule efficiency relative to the planned schedule.

Formula: SPI=Earned Value / Planned Value = EV/PV
Interpretation:

SPI > 1: Ahead of schedule.

SPI < 1: Behind schedule.

SPI =1 : As per Schedule.

Variance Metrics

1. Cost Variance (CV):
The difference between the earned value and the actual cost.

Formula: CV=EV-AC

Interpretation: Positive CV indicates under budget, negative CV
indicates over budget.

2. Schedule Variance (SV):
The difference between the earned value and the planned value.

Formula: SV=EV-PV

Interpretation: Positive SV indicates ahead of schedule, negative SV
indicates behind schedule.

14
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Focus for the Exam

The exam primarily tests your understanding of CPl and SPI: Recognize
whether the component project is over or under budget (CPI) and ahead or
behind schedule (SPI).

Be familiar with the interpretation of CV and SV but focus on identifying trends
rather than detailed calculations.

Question 10:

The table below presents the performance report of four projects within a
program, including their Planned Value (PV), Actual Cost (AC), and Earned
Value (EV):

Project Planned Value (PV)| Actual Cost (AC) Earned Value (EV)
Project A $150,000 $140,000 $160,000
Project B $200,000 $220,000 $180,000
Project C $120,000 $130,000 $120,000
Project D $180,000 $170,000 $190,000

The program director needs to summarize the findings for the steering
committee. Based on the data, which of the following statements is accurate?

Options:

A) Project A is under budget and ahead of schedule, while Project B is over
budget and behind schedule.

B) Project A is over budget but ahead of schedule, while Project D is under
budget and behind schedule.

C) Project C is on budget but behind schedule, while Project B is over budget
and ahead of schedule.

D) Project C is over budget and behind schedule, while Project D is under
budget and ahead of schedule.

15
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Solution:
S Planned|  Actual Earned| CPI (EV/| SPI (EV/| Budget| Schedule
) Value (PV)| Cost (AC)| Value (EV) AC) PV)  Status Status
Under| Ahead of|
A 5150,000 5140,000 5160,000 114 1.07) g 4ecd  Schedule
Over Behind
B $200,000 $220,000, $180,000 0.82 0.90 Budget, Schedule
Over On
C $120,000 $130,000 S$120,000 0.92 1 Budget| Schedule
Under| Ahead of|
D $180,000 $170,000, S$190,000 1) 1.06 Budget| Schedule

So A is the Answer.
Question 11

One of the component projects in your program is experiencing the following
performance metrics:

Cost Performance Index (CPI): 0.95
Schedule Performance Index (SPI): 0.80

The project is slightly over budget and significantly behind schedule. As the
program manager, you need to recommend an approach to improve the
project’s performance.

What should you do to address the performance issues?

Options:

A) Use fast-tracking to accelerate the schedule without adding significant costs.
Use crashing to allocate additional resources and recover the schedule.
Focus on cost optimization to improve CPl before addressing SPI.

Take no immediate action and monitor the project’s performance in the next
cycle.

B)
C)
D)

Correct Answer:
A) Use fast-tracking to accelerate the schedule without adding significant costs.

Explanation:

With a minor cost variance and significant schedule delays, the priority is to
address the timeline issue. Fast-tracking is the most cost-effective approach,
aligning with the program’s overall objectives. Crashing (Option B) might
improve the schedule but risks increasing the cost variance further. Options C
and D fail to address the critical schedule performance issue.

16
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Conclusion:

The PgMP exam challenges program managers to demonstrate their ability to
evaluate and manage complex programs using financial metrics, risk analysis,
and performance management techniques. This e-book has equipped you with
essential math formulas and practical insights, covering key topics such as
ROI, Payback Period, NPV, IRR, EMV, EVM, and Communication Channels.
By mastering these concepts, you can confidently approach the exam’s
quantitative questions, which focus more on interpretation and decision-making
than complex calculations.

Remember, understanding the application of metrics like CPI, SPI, and EAC
is critical for analyzing program performance and making informed decisions.

In your journey as a program manager, these tools are not just for exams
but are invaluable in real-world scenarios where strategic decisions impact
program success. Use this knowledge to excel in your PgMP exam and advance
your ability to drive meaningful outcomes for your organization. Good luck!

17
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m Our PgMP Mentoring Program
.

Are you ready to take the next step in your program management career and
achieve the prestigious PgMP certification? Our PgMP Mentoring Program is
designed to guide you through every step of your journey, ensuring you’re well-
prepared to succeed.

Why Join Our Program?

@ Personalized Mentoring: Get one-on-one guidance tailored to your
unique needs and goals.

@ Comprehensive Study Materials: Access curated content covering all
domains and performance areas of the PgMP exam.

@ Mock Tests and Practice Questions: Sharpen your skills with real-
world scenarios and exam-style questions.

@ Expert Guidance: Benefit from the experience of certified PgMP
professionals with a proven track record of success.

@ Flexible Learning Options: Choose from live classes or self-paced
study

Transform Your Career Today! *

Be part of a community of successful PgMP
professionals and take the first step toward
mastering Program Management.

ENROLL NOW!
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