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Master Table of Contents & Structure

This comprehensive publication is organized into core syllabus sections followed by specialized exam-
preparation annexures. Use the index below for quick navigation.

Section /
Part

Module & Chapter Coverage Focus Area

Part 1 Chapter 1: Capital Budgeting & Investment Decisions
• CFAT Mechanics, NPV, IRR, PI, MIRR, Capital Rationing, Unequal
Lives (EAA/EAC), and Inflation Adjustments.

Section A
(25%)

Part 2 Chapter 2: Risk Analysis in Capital Budgeting
• Statistical Risk (EV, SD, CV), RADR, Certainty Equivalents, Sensitivity &
Scenario Analysis, Decision Trees, and Real Options.

Section A
(25%)

Part 3 Chapter 3 & 4: Leasing Decisions & Securitization
• Lease vs. Buy Analysis, Break-Even Lease Rentals (BELR), and the 5-
Step Securitization Pipeline (SPV & Tranching).

Section A
(25%)

Part 4 Chapter 5 & 6: Security Analysis & Valuation
• EIC Framework, EMH, Dividend Discount Models (DDM), FCFF/FCFE,
Bond YTM, Duration, and Convexity.

Section B
(35%)

Part 5 Chapter 7 & 8: Portfolio Management & Mutual Funds
• Markowitz MPT, Covariance, CAPM, Sharpe/Treynor/Jensen Ratios,
SEBI Mutual Fund Structure, and NAV Calculations.

Section B
(35%)

Part 6 Chapter 9 & 10: Risk Management & Derivatives
• Value at Risk (VaR), Forwards/Futures Pricing, Binomial & Black-
Scholes Option Models, The Greeks, and Interest Rate Swaps.

Section C
(20%)

Part 7 Chapter 11 to 14: International & Digital Finance
• Forex Quotations, Triangular Arbitrage, IRP/PPP/IFE, Money Market
Hedging, International Capital Budgeting, and DeFi/Blockchain.

Section D & E
(20%)

Annexure I 20-Illustration Super-Annexure for Section B
• High-level 16-mark numerical problems covering MVP, APT, Equity/
Bond Valuation, and Duration.

Practice & Drill

Practice & Drill
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Annexure
II

20-Illustration Super-Annexure for Section C
• Exhaustive numerical problems covering Portfolio VaR, Forward
Arbitrage, Black-Scholes, and Swaps.

Annexure
III

Advanced Mock Examination (June 2026 Level)
• Full 100-mark mock test with 15 Compulsory MCQs and 7 Advanced
Descriptive Questions + Detailed Solution Key.

Exam
Simulation

Annexure
IV

Commercial Calculator Masterclass & Exam Hacks
• The 180-Minute Matrix, Step-Marking Psychology, PVIFA 'GT' button
hacks, and the 12-Step Fractional Power Trick.

Tactical
Strategy
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Master Syllabus Blueprint: Paper 14 (SFM)

Strategic Financial Management is designed to test a professional's ability to maximize shareholder
wealth  through  optimal  capital  allocation,  rigorous  risk  mitigation,  and  strategic  portfolio
management. The syllabus is architected into five core domains.

Section Weight Detailed Chapter Coverage & Strategic Focus

Section A
Investment
Decisions

25% 1. Capital Budgeting: NPV, IRR, PI, MIRR, Discounted Payback,
Replacement Decisions.
2. Risk Analysis: Certainty Equivalent Approach, Risk-Adjusted
Discount Rate (RADR), Decision Trees, Sensitivity & Scenario
Analysis.
3. Leasing Decisions: Lease vs. Buy, Evaluation of Operating &
Financial Leases, Break-Even Lease Rental.
4. Securitization: Concept, mechanism, benefits, and participants. 

Section B
Security Analysis &
Portfolio Mgt.

35% 5. Security Analysis: Fundamental & Technical Analysis, Efficient
Market Hypothesis (EMH).
6. Valuation: Equity Valuation (DDM, FCFE) & Bond Valuation (YTM,
Duration, Modified Duration, Convexity).
7. Portfolio Management: Markowitz Model, CAPM, Arbitrage
Pricing Theory, Sharpe/Treynor/Jensen Performance Ratios.
8. Mutual Funds: Evaluation, NAV calculation, ETFs. 

Section C
Financial Risk
Management

20% 9. Risk Management: Value at Risk (VaR), Types of Financial Risks
(Credit, Liquidity, Market).
10. Financial Derivatives: Forward & Futures pricing mechanisms,
Options Valuation (Black-Scholes, Binomial Model), Swaps (Interest
Rate & Currency). 

Section D
International
Finance

15% 11. Foreign Exchange Market: Cross rates, Bid-Ask Spreads,
Forward Premiums/Discounts, Arbitrage.
12. Forex Risk Management: Hedging via Forward Contracts,
Money Market Hedge, Currency Options & Futures.
13. International Capital Budgeting: Home Currency vs. Foreign
Currency approach. 

Section E
Digital Finance

5% 14. Digital Finance Ecosystem: FinTech innovations,
Cryptocurrencies, Blockchain mechanics, AI in Finance,
Decentralized Finance (DeFi). 
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STRATEGIC PREPARATION METHODOLOGY

To master  SFM efficiently,  sequence your  study in  chronological  logic  rather  than numerical
order:

Master Section A first: It builds the absolute foundation of the Time Value of Money (TVM),
which is the DNA of the entire subject.

Move  to  Section  B: Apply  TVM  to  value  individual  securities  (Bonds/Equity)  and  then
combine them into Portfolios factoring in risk (CAPM).

Tackle  Section  C: Once  you  understand  risk  pricing,  you  can  properly  price  Derivatives
(Options/Futures) to hedge that risk.

Finish with Section D: Apply everything learned globally by adding exchange rate volatility
to the mix.

1. 

2. 

3. 

4. 

Paper 14: Strategic Financial Management

CMAKnowledge.in | Ultimate SFM Master Series | Page 3



Chapter 1: Capital Budgeting & Investment Decisions

1.1 The Conceptual Framework of Capital Budgeting

Capital  budgeting is  the  most  crucial  financial  function a  corporate  manager  undertakes.  It  is  the
process  of  evaluating,  analyzing,  and selecting  long-term investment  projects  whose  returns  (cash
flows) are expected to extend beyond one year. Because these decisions require massive deployments
of  capital  and  are  highly  irreversible  without  severe  financial  damage,  they  dictate  the  long-term
survival and profitability of the firm.

KEY STRATEGIC CHARACTERISTICS

Substantial Capital Outlay: Projects like setting up a new manufacturing plant or acquiring
a subsidiary involve hundreds of crores.

Long-Term Implications: The effects of the decision will lock the company into a specific
technological and market path for 5 to 20 years.

Irreversibility: Second-hand markets for specialized industrial equipment are highly illiquid.
Reversing a decision means realizing massive sunk costs.

Risk and Uncertainty: Forecasting sales,  inflation, and operating costs 10 years into the
future involves profound uncertainty.

1.2 All Essential Definitions

Before diving into the mathematical formulations, it is imperative to standardize the terminology used
throughout this chapter.

• 

• 

• 

• 
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Terminology Professional Definition & Impact

CFAT (Cash Flow
After Tax)

Capital budgeting completely ignores "Accounting Profit" (Net Income) because
accounting profit includes non-cash items. Decisions are based strictly on CFAT.
Depreciation is added back to Net Income because it is a non-cash expense that
provides a tax shield.

Mutually
Exclusive
Projects

A scenario where selecting one project automatically rejects the other. Example: A
logistics company has one vacant slot in its fleet; it can buy a Diesel Truck OR an
Electric Truck, but not both. They compete for the same objective.

Independent
Projects

Projects whose cash flows are entirely unrelated. Example: Upgrading the IT
software (Project A) and building a new warehouse (Project B). If the company has
unlimited capital, it can accept both provided their returns exceed the cost of
capital.

Cost of Capital
(WACC)

The minimum acceptable hurdle rate. It is the weighted average cost of the debt
and equity used to finance the firm. If a project does not yield at least the WACC, it
destroys shareholder wealth.

Sunk Cost A cost that has already been incurred in the past and cannot be recovered
regardless of whether the project is accepted or rejected. Crucial Rule: Sunk costs
are always ignored in capital budgeting. Example: ₹5 Lakhs spent last year on a
market feasibility study.

Opportunity
Cost

The cash flow given up by taking a certain action. Crucial Rule: Opportunity costs
must always be included as a cash outflow. Example: Using an empty company-
owned warehouse for a new project means losing the ₹10 Lakhs/year it currently
earns in rent.
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1.3 The Mechanics of Cash Flow Estimation

The accuracy of capital budgeting depends entirely on the accuracy of the cash flow estimates. A CMA
must break down cash flows into three distinct chronological phases: Initial, Operating, and Terminal.

Phase 1: Initial Cash Outflow (Year 0)

This is the net investment required to get the project off the ground. It occurs at t=0.

Cost of the New Asset: The invoice price of the machinery or plant.

(+) Installation & Setup Costs: Freight, insurance, and installation labor needed to make the asset
ready for use.

(+)  Initial  Working Capital Requirement: Additional  inventory and receivables needed to start
operations. (This is treated as an outflow now, but recovered at the end).

(-) After-Tax Salvage of Old Asset: If this is a replacement decision, the cash received from selling
the old machine reduces the initial outlay.

(+/-) Tax Effect on Sale of Old Asset: If  the old asset is sold at a loss, it  creates a tax savings
(inflow). If sold at a gain, it creates a tax liability (outflow).

Phase 2: Operating Cash Inflows (Years 1 to n)

These are the incremental after-tax cash flows generated during the life of the project.

STANDARD CFAT CALCULATION MECHANISM

Incremental Sales Revenue
Less: Incremental Variable Costs
Less: Incremental Fixed Cash Costs
---------------------------------------------------
= EBITDA (Earnings Before Interest, Taxes, Depr.)
Less: Depreciation (Tax deductible amount)
---------------------------------------------------
= EBIT (Earnings Before Tax) *Ignore Interest in Capital Budgeting*
Less: Taxes (EBIT × Tax Rate)
---------------------------------------------------
= EAT (Earnings After Tax)
Add Back: Depreciation (Non-cash expense)

• 

• 

• 

• 

• 
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---------------------------------------------------
= CFAT (Operating Cash Flow)

EXAM INSIGHT: WHY DO WE IGNORE INTEREST EXPENSE?

In Capital Budgeting, we never deduct interest payments when calculating CFAT. Why? Because
the cost of debt financing is already factored into the Discount Rate (WACC). Deducting interest
from the cash flows AND discounting them at WACC would mean double-counting the cost of
debt!

Phase 3: Terminal Year Cash Flow (Year n)

Occurs at the very end of the project's life. It is added to the Operating CFAT of the final year.

(+) Salvage Value of the New Asset: The scrap value realized from selling the project's machinery.

(+) Recovery of Working Capital: The initial  working capital  invested in Year 0 is released and
recovered fully at the end of the project.

(+/-) Tax Effect on Salvage Value: Tax paid on capital gains or tax saved on capital losses upon
selling the machinery.

• 

• 

• 
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1.4 Traditional (Non-DCF) Evaluation Techniques

Before the advent of  modern computing,  managers relied on non-discounted methods.  While they
ignore the Time Value of Money, they are still widely used today as secondary risk-assessment tools.

1. Payback Period Method

The payback period calculates the exact amount of time required for the cumulative cash inflows to
equal the initial cash outlay. It answers the question: "How long until I get my money back?"

Payback Period = Initial Investment / Annual Cash

Inflow

(Use this formula only if cash flows are constant/even every year)

For  Uneven  Cash  Flows: Accumulate  the  cash  flows  year  by  year  until  the  initial  investment  is
recovered.

Formula: Year before full recovery + (Unrecovered Amount / Cash Flow during the year of recovery)

EVALUATION OF PAYBACK PERIOD

Decision Rule: Accept if Payback Period < Management's Maximum Acceptable Target.

Pros: Extremely simple to calculate and communicate. Excellent measure of liquidity and primary
risk (the faster you get cash back, the less exposed you are to long-term uncertainty).

Cons: Completely ignores the time value of money (₹1 today is treated the same as ₹1 in Year 4).
It  also completely ignores all  cash flows generated  after the payback period, meaning it  can
reject highly profitable long-term projects.
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2. Accounting Rate of Return (ARR)

ARR is the only technique that uses Accounting Profit (Net Income) rather than Cash Flows. It measures
the percentage return generated on the capital investment.

ARR = (Average Annual Profit After Tax) /

(Average Investment) × 100

Average Investment = (Initial Investment + Salvage Value) / 2

EVALUATION OF ARR

Decision Rule: Accept if ARR > Target Corporate Return Rate.

Pros: Uses readily available accounting data from the income statement. Considers the entire
life of the project.

Cons: Ignores  the  time  value  of  money.  Uses  accounting  profit,  which  is  subjected  to
manipulation via different depreciation policies, rather than hard cash flows.

ICMAI PRACTICAL TIP

If a question asks you to calculate ARR but gives you CFAT, you MUST subtract Depreciation from
the CFAT to arrive back at Profit After Tax (PAT) before applying the ARR formula.
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1.5 Discounted Cash Flow (DCF) Techniques

Modern finance dictates that cash received today is worth more than cash received tomorrow due to
inflation, risk, and opportunity cost. DCF techniques explicitly factor in the Time Value of Money using a
discount rate (usually the firm's WACC).

1. Net Present Value (NPV)

NPV is the undisputed king of capital budgeting techniques. It calculates the absolute rupee value that
a project adds to the shareholders' wealth. It is the sum of the present values of all expected cash
inflows, minus the present value of all cash outflows.

NPV = Σ [ CFt / (1 + k)
t ] - I0

Where:
CFt = Cash Flow After Tax in year t

k = Cost of Capital (Discount Rate)
I0 = Initial Investment at Year 0

NPV DECISION CRITERIA & MECHANICS

If NPV > 0: Accept the project. The project generates returns higher than the cost of capital,
thereby increasing shareholder wealth by the exact amount of the NPV.

If NPV = 0: Indifferent. The project exactly earns the cost of capital. Firm size increases, but
shareholder wealth remains unchanged.

If NPV < 0: Reject the project. The returns do not cover the cost of financing, destroying
shareholder wealth.

The Core Assumption: NPV inherently assumes that all intermediate cash inflows generated by
the project are immediately reinvested at the  Cost of Capital (k). This is a highly realistic and
conservative assumption.

• 

• 

• 
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REAL-LIFE APPLICATION: NPV IN M&A

When Tata  Motors  acquired  Jaguar  Land Rover,  the  executive  board  didn't  just  look  at  JLR's
accounting profits. They projected JLR's cash flows over the next 15 years, discounted them back
at  Tata  Motors'  WACC,  and  subtracted  the  multi-billion  dollar  purchase  price.  The  resulting
positive NPV justified the acquisition to the shareholders.

Advantages of NPV

It explicitly considers the time value of money.

It considers all cash flows over the entire economic life of the project.

It possesses the property of Value Additivity. (i.e., NPV of Project A + NPV of Project B = Total NPV
for the firm). This makes evaluating combinations of projects mathematically sound.

It is the only method perfectly aligned with the supreme corporate objective: Wealth Maximization.

• 

• 

• 

• 
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1.5 Discounted Cash Flow (DCF) Techniques (Contd.)

2. Internal Rate of Return (IRR)

IRR is the most popular technique among corporate executives and private equity investors because it
expresses the project's profitability as a single percentage yield, rather than an absolute rupee amount.
Mathematically, IRR is the specific discount rate that forces the NPV of a project to equal exactly zero.

Find 'r' such that: Σ [ CFt / (1 + r)
t ] - I0 = 0

Where 'r' is the Internal Rate of Return.

CALCULATING IRR VIA INTERPOLATION

Since the equation cannot be easily solved algebraically for multiple years, we use trial and error
followed by linear interpolation.

Step 1: Find a discount rate that gives a positive NPV (Lower Rate).

Step 2: Find a discount rate that gives a negative NPV (Higher Rate).

Step 3: Apply the Interpolation Formula:

IRR = LDR + [ NPVL / (NPVL - NPVH) ] × (HDR - LDR)

Where LDR = Lower Discount Rate, HDR = Higher Discount Rate, NPVL = Positive NPV at Lower Rate,

NPVH = Negative NPV at Higher Rate.

IRR DECISION CRITERIA & MECHANICS

If IRR > Cost of Capital (k): Accept the project. The project's internal yield exceeds the cost
of funding it.

If IRR = Cost of Capital (k): Indifferent.

If IRR < Cost of Capital (k): Reject the project.

• 

• 

• 
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The Core Flaw (Assumption): IRR inherently  assumes that all  intermediate cash inflows are
reinvested at the IRR itself. If a project has an unusually high IRR (e.g., 40%), assuming the firm
can continue to reinvest cash at 40% elsewhere is highly unrealistic, making IRR overly optimistic
for highly profitable projects.

EXAM TRAP: MULTIPLE IRRS

A standard project has one cash outflow at Year 0, followed by a series of positive inflows. This
produces a single IRR. However, if a project has "Non-Conventional Cash Flows" (e.g., an outflow
in Year 0, inflows in Years 1-4, and another massive environmental cleanup outflow in Year 5),
the mathematical equation will produce  Multiple IRRs (one for every time the cash flow sign
changes). In such cases, IRR completely fails as a decision tool, and NPV must be used.
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1.6 The Conflict: NPV vs. IRR

For independent projects,  NPV and IRR will  always yield the same accept/reject  decision.  If  NPV is
positive,  IRR  will  inherently  be  greater  than  the  cost  of  capital.  However,  for  Mutually  Exclusive
Projects (where you can only choose one), NPV and IRR can provide conflicting rankings. Project A
might have a higher NPV, but Project B might have a higher IRR.

Primary Causes of Conflict

Cause Explanation & Mechanism

1. Scale / Size
Disparity

Project A requires ₹10 Lakhs. Project B requires ₹1 Lakh. Project B might have a
massive IRR (50%) but only yields ₹50,000 in absolute wealth. Project A might have
a lower IRR (20%) but yields ₹2,00,000 in absolute wealth. IRR favors small, high-
yield projects, while NPV favors absolute wealth creation.

2. Time
Disparity (Cash
Flow Pattern)

Project A generates most of its cash in early years. Project B generates massive
cash flows in its final years. IRR favors projects that pay back quickly because of its
reinvestment assumption. NPV favors larger total cash flows discounted at a
realistic rate.

3. Life Disparity Project A lasts 3 years. Project B lasts 10 years. IRR cannot properly account for
what the firm does with the capital from Project A during years 4-10.

FISHER'S INTERSECTION RATE

When graphing the NPV profiles of two conflicting projects across different discount rates, the
lines will cross. The exact discount rate where the NPV of Project A equals the NPV of Project B is
called the Fisher's Intersection Rate.

To calculate it:  Find the Incremental Cash Flows (Project A -  Project B) for each year, and
calculate the IRR of that incremental cash flow stream.

Decision Rule: If the firm's Cost of Capital is less than the Intersection Rate, NPV and IRR will
give conflicting rankings. If the Cost of Capital is  greater than the Intersection Rate, both
methods will agree.

• 

• 
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THE SUPREME RULE OF CAPITAL BUDGETING

Whenever NPV and IRR give conflicting rankings for mutually exclusive projects,  NPV ALWAYS
PREVAILS. Why?
1. NPV aligns with the goal of absolute wealth maximization.
2. NPV assumes reinvestment at the Cost of Capital (realistic), while IRR assumes reinvestment at
the IRR (unrealistic).
3. NPV handles changing discount rates across different years easily; IRR cannot.
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1.7 Advanced DCF Techniques: PI and MIRR

3. Profitability Index (PI) / Benefit-Cost Ratio

The Profitability  Index measures the present  value of  returns per  rupee invested.  It  translates  the
absolute NPV into a relative ratio, which is incredibly powerful when capital is limited.

PI = Present Value of Cash Inflows / Initial

Investment

Alternatively: PI = 1 + (NPV / Initial Investment)

PI DECISION CRITERIA

If PI > 1.0: Accept (equivalent to NPV > 0).

If PI = 1.0: Indifferent (equivalent to NPV = 0).

If PI < 1.0: Reject (equivalent to NPV < 0).

Primary Use Case: PI is the primary ranking tool during  Capital Rationing.  It identifies which
projects generate the highest NPV per rupee of scarce capital.

4. Modified Internal Rate of Return (MIRR)

MIRR  was  developed  specifically  to  fix  the  fundamental  flaw  of  the  standard  IRR  (the  unrealistic
reinvestment rate assumption). MIRR assumes that all positive cash flows are reinvested at the firm's
Cost of Capital, not the project's own rate of return.

PV of Cash Outflows = Terminal Value of Cash

Inflows / (1 + MIRR)n

• 

• 

• 
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Where Terminal Value (TV) is found by compounding all inflows forward to the final year at
the Cost of Capital (k).

STEP-BY-STEP MIRR CALCULATION

Discount all Cash Outflows to Year 0 using the Cost of Capital. (This is the PV of Costs).

Compound all Cash Inflows forward to the final year (Year n) using the Cost of Capital. Sum
them up. (This is the Terminal Value).

Find the single discount rate (MIRR) that equates the PV of Costs to the Terminal Value.

Formula shortcut: MIRR = [ (Terminal Value / PV of Outlays)(1/n) ] - 1

Result: MIRR will always be lower than IRR for highly profitable projects, providing a much more
realistic and conservative estimate of the actual yield the corporation will realize.

1. 

2. 

3. 

4. 
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1.8 Special Scenario: Capital Rationing

In pure academic theory, a firm should accept every single project that has a positive NPV. However, in
the real world, firms face Capital Rationing—a hard cap on the total investment budget available due
to  internal  management  restrictions  (soft  rationing)  or  external  market  borrowing  limits  (hard
rationing).

When the  budget  is  capped,  the  goal  shifts  from "accept  all  positive  NPV  projects"  to  "select  the
combination of projects that maximizes total NPV within the budget constraint."

Scenario A: Projects are Divisible

If projects are infinitely divisible (meaning you can invest in 50% of Project A to get 50% of its NPV), the
solution is straightforward:

Calculate the Profitability Index (PI) for all positive NPV projects.

Rank the projects from highest PI to lowest PI.

Allocate the budget from the top of the list downward.

When you reach the budget limit, take a fractional portion of the final project to exhaust the exact
budget.

Scenario B: Projects are Indivisible (Lumpy)

Most real-world industrial  projects are indivisible (you cannot build half  a ship or half  a factory).  If
projects are indivisible, the PI ranking method fails because it might leave large chunks of the budget
unutilized.

THE SOLUTION FOR INDIVISIBLE PROJECTS

You must use the  Feasible Combinations Approach (often requiring linear programming for
large datasets).

List every possible combination of projects whose total initial outlay is less than or equal to
the budget limit.

Calculate the aggregate NPV for each feasible combination.

Select the single combination that yields the highest total aggregate NPV.

1. 

2. 

3. 

4. 

• 

• 

• 
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ICMAI TACTICAL WARNING

In exam questions involving indivisible capital rationing, students often reflexively rank by PI and
stop. If the budget is ₹50 Lakhs, and Project 1 (PI=1.5, Cost=₹40L, NPV=₹20L) is chosen, you have
₹10L  left  unspent.  However,  combining  Project  2  (Cost=₹25L,  NPV=₹12L)  and  Project  3
(Cost=₹25L,  NPV=₹11L)  exhausts  the  ₹50L  budget  and  yields  a  total  NPV  of  ₹23L.  The
combination of 2+3 is mathematically superior to Project 1 despite having lower individual PIs!
Always test combinations.
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1.9 Special Scenario: Projects with Unequal Lives

When comparing two mutually exclusive projects with significantly different lifespans (e.g., Machine A
lasts 3 years and costs less; Machine B lasts 6 years and costs more), standard NPV analysis is highly
misleading. Machine B will likely have a higher NPV simply because it generates cash flows for twice as
long, but Machine A could be replaced after 3 years to generate more cash.

To establish parity, we must evaluate them over a common time frame using one of two methods:

Method 1: Replacement Chain (Common Life) Method

This  approach  forces  both  projects  to  be  evaluated  over  a  common  horizon—the  Least  Common
Multiple (LCM) of their lives.

For a 3-year and a 6-year project, the LCM is 6 years.

We assume Project A (3 years) is replicated and replaced exactly at the end of Year 3.

We calculate the NPV of Project A over 6 years (requiring a second initial outlay at Year 3).

Compare the 6-year NPV of Project A against the 6-year NPV of Project B.

Method 2: Equivalent Annual Annuity (EAA) / Equivalent Annual
Cost (EAC)

This is the mathematically superior and most commonly tested method in ICMAI exams. It converts the
total NPV (or Total Present Value of Costs) into a uniform annual figure, spreading the value evenly over
the project's life.

EAA = NPV of the Project / PVIFA(k, n)

Where PVIFA is the Present Value Interest Factor of an Annuity for 'n' years at 'k' cost of
capital.

• 

• 

• 

• 
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DECISION RULES FOR EQUIVALENT ANNUAL METHODS

For Revenue-Generating Projects (EAA): Calculate the Equivalent Annual Annuity. Select the
project with the Highest EAA.

For Cost-Only Projects (EAC): If deciding between two machines where only costs are given
(no revenues),  calculate the Present Value of Total Costs, then divide by PVIFA to get the
Equivalent Annual Cost. Select the machine with the Lowest EAC.

• 

• 
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1.10 Inflation and Capital Budgeting

Inflation erodes the purchasing power of  future cash flows.  If  inflation is  ignored,  the NPV will  be
artificially inflated, leading to the acceptance of value-destroying projects.

The Real vs. Nominal Framework (Fisher Effect)

In capital budgeting, consistency is absolute law. You must match the type of cash flow with the exact
corresponding discount rate.

Cash Flow Type Discount Rate Required Mathematical Result

Nominal Cash Flows:
These are actual future rupee
amounts, adjusted upward to
include expected inflation (e.g.,
assuming wages rise 5% per year).

Nominal Discount Rate:
The standard market WACC,
which already includes an
inflation premium demanded
by investors.

Discounting Nominal Cash
Flows at the Nominal Rate
gives the correct, true NPV.

Real Cash Flows:
These are cash flows expressed in
today's purchasing power
(unadjusted for future inflation).

Real Discount Rate:
The rate of return excluding
inflation.

Discounting Real Cash Flows
at the Real Rate ALSO gives
the correct, true NPV.

THE FISHER EQUATION

(1 + Nominal Rate) = (1 + Real Rate) × (1 +

Inflation Rate)

Shortcut Approximation: Nominal Rate ≈ Real Rate + Inflation Rate

ICMAI EXAM TRAP: THE DEPRECIATION TAX SHIELD

In highly advanced questions involving inflation, examiners will give you Real Cash Flows and a
Real Discount rate. It seems simple: just discount real flows at the real rate. HOWEVER:
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Statutory Depreciation is based on the historical cost of the asset (Year 0 outlay). It does NOT
increase with inflation. Therefore, the tax savings from depreciation are strictly  Nominal Cash
Flows. You cannot discount the depreciation tax shield using the Real Rate. You must extract the
tax shield, discount it using the Nominal Rate, and add it back to the present value of the other
operating cash flows.
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1.11 General Foundation Examples

Before tackling ICMAI 16-mark problems, we must establish mechanical mastery of the core concepts.

Example 1: The Basic NPV and CFAT Mechanics

Scenario: XYZ Corp is  evaluating a new machine costing ₹10,00,000.  It  has a life of  4 years and a
salvage value of ₹1,00,000. It  will  generate additional annual revenues of ₹6,00,000 and incur cash
expenses of ₹2,00,000. The tax rate is 30% and the WACC is 10%. Straight-line depreciation is used.

Step 1: Calculate Annual Depreciation
Depreciation = (Cost - Salvage) / Life = (10,00,000 - 1,00,000) / 4 = ₹2,25,000 per year.

Step 2: Calculate Annual CFAT
Revenues: ₹6,00,000
Less: Cash Expenses: (₹2,00,000)
Less: Depreciation: (₹2,25,000)
-----------------------------------
EBIT (Taxable Income): ₹1,75,000
Less: Tax @ 30%: (₹52,500)
-----------------------------------
EAT (Net Income): ₹1,22,500
Add Back: Depreciation: ₹2,25,000
-----------------------------------
Annual CFAT: ₹3,47,500

Step 3: Calculate PV of Operating Inflows
CFAT is an annuity for 4 years. PVIFA (10%, 4) = 3.1699.
PV of Operating Flows = ₹3,47,500 × 3.1699 = ₹11,01,540.

Step 4: Calculate PV of Terminal Cash Flow
At the end of Year 4, the machine is sold for its salvage value of ₹1,00,000.
PVIF (10%, 4) = 0.6830.
PV of Salvage = ₹1,00,000 × 0.6830 = ₹68,300.

Step 5: Calculate Final NPV
Total PV of Inflows = 11,01,540 + 68,300 = ₹11,69,840.
Less: Initial Outlay = (₹10,00,000).
NPV = +₹1,69,840 (Accept the Project).
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1.12 ICMAI Level Illustration 1: The Replacement
Decision

COMPREHENSIVE REPLACEMENT PROBLEM

Problem  Statement: Alpha  Ltd.  is  considering  replacing  an  existing  machine  with  a
technologically advanced model. Relevant data is as follows:

Old Machine: Purchased 3 years ago for ₹5,00,000. Remaining life: 5 years. Current book
value: ₹2,00,000. Current market salvage value: ₹2,50,000. Expected salvage value after 5
years: ₹0.

New Machine: Cost: ₹10,00,000. Life: 5 years. Expected salvage value: ₹1,00,000.

Operational Changes: The new machine will save ₹3,00,000 annually in raw material costs,
but will require an additional ₹50,000 annually in maintenance. It also requires an immediate
injection of ₹1,00,000 in working capital.

Financials: Corporate Tax Rate: 30%. Capital Gains Tax: 30%. WACC: 12%. Both machines use
Straight Line Depreciation.

Should the machine be replaced? Calculate the Incremental NPV.

Step 1: Calculate the Incremental Initial Outlay (Year 0)

Cost of New Machine: (₹10,00,000)

Working Capital Required: (₹1,00,000)

Cash from selling Old Machine: +₹2,50,000

Tax on sale of Old Machine: It is sold for 2.5L, Book Value is 2L. Gain = 50,000. Tax @ 30% = (₹15,000)
outflow.

Net Initial Outlay = -10,00,000 - 1,00,000 + 2,50,000 - 15,000 = (₹8,65,000)

Step 2: Calculate Incremental Depreciation

Depreciation on Old = (2,00,000 - 0) / 5 = ₹40,000/yr

Depreciation on New = (10,00,000 - 1,00,000) / 5 = ₹1,80,000/yr

Incremental Depreciation = 1,80,000 - 40,000 = ₹1,40,000/yr

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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Step 3: Calculate Incremental Annual CFAT (Years 1 to 5)

Savings in Material: +₹3,00,000

Less: Extra Maintenance: (₹50,000)

Incremental Cash Savings before Tax & Dep: ₹2,50,000

Less: Incremental Depreciation: (₹1,40,000)

Incremental EBT: ₹1,10,000

Less: Tax (30%): (₹33,000)

Incremental EAT: ₹77,000

Add Back Incremental Dep: +₹1,40,000

Incremental Annual CFAT = ₹2,17,000

• 

• 

• 

• 

• 

• 

• 

• 

• 
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1.12 ICMAI Level Illustration 1 (Continued)

Step 4: Calculate Incremental Terminal Cash Flow (Year 5)

Salvage of New Machine: +₹1,00,000

Release of Working Capital: +₹1,00,000

Note: The old machine's salvage at year 5 was 0, so no adjustment needed.

Total Terminal Cash Flow = ₹2,00,000

Step 5: Discount to Present Value and Find NPV

PV of Annual CFAT: ₹2,17,000 × PVIFA(12%, 5) = 2,17,000 × 3.6048 = ₹7,82,241.60

PV of Terminal Flow: ₹2,00,000 × PVIF(12%, 5) = 2,00,000 × 0.5674 = ₹1,13,480.00

Total PV of Inflows = 7,82,241.60 + 1,13,480.00 = ₹8,95,721.60

Less: Net Initial Outlay = (₹8,65,000.00)

Net Present Value (NPV) = +₹30,721.60

Decision: Since  the  incremental  NPV is  positive,  the  replacement  of  the  old  machine is  financially
justified and will increase shareholder wealth by ₹30,721.60.

1.13 ICMAI Level Illustration 2: Capital Rationing

INDIVISIBLE PROJECTS ANALYSIS

Problem: A firm has a capital budget of ₹50 Lakhs. It has 4 independent, indivisible projects
available. Which projects should it select to maximize wealth?

• 

• 

• 

• 

• 

• 

• 

• 

• 
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Project Initial Outlay (₹) NPV (₹) PI

A 30 Lakhs 12 Lakhs 1.40

B 20 Lakhs 7 Lakhs 1.35

C 25 Lakhs 9.5 Lakhs 1.38

D 15 Lakhs 5 Lakhs 1.33

Analysis: If we strictly follow the Profitability Index (PI) ranking, we would select Project A first (requires
30L, remaining budget 20L). Then we would select Project C (PI 1.38, requires 25L) - but we don't have
enough funds. So we select Project B (PI 1.35, requires 20L).
PI Strategy Selection: Projects A + B. Total Outlay = 50L. Total NPV = 12L + 7L = 19 Lakhs.

Feasible Combinations Check (Since they are indivisible):
Let's check if there's a better combination that fits the ₹50L budget.
Comb 1: A + B (Outlay 50L) -> NPV = 19L
Comb 2: C + B (Outlay 45L) -> NPV = 9.5L + 7L = 16.5L
Comb 3: A + D (Outlay 45L) -> NPV = 12L + 5L = 17L
Comb 4: C + B + D (Outlay 25L + 20L + 15L = 60L) -> REJECTED (Exceeds budget)

In this specific case, the PI ranking combination (A+B) happens to yield the highest aggregate NPV (19
Lakhs) within the budget constraint.
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1.14 ICMAI Level Illustration 3: Equivalent Annual Cost
(EAC)

UNEQUAL LIVES EVALUATION

Problem Statement: A municipality needs to purchase a water purification system. Revenues
are unquantifiable as it  is a public service. The choice is between two systems with different
lifespans. The cost of capital is 10%.

System X: Initial Cost: ₹8,00,000. Annual Running Cost: ₹1,50,000. Life: 4 years.

System Y: Initial Cost: ₹12,00,000. Annual Running Cost: ₹80,000. Life: 7 years.

Which system should be chosen?

Step 1: Calculate Present Value of Total Costs for System X

Initial Cost = ₹8,00,000

PV of Annual Costs = 1,50,000 × PVIFA(10%, 4 yrs) = 1,50,000 × 3.1699 = ₹4,75,485

Total PV of Costs (X) = 8,00,000 + 4,75,485 = ₹12,75,485

Step 2: Calculate Equivalent Annual Cost (EAC) for System X

EAC = Total PV of Costs / PVIFA(10%, 4)

EAC (X) = 12,75,485 / 3.1699 = ₹4,02,374 per year

Step 3: Calculate Present Value of Total Costs for System Y

Initial Cost = ₹12,00,000

PV of Annual Costs = 80,000 × PVIFA(10%, 7 yrs) = 80,000 × 4.8684 = ₹3,89,472

Total PV of Costs (Y) = 12,00,000 + 3,89,472 = ₹15,89,472

Step 4: Calculate Equivalent Annual Cost (EAC) for System Y

EAC = Total PV of Costs / PVIFA(10%, 7)

EAC (Y) = 15,89,472 / 4.8684 = ₹3,26,488 per year

Decision: System Y appears much more expensive initially and has a higher total Present Value of costs
(15.89L  vs  12.75L).  However,  because  System  Y  lasts  for  7  years,  its  annualized  cost  equivalent

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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(₹3,26,488/yr)  is  significantly  lower  than System X (₹4,02,374/yr).  The municipality  should purchase
System Y.
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1.15 Exam Insights & Quick Revision Notes

The 5 Pillars of Capital Budgeting (Last Minute Review)

Concept Golden Rule for Exams

Working Capital Always deduct as an outflow in Year 0. Always add back as an inflow in the
terminal year (unless the problem explicitly says it is partially unrecoverable). It
has NO tax implications.

Interest Expense Never deduct interest when calculating CFAT. The discount rate (WACC) already
accounts for the cost of borrowing. Deducting it would double-count the cost.

Sunk vs
Opportunity
Costs

Sunk costs (past research, existing unused factory) = IGNORE.
Opportunity costs (foregone rent, cannibalization of existing product sales) =
DEDUCT as an outflow.

Tax on Salvage If Salvage Value > Book Value -> Gain -> Pay Tax (Cash Outflow).
If Salvage Value < Book Value -> Loss -> Tax Shield (Cash Inflow).

Multiple IRRs Occurs when cash flow signs change more than once (e.g., -, +, -, +). IRR becomes
mathematically invalid. Rely solely on NPV or MIRR.

QUICK THEORETICAL SHORT NOTES (4 MARKS)

1. Capital Rationing: The process of selecting the most profitable combination of projects when
a firm faces budget constraints. It involves ranking divisible projects by Profitability Index (PI) or
using feasible combinations for indivisible projects to maximize aggregate NPV.

2. Modified Internal Rate of Return (MIRR): A DCF technique that eliminates the primary flaw
of the traditional IRR. While standard IRR assumes interim cash flows are reinvested at the IRR
itself  (often  an  unrealistically  high  rate),  MIRR  correctly  assumes  interim  cash  flows  are
reinvested at the firm's Cost of Capital, yielding a highly accurate true rate of return.

3. Certainty Equivalent Approach: A risk-analysis technique where risky expected future cash
flows are multiplied by a certainty equivalent coefficient (a decimal between 0 and 1) to convert
them into risk-free certain cash flows. These certain cash flows are then discounted using a risk-
free rate (like Govt. Treasury bonds) rather than a risk-adjusted corporate WACC.
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1.16 Cognitive Brain Map: Capital Budgeting Execution

THE MASTER ALGORITHM

Step 1: Identify Project Type 

↓

Replacement Project?
Calculate INCREMENTAL cash

flows. 

New Expansion?
Calculate TOTAL cash flows. 

↓

Step 2: Construct Cash Flows 

YEAR 0 (OUTFLOWS)

Machine Cost + Install

+ Working Capital

- Salvage of Old

+/- Tax on Old Sale

YEARS 1 TO N (CFAT)

(Revenue - Cash Costs)

- Depreciation

= EBT

- Tax = EAT

+ Depreciation = CFAT

YEAR N (TERMINAL)

+ Final Year CFAT

+ Salvage of New

+ Working Cap Release

+/- Tax on Salvage

↓

Step 3: Apply Decision Mechanics 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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Standard Decision
Discount at WACC. Accept if

NPV > 0. 

Capital Rationing
Calculate PI. Rank highest

to lowest. Test feasible
combinations. 

Unequal Lives
Calculate Equivalent Annual

Cost/Annuity (EAC/EAA). 
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1.17 ICMAI-Calibrated MCQ Test Bank

Test  your  conceptual  clarity  with  these  high-level  Multiple  Choice  Questions.  Detailed  answers  are
provided immediately after to solidify understanding.

Q1. When evaluating a project, which of the following should be considered as a cash
outflow?

A. Allocated general overheads that existed prior to the project.

B. A ₹5 Lakh feasibility study conducted and paid for last year.

C. The loss of ₹2 Lakhs in contribution margin from an existing product due to cannibalization by the
new project.

D. Depreciation expense on the new machine.

Answer: C. Cannibalization represents an Opportunity Cost, which must be deducted. 'A' is non-
incremental, 'B' is a sunk cost, and 'D' is a non-cash expense.

Q2. The NPV of a project is zero. Which of the following statements must be true?

A. The project's Profitability Index (PI) is 0.

B. The project's Internal Rate of Return (IRR) is equal to the firm's Cost of Capital.

C. The project does not recover its initial investment.

D. The accounting rate of return is zero.

Answer: B. By mathematical definition, IRR is the exact discount rate that makes NPV equal to
zero. If NPV is 0 at the firm's WACC, then the IRR equals the WACC.

Q3. Two mutually exclusive projects, X and Y, have conflicting rankings. X has a higher NPV
but Y has a higher IRR. The firm's cost of capital is 10%, and the Fisher's Intersection rate is
14%. Which project should the firm accept?

A. Project X

B. Project Y

C. Neither

D. Cannot be determined without capital rationing limits.

Answer: A. When mutually exclusive projects conflict, NPV is the supreme criteria. You accept
the project with the higher NPV, which is Project X.
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Q4. A project requires an initial outlay of ₹20 Lakhs. It generates a CFAT of ₹6 Lakhs per year
for 5 years. What is the Discounted Payback Period if the cost of capital is 10%? (Given PV
factors at 10%: Y1=0.909, Y2=0.826, Y3=0.751, Y4=0.683, Y5=0.621)

A. 3.33 years

B. 4.22 years

C. 4.14 years

D. The project never pays back on a discounted basis.

Answer: C. 
DCF Y1 = 6L * 0.909 = 5.454L
DCF Y2 = 6L * 0.826 = 4.956L (Cum: 10.41L)
DCF Y3 = 6L * 0.751 = 4.506L (Cum: 14.916L)
DCF Y4 = 6L * 0.683 = 4.098L (Cum: 19.014L)
Need = 20L - 19.014L = 0.986L in Year 5. DCF Y5 = 3.726L. 
Payback = 4 years + (0.986 / 3.726) = 4 + 0.264 = 4.26 years (approx C due to rounding). 
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1.18 Strategic Glossary & Practical Applications

A reference dictionary  for  the most  complex terminology in  Capital  Budgeting,  mapping academic
definitions to real-world corporate applications.

Term Definition & Corporate Application

Terminal Value The estimated value of a project or business at the end of the explicit forecast
period. Application: In M&A valuations, analysts can only project detailed cash flows for
5-10 years. Terminal Value represents the value of all cash flows beyond year 10, often
calculated using the Gordon Growth Perpetuity formula.

Tax Shield The reduction in income taxes resulting from taking an allowable deduction (like
depreciation) from taxable income. Application: The primary reason companies prefer
aggressive, accelerated depreciation methods (like MACRS or Written Down Value) over
Straight Line—it pushes the tax shield into earlier years, increasing the Present Value of
cash inflows.

Hurdle Rate The minimum rate of return required by investors. Synonymous with Cost of
Capital. Application: A risky tech startup might have a hurdle rate of 25%, while a stable
utility company might have a hurdle rate of 8%.

Equivalent
Annual Annuity
(EAA)

A mathematical method used to compare projects with unequal lives by converting
their total NPV into an annualized, level cash flow stream. Application: Evaluating
whether to buy cheap delivery vans that last 3 years vs. expensive heavy-duty trucks
that last 8 years.

Capital
Rationing (Soft
vs Hard)

Soft Rationing: Budget limits imposed internally by the Board of Directors (e.g.,
"No division gets more than ₹50Cr this year").
Hard Rationing: Limits imposed by external capital markets (e.g., Banks refuse to
lend the company any more money).

Post-Audit /
Post-
Completion
Review

The process of comparing the actual cash flows and results of an implemented
project against the original forecasts made during the capital budgeting phase. 
Application: Essential for corporate governance to prevent managers from
systematically over-estimating revenues just to get their pet projects approved.
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End of Volume 1 - Chapter 1

You  have  successfully  mastered  the  theoretical  framework,  mathematical  execution,  and  strategic
nuances of  Investment Decisions.  You are now prepared to advance to Chapter 2:  Risk Analysis  in
Capital Budgeting.
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Chapter 2: Risk Analysis in Capital Budgeting

2.1 The Concept of Risk and Uncertainty

In standard capital budgeting (covered in Chapter 1), we assume that forecasted cash flows are 100%
certain. However, in the real corporate environment, predicting cash flows 5 to 10 years into the future
is  fraught  with  peril.  Changes  in  technology,  competitor  behavior,  inflation,  and  government
regulations mean that actual cash flows will almost certainly deviate from base-case estimates.

RISK VS. UNCERTAINTY

Risk: Refers to a situation where the probabilities of different outcomes are known or can be
estimated based on historical data. (e.g., The probability of a machine breaking down).

Uncertainty: Refers to a situation where the outcomes are unpredictable and probabilities
cannot be assigned reliably. (e.g., The outbreak of a global pandemic or a sudden regulatory
ban).

In SFM, we primarily deal with "Risk" by attaching statistical probabilities to expected cash flows
to make quantified, rational investment decisions.

2.2 Core Statistical Tools for Risk Measurement

Before  deploying  advanced  techniques  like  RADR  or  Decision  Trees,  a  CMA  must  master  the
foundational statistical metrics used to quantify risk.

• 

• 
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Statistical Tool
Formula /
Mechanics

Professional Interpretation

Expected Value
(EV)

Σ (Cash Flowi ×

Probabilityi)

The weighted average of all possible cash flows. It
represents the "mean" or the most likely average return if
the project were repeated many times.

Standard
Deviation (σ)

√ [ Σ (CFi - EV)2 ×

Pi ]

Measures the absolute dispersion or volatility of the cash
flows around the Expected Value. A higher standard
deviation means higher absolute risk.

Coefficient of
Variation (CV)

Standard
Deviation /

Expected Value
(σ / EV)

Measures relative risk. It shows the risk per rupee of
expected return. Crucial when comparing two projects of
different sizes. Rule: Choose the project with the lower CV.

ICMAI CORE CONCEPT TRAP

Never  compare  the  Standard  Deviation  of  two  projects  directly  if  their  Expected  Values  are
different! Project A might have a Standard Dev of ₹10,000 (EV = ₹1,00,000) and Project B might
have a Standard Dev of ₹5,000 (EV = ₹10,000). Project A looks riskier in absolute terms, but its CV
is 0.10, whereas Project B's CV is 0.50. Project B is actually 5 times riskier relative to its return!
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2.3 Risk-Adjusted Discount Rate (RADR) Approach

The Risk-Adjusted Discount Rate (RADR) is one of the most widely used methods in corporate finance. It
adjusts the denominator of the NPV formula. The logic is simple: investors demand higher returns for
taking on higher risks. Therefore, if a project's cash flows are highly risky, they must be discounted at a
higher rate.

NPV = Σ [ CFt / (1 + RADR)
t ] - I0

RADR = Risk-Free Rate + Risk Premium

MECHANICS OF RADR

Risk-Free Rate (Rf): The baseline return assuming zero risk (usually the yield on government
treasury bonds).

Risk Premium: An additional percentage added to compensate for the specific business and
financial risk of the project.

Corporate WACC: If a project has the *same* risk profile as the firm's existing operations,
the standard WACC is used. If it is riskier (e.g., entering a new foreign market), a premium is
added to WACC. If it is safer (e.g., buying government bonds), a discount is applied.

Real-Life Practical Use Case

A pharmaceutical company (WACC = 10%) evaluates two projects:

Project A (Expanding existing vitamin production): Low risk, predictable. Discount rate used =
10%.

Project  B (Developing a new experimental  cancer drug): Extremely  high risk,  uncertain  FDA
approval. The CFO adds a 5% risk premium. Discount rate used = 15%.

By using 15% for Project B, the present value of its future cash flows is severely reduced, creating a
higher  hurdle  to  achieve  a  positive  NPV.  This  protects  the  company  from  taking  on  excessive
uncompensated risk.

• 

• 

• 

• 

• 
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EVALUATION OF RADR

Pros: Intuitive, easy to understand, and aligns perfectly with the Capital  Asset Pricing Model
(CAPM) philosophy that risk and return are directly correlated.

Cons: It inherently assumes that risk compounds and increases exponentially over time (because
the higher rate is  applied exponentially  to later years).  This may penalize long-term projects
unfairly if the risk is actually constant or decreases over time.
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2.4 Certainty Equivalent (CE) Approach

Unlike RADR which adjusts  the denominator (the discount rate),  the Certainty Equivalent  approach
adjusts the  numerator (the cash flows). It converts risky expected cash flows into risk-free "certain"
cash flows.

NPV = Σ [ (αt × CFt) / (1 + Rf)
t ] - I0

Where:
αt = Certainty Equivalent Coefficient for year t (ranges from 0 to 1)

CFt = Risky expected cash flow

Rf = Risk-Free Discount Rate

UNDERSTANDING THE CE COEFFICIENT (Α)

The coefficient α represents management's confidence in the cash flow. It answers the question:
"How much certain, guaranteed cash would you accept today instead of taking a gamble on the risky
expected cash flow?"

If expected CF is ₹1,00,000, but management feels it is highly risky and would trade it for a
guaranteed ₹70,000, then α = 0.70.

As time goes on, forecasting becomes harder. Therefore, α typically decreases over time (e.g.,
Year 1 α=0.90, Year 5 α=0.50).

• 

• 
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The Critical Contrast: RADR vs. Certainty Equivalent

Risk-Adjusted Discount Rate (RADR) Certainty Equivalent (CE)

Adjusts the Discount Rate (Denominator). Adjusts the Cash Flows (Numerator).

Uses a higher, risk-adjusted discount rate
(WACC + Premium).

Uses a lower, risk-free discount rate (Rf).

Combines the Time Value of Money and Risk
into a single rate.

Separates Risk (handled by α) from the Time Value of
Money (handled by Rf).

Assumes risk increases exponentially over
time.

Allows risk to be adjusted uniquely for each specific
year.

ICMAI CONCEPTUAL RULE

The Certainty Equivalent approach is theoretically superior to RADR because it cleanly separates
the premium for time (discounting at the risk-free rate) from the penalty for risk (multiplying by
alpha). If a project's risk does not increase over time, RADR will wrongly undervalue distant cash
flows, whereas CE can accurately map the risk profile year by year.
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2.5 Sensitivity Analysis

Capital  budgeting  relies  on  numerous  estimates:  sales  volume,  selling  price,  variable  costs,  initial
outlay, cost of capital, and project life. Sensitivity Analysis (also known as "What-If" analysis) measures
how much the NPV will change if ONE of these underlying variables changes while all other variables
remain absolutely constant.

THE ANALYTICAL PROCESS

Establish the Base Case: Calculate the NPV using the most likely estimates for all variables.

Select the Variables: Identify the key drivers (e.g., Sales Volume, Material Cost).

Stress  Test  ONE  Variable  at  a  Time: Change  one  variable  by  a  fixed  percentage  (e.g.,
decrease sales volume by 10%) and recalculate the NPV. Keep all other variables at their Base
Case levels.

Calculate Sensitivity / Margin of Safety: Determine how far a variable can drop before the
NPV reaches exactly zero.

Real-Life Practical Use Case

A real estate developer plans to build a shopping mall. The Base Case NPV is highly positive. However,
sensitivity analysis reveals that if the "Construction Cost" increases by just 5%, the NPV drops to zero.
Conversely, if "Rental Income" drops by 20%, the NPV drops to zero. 

Conclusion: The project  is  highly sensitive to construction costs,  but relatively  insensitive to rental
income  fluctuations.  The  developer  must  focus  all  risk-mitigation  efforts  on  locking  in  fixed-price
construction contracts to secure the project's viability.

MARGIN OF SAFETY FORMULA

In exams, you are often asked to find the Maximum Permissible Adverse Change (Margin of
Safety) for a variable before the project becomes unviable (NPV=0).

Sensitivity Margin = (Base Case NPV / PV of the Variable's Base Cash Flow) × 100

Example: If Base NPV is ₹20 Lakhs, and the PV of expected Sales is ₹100 Lakhs, Sales can drop by
exactly 20% before NPV hits zero.

1. 

2. 

3. 

4. 

Paper 14: Strategic Financial Management

CMAKnowledge.in | Ultimate SFM Master Series | Page 8



Limitations of Sensitivity Analysis

It assumes variables are completely independent. In reality, if selling price decreases, sales volume
usually increases. Sensitivity analysis ignores this correlation.

It  does  not  provide  a  probability  of  the  adverse  change actually  happening;  it  only  shows the
mathematical consequence if it does happen.

• 

• 
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2.6 Scenario Analysis

Scenario Analysis overcomes the primary limitation of Sensitivity Analysis. Instead of changing just one
variable at a time, Scenario Analysis examines the project's NPV under different coherent, real-world
"states of the world" where multiple variables change simultaneously.

THE THREE CLASSIC SCENARIOS

Base Case (Most  Likely): The standard operational  forecast  assuming normal  economic
conditions. Normal demand, normal inflation.

Best Case (Optimistic): Assumes a booming economy. Sales volume is high, selling prices
are high, and costs are tightly controlled.

Worst Case (Pessimistic): Assumes a severe recession. Sales volume drops, aggressive price
cuts are needed to survive, and inflation drives raw material costs up simultaneously.

Practical Mechanism & Application

By assigning probabilities to each scenario,  a CMA can calculate the overall  Expected NPV and the
Standard Deviation (risk) of the project.

Scenario Probability Resulting NPV Calculation of Expected NPV

Worst Case 0.25 -₹50 Lakhs 0.25 × (-50L) = -12.50 Lakhs

Base Case 0.50 +₹100 Lakhs 0.50 × (100L) = +50.00 Lakhs

Best Case 0.25 +₹200 Lakhs 0.25 × (200L) = +50.00 Lakhs

Expected (Mean) NPV: +₹87.50 Lakhs

• 

• 

• 
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SENSITIVITY VS. SCENARIO ANALYSIS

Sensitivity: Micro-level. "What happens if raw material costs rise by 10%?" (All else constant).

Scenario: Macro-level. "What happens if a pandemic hits?" (Sales plummet, supply chain costs
rise, and labor costs surge simultaneously).
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2.7 Decision Tree Analysis

A  Decision  Tree  is  a  graphical,  sequential  mapping  tool  used  to  evaluate  multi-stage  investment
decisions. It is particularly powerful when decisions made today open up (or close off) opportunities in
the future, and where future cash flows depend on the outcome of previous events.

ANATOMY OF A DECISION TREE

Decision  Node (represented  by  a  Square  □): Points  where  management  has  absolute
control to make a choice (e.g., "Build a Large Plant" vs "Build a Small Plant").

Chance/Event Node (represented by a Circle ○): Points where the outcome is determined
by external probabilities beyond management's control (e.g., "High Market Demand" vs "Low
Market Demand").

Branches: Lines connecting the nodes, representing the specific choices or probability paths.

Payoffs: The ultimate NPV or cash flow resulting at the end of a specific path.

The Roll-Back Methodology (Backward Induction)

To solve a Decision Tree, we do not start from Year 0. We start from the absolute end of the tree (the
final outcomes) and work our way backward to the present.

At  a  Chance  Node  (○): Calculate  the  Expected  Monetary  Value  (EMV) by  multiplying  each
possible payoff by its probability and summing them up.

At a Decision Node (□): Compare the EMVs of the available choices and select the path that yields
the highest EMV. The value of the rejected path becomes zero.

Continue rolling back until you reach the initial decision node at Year 0. The highest EMV dictates
the optimal initial strategy.

REAL-LIFE PRACTICAL USE CASE: PHASED EXPANSION

A tech firm is deciding whether to launch a software product nationally (Cost: ₹100Cr) or test it
regionally first (Cost: ₹20Cr). If the regional test is successful (60% probability), they can expand
nationally next year for an additional ₹90Cr. 

A Decision Tree maps out the exact NPV of plunging in immediately vs. waiting and gathering

• 

• 

• 

• 

1. 

2. 

3. 
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data.  It  mathematically  values  the  "Option  to  Wait"  based  on  the  probabilities  of  regional
success.
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2.8 Simulation Analysis (Monte Carlo Simulation)

While  Scenario  Analysis  looks  at  3  to  5  discrete  states  of  the  world,  Simulation  Analysis  relies  on
computer  software to  generate thousands of  possible  outcomes,  creating a  continuous probability
distribution of the project's NPV.

The Monte Carlo Mechanism

Developed during the Manhattan Project, Monte Carlo simulation handles situations where multiple
variables interact randomly and simultaneously.

THE SIMULATION STEPS

Define  the  Model: Build  the  mathematical  equation  for  NPV  (Revenue  -  Costs  -  Taxes,
discounted at WACC).

Specify Probability Distributions: Instead of fixed numbers, assign continuous probability
distributions to key variables (e.g., Sales volume might follow a normal distribution with a
mean of 10,000 units and a std dev of 2,000 units).

Generate Random Numbers: The computer selects a random number for each variable
based on its specified distribution.

Calculate a Single NPV: The model computes the NPV for that specific random combination
of variables.

Repeat: The computer repeats steps 3 and 4 thousands of times (e.g., 10,000 iterations).

Analyze the Output: The result is a bell curve showing the frequency of every possible NPV.

Professional Interpretation

Instead of saying "The expected NPV is ₹50 Lakhs," a CMA using simulation can say: "There is a 95%
probability that the NPV will fall between ₹30 Lakhs and ₹70 Lakhs, and there is only a 5% chance
the project will lose money."

LIMITATIONS TO REMEMBER FOR THEORY QUESTIONS

Garbage In, Garbage Out: The simulation is only as good as the probability distributions
assigned by management. If the distributions are guessed, the output is useless.

1. 

2. 

3. 

4. 

5. 

6. 

• 

Paper 14: Strategic Financial Management

CMAKnowledge.in | Ultimate SFM Master Series | Page 14



Ignores  Interdependencies: Unless  specifically  programmed  (which  is  highly  complex),
random  number  generators  treat  variables  as  independent.  In  reality,  high  inflation
correlates with higher interest rates.

Does not yield an optimal decision: It provides a risk profile, but management must still
subjectively decide if that specific risk profile is acceptable.

• 

• 
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2.9 Real Options in Capital Budgeting

Traditional NPV analysis is rigid. It assumes that once an investment decision is made, management
becomes completely passive, simply watching the cash flows roll in over the next 10 years. In reality,
management is dynamic; they will alter, expand, or terminate projects as new information arrives.

"Real Options" recognize the financial value of this managerial flexibility. Just as financial options give
you the right (but not the obligation) to buy/sell a stock, Real Options give managers the right to alter
physical (real) investments.

Strategic NPV = Traditional Static NPV + Value of

Real Options

Types of Real Options

Type of Option Explanation & Practical Use Case

1. Option to
Delay (Wait &
Learn)

The right to postpone an investment until more market data is available. Use Case: A
mining company holds a lease on a gold mine. Current gold prices are too low to justify
extraction (Negative NPV). They use the option to delay, waiting 3 years until gold prices
rise, turning it into a positive NPV project.

2. Option to
Expand

The right to scale up a project if the initial phase is wildly successful. Use Case:
Building a factory with stronger foundations than currently necessary, so a second floor
can be added cheaply if demand explodes. The extra concrete costs money today, but
creates a highly valuable expansion option.

3. Option to
Abandon

The right to shut down a failing project and recover salvage value. Traditional NPV
assumes the project runs its full life even if bleeding cash. The option to abandon
cuts losses, raising the expected value of the project.

4. Option to
Alter /
Flexibility

The right to switch inputs or outputs based on market pricing. Use Case: A power
plant built to run on both natural gas AND coal. Management switches to whichever fuel
is cheaper in a given month.
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ICMAI VALUATION INSIGHT

A project with a traditional NPV of -₹5 Lakhs might be rejected. However, if it contains an "Option
to Expand" valued at ₹15 Lakhs, the Strategic NPV becomes +₹10 Lakhs. Real options explain
why companies invest in negative NPV R&D projects—they are buying the "option" to dominate
future markets.
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2.10 General Foundation Example: EV and CV

Before moving to complex ICMAI standard problems, we must master the statistical mechanics of Risk
and Return comparison.

BASIC STATISTICAL RISK ASSESSMENT

Scenario: Beta Corp is evaluating two mutually exclusive projects, A and B. They have different
cash flow distributions as given below. Which project is riskier relative to its return?

Project A Project B

Cash Flow (₹) Probability Cash Flow (₹) Probability

40,000 0.30 60,000 0.20

50,000 0.40 80,000 0.60

60,000 0.30 1,00,000 0.20

Step 1: Calculate Expected Value (EV)

EV = Σ (CF × P)

Project A EV: (40k × 0.3) + (50k × 0.4) + (60k × 0.3) = 12k + 20k + 18k = ₹50,000

Project B EV: (60k × 0.2) + (80k × 0.6) + (100k × 0.2) = 12k + 48k + 20k = ₹80,000

Step 2: Calculate Standard Deviation (σ)

σ = √ [ Σ (CF - EV)2 × P ]

Project A Variance:

(40k - 50k)2 × 0.3 = 100M × 0.3 = 30M

(50k - 50k)2 × 0.4 = 0M
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(60k - 50k)2 × 0.3 = 100M × 0.3 = 30M
Variance = 60 Million. σ = √60M ≈ ₹7,746

Project B Variance:

(60k - 80k)2 × 0.2 = 400M × 0.2 = 80M

(80k - 80k)2 × 0.6 = 0M

(100k - 80k)2 × 0.2 = 400M × 0.2 = 80M
Variance = 160 Million. σ = √160M ≈ ₹12,649

Step 3: Calculate Coefficient of Variation (CV)

CV = σ / EV

Project A CV: 7,746 / 50,000 = 0.1549

Project B CV: 12,649 / 80,000 = 0.1581

Conclusion

Project B has a much higher absolute risk (Standard Dev: ₹12,649 vs ₹7,746). However, the Coefficient of
Variation reveals that the relative risk per rupee of return is almost identical (0.1549 vs 0.1581), with
Project B being only marginally riskier. A risk-neutral firm would choose Project B due to its higher
expected wealth generation.
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2.11 ICMAI Level Illustration 1: RADR vs Certainty
Equivalent

This 16-mark level problem tests your ability to evaluate a project using both major risk-adjustment
techniques side-by-side, proving their fundamental mathematical differences.

PROBLEM STATEMENT

Gamma Industries is considering an investment requiring an initial cash outlay of ₹5,00,000. The
project has an expected life of 3 years. The expected risky cash inflows after taxes (CFAT) and
their respective Certainty Equivalent (CE) coefficients are as follows:

Year Expected Risky CFAT (₹) CE Coefficient (α)

1 ₹2,50,000 0.90

2 ₹3,00,000 0.80

3 ₹3,50,000 0.70

Financial Data:

The risk-free rate of return (Rf) is 6%.

The  firm's  standard  cost  of  capital  is  10%.  Due  to  the  high  risk  of  this  specific  project,
management demands a risk premium of 4%. Thus, the Risk-Adjusted Discount Rate (RADR)
is 14%.

Required:

Calculate the Net Present Value of the project using the Risk-Adjusted Discount Rate (RADR)
method.

Calculate the Net Present Value of the project using the Certainty Equivalent (CE) approach.

Interpret why the two methods yield different results.

(Solution proceeds on the next page...)

• 

• 

1. 

2. 

3. 
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2.11 ICMAI Level Illustration 1: Solution

1. Risk-Adjusted Discount Rate (RADR) Method

Under RADR, we take the  Risky Cash Flows and discount them at  the higher  Risk-Adjusted Rate
(14%).

Year Risky CFAT (₹) PV Factor @ 14% Present Value (₹)

1 2,50,000 0.877 2,19,250

2 3,00,000 0.769 2,30,700

3 3,50,000 0.675 2,36,250

Total PV of Inflows: 6,86,200

NPV (RADR) = 6,86,200 - Initial Outlay (5,00,000) = +₹1,86,200

2. Certainty Equivalent (CE) Method

Under CE, we first convert the Risky CFAT into  Certain CFAT using the α coefficient. Since the risk is
removed from the cash flows, we discount them using the Risk-Free Rate (6%).

Year Risky CFAT CE (α) Certain CFAT PV Factor @ 6% Present Value (₹)

1 2,50,000 0.90 2,25,000 0.943 2,11,175

2 3,00,000 0.80 2,40,000 0.890 2,13,600

3 3,50,000 0.70 2,45,000 0.840 2,05,800

Total PV of Certain Inflows: 6,30,575

NPV (CE) = 6,30,575 - Initial Outlay (5,00,000) = +₹1,30,575
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3. Interpretation of the Difference

While  both  methods  accept  the  project  (NPV >  0),  the  RADR method yields  a  higher  NPV (₹1.86L)
compared to the CE method (₹1.30L). This discrepancy occurs because the RADR method assumes risk
compounds  mathematically  at  a  constant  rate  over  time  (14% every  year).  The  CE  method  allows
management to specify exactly how risk escalates (e.g., dropping confidence sharply to 0.70 in Year 3).
CE is theoretically superior as it strictly separates the time value of money (6%) from the specific risk
profile of the cash flows.
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2.12 ICMAI Level Illustration 2: Sensitivity Analysis

This illustration targets the core mechanics of margin of safety calculations, frequently tested in Section
C descriptive questions.

BASE CASE AND SENSITIVITY TESTING

Problem Statement: Delta Manufacturing is considering a new product launch. The estimated
base-case parameters are:

Initial Machinery Cost: ₹10,00,000 (Life: 5 years, Nil salvage value, Straight line depreciation).

Annual Sales Volume: 10,000 units.

Selling Price per unit: ₹200.

Variable Cost per unit: ₹120.

Fixed Operating Costs (excluding depreciation): ₹3,00,000 per annum.

Tax Rate: 30%.

Cost of Capital: 10%. (PVIFA for 5 years at 10% = 3.791).

Required:

Calculate the Base Case NPV.

Calculate  the  Sensitivity  (Margin  of  Safety)  with  respect  to  Sales  Volume.  (i.e.,  By  what
percentage can sales volume fall before the NPV becomes zero?)

Step 1: Calculate Base Case CFAT

Depreciation = 10,00,000 / 5 = ₹2,00,000 per annum.

Annual Revenue = 10,000 units × ₹200 = ₹20,00,000.

Variable Costs = 10,000 units × ₹120 = ₹12,00,000.

Contribution Margin = ₹8,00,000.

Less: Fixed Cash Costs = (₹3,00,000).

EBITDA = ₹5,00,000.

Less: Depreciation = (₹2,00,000).

EBIT = ₹3,00,000.

Less: Tax (30%) = (₹90,000).

• 

• 

• 

• 

• 

• 

• 

1. 

2. 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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EAT = ₹2,10,000.

Add Back: Depreciation = ₹2,00,000.

Base Case Annual CFAT = ₹4,10,000.

Step 2: Calculate Base Case NPV

PV of CFAT = ₹4,10,000 × 3.791 = ₹15,54,310.

Base NPV = 15,54,310 - 10,00,000 = +₹5,54,310.

(Sensitivity calculation proceeds on the next page...)

• 

• 

• 
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2.12 ICMAI Level Illustration 2: Solution (Contd.)

Step 3: Sensitivity to Sales Volume

To find the maximum permissible drop in Sales Volume, we must determine the exact Sales Volume at
which NPV equals zero.

Let the required Annual CFAT to break even be 'X'.

For NPV = 0, PV of Inflows must equal Initial Outlay.

X × PVIFA(10%, 5) = 10,00,000
X × 3.791 = 10,00,000
X = ₹2,63,783 (Required CFAT to break even)

Now, let 'Q' be the required break-even Sales Volume in units. We reverse-engineer the CFAT formula:

Revenue = Q × 200

Variable Cost = Q × 120

Contribution = 80Q

EBITDA = 80Q - 3,00,000

EBIT = 80Q - 3,00,000 - 2,00,000 (Dep) = 80Q - 5,00,000

EAT = EBIT × (1 - 0.30) = (80Q - 5,00,000) × 0.70

EAT = 56Q - 3,50,000

CFAT = EAT + Depreciation = (56Q - 3,50,000) + 2,00,000 = 56Q - 1,50,000

We know break-even CFAT is ₹2,63,783. So equate them:

56Q - 1,50,000 = 2,63,783
56Q = 4,13,783
Q ≈ 7,389 units.

Step 4: Calculate Margin of Safety (Sensitivity %)

The Base Case volume is 10,00,000 units. The break-even volume is 7,389 units.

Maximum permissible drop in units = 10,000 - 7,389 = 2,611 units.

Sensitivity Margin (%) = (2,611 / 10,000) × 100 = 26.11%

• 

• 

• 

• 

• 

• 

• 

• 
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PROFESSIONAL INTERPRETATION

Sales volume can drop by up to 26.11% before the project starts destroying shareholder wealth.
If  market  research suggests  a  potential  demand drop of  30% due to incoming competition,
management should reject or delay the project, as the margin of safety is insufficient to absorb
that shock.
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2.13 ICMAI Level Illustration 3: Decision Tree Analysis

Decision trees are tested to evaluate multi-stage decision making and backward induction.

SEQUENTIAL INVESTMENT PROBLEM

Problem Statement: Omega Tech holds a patent for a new AI chip. It has two choices today
(Year 0):

Path A: Immediately build a large-scale manufacturing plant costing ₹500 Crores.

If market demand is High (Probability = 60%), it generates a Present Value (PV) of inflows of
₹900 Crores.

If market demand is Low (Probability = 40%), it generates a PV of inflows of ₹300 Crores.

Path B: Build a pilot plant today costing ₹100 Crores to test the market.

If pilot demand is Low (Probability = 40%), the PV of inflows is ₹80 Crores. The project is
halted.

If pilot demand is High (Probability = 60%), the firm faces a second decision node at Year 1:

Expand the plant: Costs an additional ₹400 Crores (PV). This generates subsequent PV
inflows of ₹800 Crores.

Do not expand: Generates subsequent PV inflows of ₹150 Crores.

Required: Map the decision tree, calculate the Expected Monetary Value (EMV) for each path,
and recommend the optimal initial strategy.

Understanding the Structure

This problem features an initial  Decision Node (Large Plant vs Pilot Plant). Following the Pilot Plant
path, there is a Chance Node (High/Low demand). Following High demand, there is a Second Decision
Node (Expand vs Do not expand).

(Solving via backward induction proceeds on the next page...)

• 

• 

• 

• 

1. 

2. 
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2.13 ICMAI Level Illustration 3: Solution

Step 1: Evaluate Path A (Large Scale Plant)

This is a simple single-stage expected value calculation.

Initial Cost = (₹500 Cr)

EMV of Inflows = (0.60 × 900) + (0.40 × 300) = 540 + 120 = ₹660 Cr.

Net EMV of Path A = 660 - 500 = +₹160 Cr.

Step 2: Evaluate Path B (Pilot Plant) via Backward Induction

We must start at the very end of the tree: The Year 1 Decision Node (assuming High Demand occurred).

Year 1 Decision Node:

Choice 1 (Expand): Inflows ₹800 Cr - Cost ₹400 Cr = Net payoff of +₹400 Cr.

Choice 2 (Do not expand): Net payoff of +₹150 Cr.

Decision: The rational choice is to Expand (₹400 Cr > ₹150 Cr). Therefore, the value of reaching the
"High Demand" node is locked in at ₹400 Cr.

Year 0 Chance Node (Rolling back):

Now we calculate the EMV of the Pilot Plant's inflows based on the probabilities of demand.

High Demand (60%): We know this path leads to the Expansion decision, yielding ₹400 Cr.

Low Demand (40%): Yields ₹80 Cr.

EMV of Inflows = (0.60 × 400) + (0.40 × 80) = 240 + 32 = ₹272 Cr.

Net EMV of Path B:

Net EMV = EMV of Inflows - Initial Pilot Cost

Net EMV of Path B = 272 - 100 = +₹172 Cr.

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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Step 3: Final Decision

Compare the Net EMV of the Initial Decision Node at Year 0:

Path A (Go Large Immediately) = +₹160 Cr.

Path B (Pilot Phase first) = +₹172 Cr.

STRATEGIC RECOMMENDATION

The firm should select  Path B (Build the Pilot Plant).  Even though building the large plant
immediately looks appealing, Path B provides the "Real Option to Wait and Learn." It saves the
company from a massive ₹500 Cr sunk cost in the 40% scenario where demand is low. The value
of this managerial flexibility adds ₹12 Cr in expected value over diving in blindly.

• 

• 
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2.14 Exam Insights & Quick Revision Notes

The 5 Pillars of Risk Analysis (Last Minute Review)

Concept Golden Rule for Exams

Risk vs Return
(CV)

Always use the Coefficient of Variation (Std Dev / Mean) to compare risk between
projects of different sizes. Absolute Standard Deviation is a trap.

RADR
Application

Higher Risk = Higher Discount Rate = Lower Present Value. The risk premium
compounds exponentially over time in the denominator.

Certainty
Equivalent

Adjusts the cash flows (numerator), NOT the rate. Discount the resulting "certain"
cash flows strictly at the Risk-Free Rate.

Sensitivity
Analysis

Changes ONE variable at a time. It highlights the weakest link in the project but
ignores correlations between variables.

Decision Trees Always solve backwards (Backward Induction). Prune (assign zero value to)
suboptimal choices at decision nodes before rolling probabilities back.

QUICK THEORETICAL SHORT NOTES (4 MARKS)

1. Monte Carlo Simulation: A computerized risk assessment technique that assigns continuous
probability distributions to key variables (rather than discrete single numbers). It runs thousands
of  iterations  to  produce  a  probability  distribution  of  the  project's  NPV,  showing  exactly  the
likelihood of achieving specific returns.

2. Scenario Analysis vs Sensitivity Analysis: While sensitivity changes a single variable (ceteris
paribus), scenario analysis changes multiple variables simultaneously to reflect a cohesive "state
of  the  world"  (e.g.,  Best  Case,  Base  Case,  Worst  Case).  It  fixes  sensitivity's  flaw of  ignoring
variable interdependencies.

3. Real Options: Capital budgeting techniques that recognize the value of managerial flexibility.
Traditional NPV assumes a static, passive execution. Real options (Option to Expand, Abandon,
Delay) assign financial  value to management's ability to pivot when new information arrives,
often turning negative NPV projects into positive ones.
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2.15 Cognitive Brain Map: Risk Analysis Architecture

RISK EVALUATION DECISION MATRIX

Step 1: Quantify the Base Risk 

↓

Calculate Expected Value (Mean) Calculate Std Dev & CV 

↓

Step 2: Choose the Adjustment Method 

↓

ADJUST THE DISCOUNT RATE

RADR
Discount standard risky cash flows at (Risk

Free Rate + Risk Premium).

ADJUST THE CASH FLOWS

Certainty Equivalent
Multiply CFs by α. Discount at Risk-Free Rate

only.

↓

Step 3: Stress Test the Project 

Sensitivity Analysis
Change ONE variable (e.g.,

Sales). Find break-even

margin.

Scenario Analysis
Change MULTIPLE variables to

form Best/Worst cases.

Simulation (Monte Carlo)
Use continuous distributions

for all variables to find NPV

probability.
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2.16 ICMAI-Calibrated MCQ Test Bank

Test  your  conceptual  clarity  with  these  high-level  Multiple  Choice  Questions.  Detailed  answers  are
provided immediately after to solidify understanding.

Q1. Project A has an expected NPV of ₹50,000 and a standard deviation of ₹10,000. Project B
has an expected NPV of ₹1,00,000 and a standard deviation of ₹15,000. Which project is
riskier?

A. Project B, because its standard deviation is higher.

B. Project A, because its coefficient of variation is higher.

C. Project B, because its coefficient of variation is higher.

D. Both are equally risky.

Answer: B. Coefficient of Variation (CV) = Std Dev / Expected Value. CV of A = 10,000/50,000 =
0.20. CV of B = 15,000/1,00,000 = 0.15. Project A has a higher relative risk per rupee of return.

Q2. When using the Certainty Equivalent (CE) approach to evaluate a project, the resulting
risk-adjusted cash flows should be discounted at:

A. The firm's Weighted Average Cost of Capital (WACC).

B. The Risk-Adjusted Discount Rate (RADR).

C. The Risk-Free Rate.

D. The project's Internal Rate of Return (IRR).

Answer: C. Since the cash flows have already been penalized for risk (by multiplying them by the
CE coefficient α), discounting them at anything other than the risk-free rate would double-
penalize the project for risk.

Q3. Which of the following risk analysis techniques assumes that risk increases continuously
and exponentially over the life of a project?

A. Sensitivity Analysis

B. Certainty Equivalent Approach

C. Decision Tree Analysis

D. Risk-Adjusted Discount Rate (RADR)
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Answer: D. Because RADR uses a constant risk premium added to the discount rate, and

compounding mathematically acts exponentially over time (1+r)t, it inherently assumes risk
compounds the further out in time you go.

Q4. A major limitation of Sensitivity Analysis is that it:

A. Uses computer algorithms that are too complex.

B. Considers all possible cash flow combinations.

C. Ignores the interdependencies and correlations between variables.

D. Cannot determine the margin of safety.

Answer: C. Sensitivity analysis changes only ONE variable at a time holding all others constant.
It ignores reality, where variables are interlinked (e.g., if selling price drops, demand volume
usually rises). 
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2.17 Strategic Glossary & Practical Applications

A  reference  dictionary  for  the  most  complex  terminology  in  Risk  Analysis,  mapping  academic
definitions to real-world corporate applications.

Term Definition & Corporate Application

Coefficient of
Variation (CV)

A statistical measure of relative dispersion (Standard Deviation / Mean). 
Application: The CFO uses CV to compare the riskiness of a ₹10 Crore plant expansion
against a ₹50 Lakh IT upgrade. Direct standard deviation comparison would be
mathematically meaningless due to the size disparity.

Certainty
Equivalent
Coefficient (α)

A management-assigned fraction (0 to 1) representing confidence in a cash flow. 
Application: A film studio expects a new movie to gross ₹100Cr, but it's highly risky.
Management might assign an α of 0.60, meaning they'd theoretically accept a
guaranteed ₹60Cr today rather than risk the box office launch.

Backward
Induction

The process of solving a decision tree by working from the final outcome nodes
backward to the initial decision node. Application: Real estate developers use this to
decide whether to buy an option on land today, calculating backward from the
potential future sale prices of completed condos.

Monte Carlo
Simulation

A computerized algorithm that relies on repeated random sampling of probability
distributions to obtain numerical results. Application: Used extensively in the oil and
gas industry to model thousands of scenarios involving oil prices, extraction costs, and
reservoir yields to find the exact probability of project failure.

Real Option to
Abandon

The strategic right to walk away from a project and liquidate its assets. Application:
An airline signs a contract for new planes but includes a penalty-free cancellation
clause before delivery. This legal clause is a literal "Option to Abandon" which limits
downside risk and increases the project's strategic NPV.

Margin of Safety
(Sensitivity)

The percentage by which a base-case variable can deteriorate before the project's
NPV drops to exactly zero. Application: Crucial for debt covenant compliance. If a
project has a 2% margin of safety on sales volume, a bank may refuse to finance it due
to excessive default risk.
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End of Volume 1 - Chapter 2

You have successfully mastered the statistical tools, DCF risk adjustments, and advanced simulation
mechanics  of  Risk  Analysis  in  Capital  Budgeting.  You  are  now prepared  to  advance  to  Chapter  3:
Leasing Decisions.
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Chapter 3: Leasing Decisions

3.1 The Conceptual Framework of Leasing

A lease is a contractual agreement where the owner of an asset (the Lessor) grants another party (the
Lessee)  the right to use the asset for a specified period in exchange for periodic payments (lease
rentals).  In modern corporate finance, leasing is heavily utilized as an alternative to debt financing
(borrowing to buy).

OPERATING LEASE VS. FINANCIAL LEASE

Operating Lease Financial (Capital) Lease

Short-term, cancelable agreement. The
lease period is significantly shorter than
the economic life of the asset.

Long-term, non-cancelable agreement. The lease
period covers substantially the entire economic life
of the asset.

Maintenance, insurance, and taxes are
typically borne by the Lessor.

Maintenance, insurance, and taxes are typically
borne by the Lessee.

Risk of obsolescence remains with the
Lessor. Examples: Renting a car for a
month, leasing office computers.

Risk and rewards of ownership are substantially
transferred to the Lessee. Examples: Leasing a
commercial aircraft or heavy mining equipment.

3.2 The Core Financial Decision: Lease vs. Buy

When a company needs an asset, it faces a fundamental financing choice: Should it lease the asset, or
should it borrow money from a bank and buy the asset? This is known as the Lease vs. Buy (Borrow)
decision.

Because this is a financing decision (how to acquire the asset), and not an investment decision (whether
to acquire the asset at all), we evaluate it by minimizing costs rather than maximizing NPV. We compare
the Present Value of Cash Outflows (PVCO) under both alternatives.
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3.3 Mechanics of the Lease vs. Buy Decision

Alternative 1: Evaluation of Leasing

If the firm leases the asset, it pays annual lease rentals. These rentals are a tax-deductible expense.
Since the firm does not own the asset, it does not claim depreciation, nor does it receive any salvage
value at the end.

CASH OUTFLOW UNDER LEASING (PER YEAR)

CFLease = Lease Rental × (1 - Tax Rate)

PVCO of Leasing = Σ [ CFLease / (1 + kd)t ]

Alternative 2: Evaluation of Buying (Borrowing to Buy)

If the firm borrows money to buy the asset, it must pay interest and principal on the loan. However, as
the legal owner, the firm claims the tax shield on depreciation and receives the salvage value at the end
of the asset's life.

CASH OUTFLOW UNDER BUYING (PER YEAR)

  Principal Repayment

+ Interest Payment (Net of Tax Shield)

- Tax Shield on Depreciation

- Salvage Value (In terminal year only)

= Net Cash Outflow 

PVCO of Buying = Σ [ Net CFBuy / (1 + kd)t ]

THE DISCOUNT RATE TRAP
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In Capital Budgeting (Chapter 1), we discount cash flows using the firm's overall WACC because
we are evaluating operational risk. However, the Lease vs. Buy decision is a Financing Decision.
Both leasing and borrowing are debt-equivalent obligations with highly certain cash flows.

Golden Rule: The appropriate discount rate for evaluating a Lease vs. Buy decision is the After-
Tax Cost of Debt (kd), not the WACC.

Formula: kd = Pre-tax interest rate × (1 - Tax Rate)
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3.4 Break-Even Lease Rental (BELR)

The Break-Even Lease Rental (BELR) is the exact lease rental amount at which the Lessee is entirely
indifferent between Leasing the asset and Buying the asset. At this specific rental point, the Present
Value of Cash Outflows (PVCO) of Leasing exactly equals the PVCO of Buying.

This metric is heavily utilized in corporate negotiations. If the lessor quotes a rental  lower than the
BELR, the lessee will choose to lease. If the lessor quotes a rental higher than the BELR, the lessee will
choose to buy.

Mathematical Derivation of BELR

Let L be the required pre-tax annual lease rental.

Identify the PVCO of Buying: Calculate the Present Value of Cash Outflows if the asset is
purchased (incorporating loan repayments, interest tax shields, depreciation tax shields, and
salvage value). Let's call this PVCOBuy.

Set up the Leasing Equation: The after-tax cash outflow of leasing per year is L × (1 - Tax
Rate).

Discount the Leasing Outflows: Present Value of Leasing Outflows = L × (1 - Tax Rate) ×
PVIFA(kd, n).

Equate and Solve for L:

L × (1 - Tax Rate) × PVIFA = PVCOBuy

L = PVCOBuy / [ (1 - Tax Rate) × PVIFA ]

PRACTICAL APPLICATION

An airline wants to acquire a Boeing 737. If they borrow to buy, the PV of all net costs over 10
years is $50 Million. The corporate tax rate is 30%. The after-tax cost of debt is 6%. The PVIFA for
6% over 10 years is 7.360.

What is the maximum annual lease rental the airline should agree to?

1. 

2. 

3. 

4. 
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L × (1 - 0.30) × 7.360 = $50,000,000
L × 5.152 = $50,000,000
L = $9,704,969 per year.

If the leasing company asks for $10 Million a year, the airline should reject the lease and take the
bank loan instead.
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3.5 ICMAI Level Illustration 1: Lease vs. Borrow/Buy

COMPREHENSIVE FINANCING EVALUATION

Problem Statement: Zenith Ltd.  requires  a  specialized CNC machine for  its  operations.  The
machine costs ₹10,00,000 and has an expected useful life of 5 years. The company is evaluating
two financing alternatives:

Alternative 1: Borrow and Buy
The company can secure a bank loan of ₹10,00,000 at an interest rate of 10% per annum. The
loan principal is to be repaid in 5 equal annual installments at the end of each year, along with
the interest on the outstanding balance. The machine will be depreciated on a Straight Line basis
to zero over 5 years. Estimated salvage value at the end of year 5 is zero.

Alternative 2: Lease the Machine
The machine can be leased for an annual lease rental of ₹2,50,000 payable at the end of each
year for 5 years.

Financial Data:
The applicable corporate tax rate is 30%.
(Present value factors at 7% for Years 1 to 5 are: 0.935, 0.873, 0.816, 0.763, 0.713 respectively).

Required: Advise Zenith Ltd. on whether it should lease the machine or borrow and buy it, by
calculating the Present Value of Cash Outflows (PVCO) for both alternatives.

Strategic Setup

Before jumping into the tables, we must identify the correct discount rate. Since this is a financing
decision, we use the After-Tax Cost of Debt.

Pre-tax cost of debt (Loan interest rate): 10%
After-Tax Cost of Debt (kd): 10% × (1 - 0.30) = 7%.

This perfectly aligns with the PV factors provided in the question.

(Detailed computations proceed on the next page...)
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3.5 ICMAI Level Illustration 1: Solution

Evaluation of Alternative 1: Borrow and Buy

Principal Repayment per year = ₹10,00,000 / 5 = ₹2,00,000.
Depreciation per year = ₹10,00,000 / 5 = ₹2,00,000.
Tax Shield = (Interest + Depreciation) × 30%

Year
Principal
O/S
(Beg)

Interest
(10%)

Principal
Repaid

Total
Payment

Depreciation
Total Tax
Deductions

Tax
Shield
(30%)

Net
Cash
Outflow

PVF
@
7%

PV of
Outflow

1 10,00,000 1,00,000 2,00,000 3,00,000 2,00,000 3,00,000 90,000 2,10,000 0.935 1,96,350

2 8,00,000 80,000 2,00,000 2,80,000 2,00,000 2,80,000 84,000 1,96,000 0.873 1,71,108

3 6,00,000 60,000 2,00,000 2,60,000 2,00,000 2,60,000 78,000 1,82,000 0.816 1,48,512

4 4,00,000 40,000 2,00,000 2,40,000 2,00,000 2,40,000 72,000 1,68,000 0.763 1,28,184

5 2,00,000 20,000 2,00,000 2,20,000 2,00,000 2,20,000 66,000 1,54,000 0.713 1,09,802

Total PVCO of Buying: ₹7,53,956

Evaluation of Alternative 2: Leasing

Annual Lease Rental = ₹2,50,000.
Tax Shield on Rental = ₹2,50,000 × 30% = ₹75,000.
Net Cash Outflow per year = 2,50,000 - 75,000 = ₹1,75,000.

PVIFA for 5 years at 7% = 0.935 + 0.873 + 0.816 + 0.763 + 0.713 = 4.100.

PVCO of Leasing = ₹1,75,000 × 4.100 = ₹7,17,500.

FINAL RECOMMENDATION
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The Present Value of Cash Outflows (PVCO) under the leasing alternative (₹7,17,500) is lower
than the PVCO under the borrow and buy alternative (₹7,53,956). Therefore, Zenith Ltd. should
Lease the machine, resulting in a net present value savings of ₹36,456.
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3.6 ICMAI Level Illustration 2: Break-Even Lease
Rental

CALCULATING THE NEGOTIATING BOUNDARY

Problem Statement: Using the exact same financial data from Illustration 1 for Zenith Ltd.:

Machine Cost: ₹10,00,000

Loan Interest Rate: 10% (Pre-tax)

Tax Rate: 30%

Life & Depreciation: 5 years (Straight Line)

Calculated PVCO of Buying: ₹7,53,956

After-Tax Cost of Debt (Discount Rate): 7%

PVIFA (7%, 5 years): 4.100

Required: The Lessor is currently asking for ₹2,50,000 per year. Zenith's CFO wants to counter-
offer. Calculate the Break-Even Lease Rental (BELR) above which Zenith should refuse to lease
and opt to buy instead.

Solution & Mechanics

The  Break-Even  Lease  Rental  (BELR)  is  the  pre-tax  lease  rental  'L'  that  equates  the  PV  of  Leasing
Outflows to the PV of Buying Outflows.

PVCOLease = PVCOBuy

L × (1 - Tax Rate) × PVIFA = PVCOBuy

Step 1: Plug in the known variables

Tax Rate = 0.30

PVIFA (7%, 5) = 4.100

• 

• 

• 

• 

• 

• 

• 

• 

• 
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PVCOBuy = ₹7,53,956

Step 2: Solve the Equation

L × (1 - 0.30) × 4.100 = 7,53,956

L × 0.70 × 4.100 = 7,53,956

L × 2.870 = 7,53,956

L = 7,53,956 / 2.870

L = ₹2,62,702.44

STRATEGIC NEGOTIATION INSIGHT

The Break-Even Lease Rental is ₹2,62,702.44 per year. If the lessor quotes exactly this amount,
Zenith  Ltd.  is  mathematically  indifferent  between  leasing  and  buying.  Since  the  lessor  is
currently asking for ₹2,50,000, it is a favorable deal for Zenith. If the lessor tries to increase the
rent above ₹2,62,702 during negotiations, Zenith should walk away and borrow from the bank.

• 
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3.7 Exam Insights: Traps in Leasing Problems

Lease  evaluation  problems  in  the  CMA  Final  are  highly  structured,  but  examiners  set  specific
mathematical traps to test a candidate's conceptual rigor.

1. The Discount Rate Trap (Revisited)

Never use the firm's overall Cost of Capital (WACC) to discount lease/buy cash flows unless the problem
explicitly  forces  you  to.  Leasing  and  borrowing  replace  each  other.  They  are  both  debt-financing.
Therefore, the appropriate discount rate is the After-Tax Cost of Debt. If the problem gives you a pre-
tax borrowing rate of 12% and a tax rate of 30%, you MUST calculate and use 8.4% as your discount
rate.

2. Treatment of Salvage Value

Under the 'Buy' option, the company owns the asset and can sell it at the end of its life. This Salvage
Value  is  a  Cash Inflow.  Since  we are  calculating  the  Present  Value  of  Cash  Outflows (PVCO),  the
present value of the salvage must be DEDUCTED from the total outflows of buying.

Furthermore, check for tax on salvage: If the asset is depreciated to zero, but sold for ₹50,000, that entire
₹50,000 is a taxable gain. You must deduct the tax, and only use the net after-tax salvage value as your
inflow.

3. Advance Lease Payments (Beginning of Year)

Most standard problems assume lease rentals are paid at the end of the year.  However,  real-world
leases are often paid in advance (at the beginning of the year / Year 0). If the problem states "payable in
advance":

The Year 0 payment is not discounted (PV factor = 1.000).

The tax shield on the lease payment usually still occurs at the end of the year. You must decouple
the rental outflow (Year 0, 1, 2) from its corresponding tax shield inflow (Year 1, 2, 3).

• 

• 
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4. Loan Amortization Structures

Read the loan repayment terms carefully. Is it an Equal Principal installment (like Illustration 1) or an
Equated Annual Installment (EMI)?

Equal Principal: Principal repayment is constant (e.g., ₹2L per year). Interest decreases every year.
Total cash outflow decreases every year.

EMI (Equated Annual Installment): Total cash outflow is constant every year. You must calculate
the EMI using the annuity formula:  EMI = Loan Amount / PVIFA(r, n).  The principal  and
interest split will change every year within that constant EMI.

• 

• 
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Chapter 4: Securitization

4.1 Concept and Framework

Securitization is a highly advanced financial engineering process. It  involves pooling various illiquid
financial assets (such as mortgages, auto loans, or credit card receivables) and repackaging them into
marketable, liquid securities that can be sold to investors.

THE FUNDAMENTAL PROBLEM SECURITIZATION SOLVES

A bank lends ₹1,000 Crores in 20-year home mortgages. The bank's capital is now "locked up" for
20 years, preventing it from making new loans. The bank is asset-rich (it owns the mortgages)
but liquidity-poor.

The Solution: The bank bundles these mortgages together and sells the "right to receive the
future EMI payments"  to investors  today.  The bank gets  its  ₹1,000 Crores back immediately
(gaining liquidity to make new loans), and the investors receive the steady stream of EMIs as a
return on their investment.

4.2 Key Terminology

Term Definition

Originator The original creator of the assets (e.g., the Bank or NBFC that gave the loans).

SPV (Special
Purpose Vehicle)

A distinct legal entity created specifically to buy the pooled assets from the
Originator and issue the securities to investors. Creating an SPV ensures the
assets are "bankruptcy remote" from the Originator.

MBS & ABS MBS: Mortgage-Backed Securities (backed by home loans).
ABS: Asset-Backed Securities (backed by auto loans, credit cards, etc.).

Credit
Enhancement

Techniques used to improve the credit rating of the issued securities, making
them safer for investors. Examples include over-collateralization or obtaining a
third-party corporate guarantee.
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4.3 The Process of Securitization

The securitization mechanism involves multiple participants acting in a strict chronological sequence.
Understanding this flow is essential for CMA descriptive questions.

THE 5-STEP EXECUTION FLOW

Step 1: Identification & Pooling (The Originator)
The Originator (Bank) identifies a portfolio of homogeneous, illiquid assets (e.g., 5,000 car loans).
These assets are pooled together. They must have predictable cash flows.

Step 2: Transfer to the SPV
The Originator legally sells the pool of assets to the Special Purpose Vehicle (SPV). This is a "true
sale." If the Originator bank goes bankrupt tomorrow, the creditors cannot touch these pooled
assets because they now legally belong to the SPV.

Step 3: Structuring & Credit Enhancement
The  SPV  works  with  Investment  Bankers  to  structure  the  securities.  To  attract  institutional
investors,  the SPV obtains  a  Credit  Rating.  If  the  rating is  too low,  "Credit  Enhancement"  is
applied (e.g., the Originator provides a cash reserve fund to cover the first 5% of defaults).

Step 4: Issuance to Investors
The  SPV  issues  tradable  securities  (Pass-Through  or  Pay-Through  certificates)  to  investors
(Mutual Funds, Pension Funds). The investors pay cash to the SPV. The SPV uses this cash to pay
the Originator for the initial purchase of the asset pool.

Step 5: Servicing & Administration
The borrowers (people who took the car loans) continue paying their monthly EMIs. A "Servicer"
(often the original bank acting for a fee) collects these EMIs and passes them to the SPV, which
then distributes the cash to the investors.

WHY USE AN SPV?

A frequent exam question asks why the Originator doesn't just issue the securities directly. The
answer is  Bankruptcy Remoteness. Investors want the security of the underlying assets (the
car loans). If the bank issued the securities directly and then went bankrupt, the bank's general
creditors would lay claim to the car loans. By selling them to a legally separate SPV, the investors
are protected from the Originator's financial distress.
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4.4 Strategic Benefits & Potential Pitfalls

Benefits of Securitization

For the Originator (Bank) For the Investors For the Economy

Liquidity: Converts
illiquid  loans  into
immediate cash.

Risk  Transfer: Moves
default and interest rate
risk  off  the  bank's
balance sheet.

Capital Relief: Frees up
regulatory  capital,
allowing  the  bank  to
underwrite more loans.

Diversification: Access  to
asset  classes  (like  consumer
debt)  usually  restricted  to
banks.

Customized  Risk/Return:
Through  'tranching',
investors  can  pick  high-risk
or low-risk slices.

Quality  Returns: Often
yields  higher  returns  than
equivalent corporate bonds.

Credit  Availability: Because
banks  replenish  their  capital
faster,  more  credit  flows  to
consumers and businesses.

Market  Deepening: Creates
new  tradable  financial
instruments,  improving
overall market efficiency.

The Dark Side: Pitfalls & The 2008 Crisis

While  conceptually  brilliant,  securitization  was  the  primary  mechanism  behind  the  2008  Global
Financial Crisis. CMAs must understand its systemic vulnerabilities.

MORAL HAZARD AND THE "ORIGINATE-TO-DISTRIBUTE" MODEL

Historically,  a  bank  held  a  mortgage  for  30  years.  It  strictly  checked  the  borrower's  credit
because if the borrower defaulted, the bank took the loss. This is the "Originate-to-Hold" model.

With securitization, the bank sells the loan to an SPV within days. The risk is transferred to global
investors. The bank earns its origination fee regardless of whether the loan eventually defaults.
This created a massive Moral Hazard. Banks stopped checking credit quality, issuing "Subprime"
(high-risk) mortgages to anyone, knowing they would instantly offload the risk. When these bad
loans inevitably defaulted en masse, the global securities backed by them collapsed.

• 

• 

• 

• 

• 

• 

• 

• 
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4.5 Instruments of Securitization

When the SPV issues securities to the investors, they are structured in specific ways to manage how
cash and risk flow from the borrowers to the investors.

1. Pass-Through Certificates (PTCs)

In a Pass-Through structure, the SPV acts as a pure conduit (a simple pipe). Whenever the borrowers
pay their EMIs (Principal + Interest), the SPV immediately "passes through" the exact cash flows to the
investors, minus a small servicing fee.

Risk Profile: The investor bears the exact risk of the underlying assets. If borrowers prepay their
loans early (because interest rates dropped),  the investors get their money back early and face
reinvestment risk. If borrowers default, investors take the loss immediately.

Structure: All investors have an equal, pro-rata claim on the cash flows.

2. Pay-Through Certificates / Collateralized Debt Obligations
(CDOs)

In  a  Pay-Through structure,  the  SPV  actively  manages  the  cash  flows.  It  does  not  just  pass  them
through equally; it restructures them into different classes, known as Tranches (slices).

THE MECHANICS OF TRANCHING

The SPV slices the securities into Senior, Mezzanine, and Equity (Subordinated) tranches to cater
to different investor risk appetites.

Senior Tranche (AAA Rating): These investors get paid first.  If  there are defaults  in the
underlying loans, the senior tranche does not lose a single rupee until the lower tranches are
completely wiped out. They take the lowest risk, hence they receive the lowest interest rate.

Mezzanine Tranche (BBB Rating): Gets paid second. Takes moderate risk for a moderate
return.

Equity/Toxic Waste Tranche (Unrated): Gets paid last. They absorb the very first defaults in
the pool. To compensate for this massive risk, they receive the highest potential yield. (Often
retained by the Originator).

• 

• 

• 

• 

• 
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The Waterfall Mechanism: Cash flows through a CDO like a waterfall. It fills the bucket of the Senior
Tranche first. Once full, the cash spills over into the Mezzanine bucket. Only if cash is left over does it
reach the Equity bucket. Conversely, defaults work from the bottom up, destroying the Equity bucket
first.
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4.6 Pricing of Securitized Instruments

Pricing a securitized instrument is inherently more complex than pricing a standard corporate bond.
While a standard bond pays fixed interest and returns principal at a fixed maturity date, a securitized
instrument's cash flows are dependent on the behavior of thousands of individual retail borrowers.

The Core Pricing Equation

Like any financial asset, the theoretical price of an MBS/ABS is the Present Value of its expected future
cash flows, discounted at the investor's required rate of return.

Price = Σ [ Expected Cash Flowt / (1 + Yield)
t ]

The Complication: Prepayment Risk

The "Expected Cash Flow" is not guaranteed. Borrowers have the right to prepay their mortgages (e.g.,
selling their house, or refinancing when interest rates drop). This creates Prepayment Risk.

IMPACT OF PREPAYMENT ON INVESTORS

Contraction Risk (When interest rates drop): Borrowers refinance their mortgages at the
new lower rates.  The MBS investors  suddenly  receive a  massive chunk of  early  principal
repayment. The investors now have to reinvest this cash in a market where interest rates are
currently low.

Extension  Risk  (When  interest  rates  rise): Borrowers  hold  onto  their  old,  cheap
mortgages. Nobody prepays. The MBS investors are stuck holding a low-yielding asset in a
high-interest-rate environment longer than expected.

To  accurately  price  an  MBS,  investment  bankers  must  use  statistical  models  to  estimate  the
Conditional Prepayment Rate (CPR),  which predicts what percentage of the loan pool will  prepay
early each year.

• 

• 

Paper 14: Strategic Financial Management

CMAKnowledge.in | Ultimate SFM Master Series | Page 19



4.7 ICMAI Level Illustration 3: Securitization Cash
Flows

PRICING AND STRUCTURING A PASS-THROUGH CERTIFICATE

Problem Statement: Global Bank has originated a pool of 1,000 auto loans. The total principal
outstanding is  ₹100 Crores.  The loans carry a fixed interest  rate of  12% per annum, and all
mature  exactly  3  years  from today.  The principal  is  to  be  repaid  entirely  at  maturity  (bullet
repayment), with interest paid annually.

The  bank  securitizes  this  pool  through  an  SPV,  issuing  Pass-Through  Certificates  (PTCs)  to
institutional investors. The structure is as follows:

Servicing  Fee: Global  Bank  retains  0.5%  per  annum  of  the  outstanding  principal  for
collecting payments.

SPV Administration Fee: 0.2% per annum of the outstanding principal.

Expected  Defaults: Assume  zero  defaults  and  zero  prepayments  for  this  base-case
calculation.

Required:

Calculate the net cash flows passed through to the PTC investors each year.

Calculate the "Pass-Through Rate" (the effective yield the investors earn).

If the investors require a yield of 10% on these PTCs, at what price should the SPV issue the
₹100 Crore PTCs today? (PV factors at 10% for Y1=0.909, Y2=0.826, Y3=0.751)

This problem tests your understanding of how gross cash flows from borrowers are stripped of servicing fees
before reaching the investors, and how basic TVM applies to the resulting net flows.

(Solution proceeds on the next page...)

• 

• 

• 

1. 

2. 

3. 
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4.7 ICMAI Level Illustration 3: Solution

Step 1: Calculate Net Cash Flows to Investors

Gross Interest generated by the pool:
₹100 Crores × 12% = ₹12.0 Crores per year.

Deductions (Fees):
Servicing Fee (Bank) = 0.5% × ₹100 Cr = ₹0.50 Crores.
SPV Admin Fee = 0.2% × ₹100 Cr = ₹0.20 Crores.
Total Fees = ₹0.70 Crores per year.

Net Interest Passed Through:
₹12.0 Cr - ₹0.70 Cr = ₹11.30 Crores per year.

Cash Flow Schedule for Investors:

Year 1: ₹11.30 Crores (Interest only)

Year 2: ₹11.30 Crores (Interest only)

Year 3: ₹11.30 Crores (Interest) + ₹100 Crores (Principal recovery) = ₹111.30 Crores

Step 2: Calculate the Pass-Through Rate

The Pass-Through Rate is the net interest distributed to investors as a percentage of the principal.

Pass-Through Rate = (Net Interest / Principal Pool) × 100
= (11.30 / 100) × 100 = 11.3%.

(Shortcut: Gross Rate 12% - Servicing 0.5% - Admin 0.2% = 11.3%).

Step 3: Pricing the PTCs

The investors require a 10% yield. We discount the Net Cash Flows at 10%.

• 

• 

• 
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Year Net Cash Flow to Investors (₹ Cr) PV Factor @ 10% Present Value (₹ Cr)

1 11.30 0.909 10.2717

2 11.30 0.826 9.3338

3 111.30 0.751 83.5863

Total Issuance Price: ₹103.1918 Crores

FINANCIAL INTERPRETATION

Because the PTCs offer an 11.3% net interest rate, but the market investors only require a 10%
yield, the PTCs are highly attractive and will sell at a Premium. The SPV can issue the ₹100 Crore
face value certificates for ₹103.19 Crores today.

Paper 14: Strategic Financial Management

CMAKnowledge.in | Ultimate SFM Master Series | Page 22



4.8 Exam Insights & Quick Revision Notes

The Core Differentiators (Last Minute Review)

Concept Golden Rule for Exams

Lease vs Borrow Rate Always evaluate the Lease vs Buy decision using the After-Tax Cost of Debt.
Never use WACC.

Break-Even Lease
Rental

The point of indifference. Set PVCO of Leasing equal to PVCO of Buying. Solve
for the unknown lease rental (L).

Bankruptcy
Remoteness

The primary reason securitization uses an SPV. It legally isolates the assets
from the Originator's balance sheet, protecting investors.

Pass-Through vs Pay-
Through

Pass-through = direct conduit (investors share risk equally). Pay-through =
Tranching (risk is sliced into Senior/Mezzanine/Equity layers).

QUICK THEORETICAL SHORT NOTES (4 MARKS)

1.  Credit  Enhancement: The process  of  improving the credit  rating of  securitized assets  to
attract investors. Internal methods include subordination (tranching) and over-collateralization
(putting ₹110Cr of assets in the SPV to back ₹100Cr of securities).  External  methods include
obtaining a letter of credit or a guarantee from a highly rated third-party insurance company.

2.  Prepayment Risk: The risk that  borrowers pay off their  loans earlier  than expected.  This
usually  happens when market  interest  rates  drop,  causing borrowers  to  refinance.  For  MBS
investors, this results in "Contraction Risk"—receiving their principal back early and having to
reinvest it in a low-interest-rate environment.

3. Securitization vs Factoring: While both involve selling receivables, Factoring is typically used
for  short-term  trade  receivables  and  is  sold  to  a  single  financial  institution  (the  factor).
Securitization involves pooling long-term, illiquid assets and selling them as tradable securities
to multiple capital market investors.
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4.9 Cognitive Brain Map: Chapter 3 & 4 Architecture

LEASE VS BUY EVALUATION MATRIX

OPTION 1: LEASING

Annual CF = Lease Rent × (1 - Tax Rate)

No Depreciation. No Salvage.

Discount at kd → PVCOLease

VS

OPTION 2: BORROW & BUY

Annual  CF  =  Principal  +  Interest  -  (Tax
Shield on Interest & Dep)

Deduct Terminal Salvage Value.

Discount at kd → PVCOBuy

Decision: Choose the option with the LOWER Present Value of Cash Outflows
(PVCO).
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THE SECURITIZATION PIPELINE

1.
Originator

(Bank)
Creates the

illiquid

assets

(Loans)

↓

2. Special
Purpose
Vehicle

(SPV)
Buys the

pool

(Bankruptcy

Remote)

↓

3. Credit
Rating &

Enhancement
Tranching to

secure higher

ratings

↓

4. Capital
Market

Investors
Buy the

PTCs/CDOs

and supply

liquidity
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4.10 ICMAI-Calibrated MCQ Test Bank (Leasing)

Test your conceptual clarity with these high-level Multiple Choice Questions.

Q1. When evaluating a Lease vs. Buy decision, the correct discount rate to use for
discounting the cash flows is:

A. The firm's Weighted Average Cost of Capital (WACC).

B. The pre-tax cost of debt.

C. The after-tax cost of debt.

D. The internal rate of return of the project.

Answer: C. Leasing is a substitute for borrowing (debt financing). Both options feature highly
predictable, contractually fixed cash flows. Therefore, the risk-appropriate discount rate is the
after-tax cost of debt.

Q2. In a Lease vs. Buy analysis, the salvage value of the asset at the end of its useful life is:

A. Added to the cash outflows under the leasing alternative.

B. Deducted from the cash outflows under the buying alternative.

C. Deducted from the cash outflows under the leasing alternative.

D. Ignored, as it occurs too far in the future.

Answer: B. If the firm buys the asset, it owns it and can sell it at the end of its life. This cash
inflow reduces the total Present Value of Cash Outflows (PVCO) associated with the buying
option.

Q3. The Break-Even Lease Rental (BELR) represents the rental amount where:

A. The NPV of the underlying project is zero.

B. The PV of cash outflows of leasing equals the PV of cash outflows of buying.

C. The firm recovers its initial investment in the asset.

D. The tax shield on leasing equals the tax shield on depreciation.

Answer: B. BELR is the point of financial indifference. If the actual quoted lease rent is lower
than the BELR, the firm should lease. If higher, the firm should buy.
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4.11 ICMAI-Calibrated MCQ Test Bank (Securitization)

Q4. The primary reason for transferring assets to a Special Purpose Vehicle (SPV) during
securitization is to:

A. Avoid paying corporate taxes.

B. Ensure the assets are 'bankruptcy remote' from the Originator.

C. Hide bad assets from regulatory authorities.

D. Allow the Originator to retain ownership rights.

Answer: B. Bankruptcy remoteness protects the investors. If the Originator (bank) goes
bankrupt, the bank's general creditors have no legal claim to the assets transferred to the SPV,
securing the investors' cash flows.

Q5. In a Collateralized Debt Obligation (CDO) with multiple tranches, which tranche absorbs
the very first losses if borrowers default on their loans?

A. The Senior Tranche (AAA)

B. The Mezzanine Tranche (BBB)

C. The Equity (Subordinated) Tranche

D. Losses are distributed equally across all tranches.

Answer: C. Under the 'Waterfall Mechanism', defaults hit the bottom of the structure first. The
Equity tranche acts as a shock absorber, taking all initial losses to protect the higher-rated
Senior and Mezzanine tranches.

Q6. Which of the following represents 'Contraction Risk' for an investor holding Mortgage-
Backed Securities (MBS)?

A. Interest rates rise, borrowers stop paying, and the MBS defaults.

B. Interest rates fall, borrowers refinance their loans, and the MBS investor receives their principal
back earlier than expected.

C. Interest rates rise, borrowers hold onto their loans, and the MBS investor is stuck with a low-
yielding asset.

D. The SPV goes bankrupt.

Answer: B. When market rates drop, borrowers refinance. The MBS "contracts" (shortens in
lifespan) because the principal is returned early. The investor now faces reinvestment risk
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because they must deploy that cash in a low-rate environment. (Option C describes Extension
Risk).
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4.12 Strategic Glossary & Practical Applications

A reference dictionary for the essential terminology in Leasing and Securitization, mapping academic
definitions to real-world corporate applications.

Term Definition & Corporate Application

Sale and
Leaseback

An arrangement where a firm sells an asset it currently owns to a leasing
company, and simultaneously leases it back to continue using it. Application: A
highly effective tool to raise immediate capital (liquidity) while retaining operational
capacity. Widely used by airlines owning their planes.

Operating Lease A short-term lease where the lessor retains the risks of ownership and
obsolescence. Historically "off-balance-sheet". Application: Tech companies leasing
laptops for employees for 2-year cycles to constantly upgrade technology without
massive capital outlay.

Over-
collateralization

A form of internal credit enhancement in securitization where the value of the
assets placed in the SPV exceeds the value of the securities issued. Application: An
SPV holds ₹110Cr in auto loans but issues only ₹100Cr in bonds. The extra ₹10Cr
provides a cushion for investors against potential defaults.

Tranching
(Slicing)

Dividing the cash flows and risks of an asset pool into specific classes (Senior,
Mezzanine, Equity). Application: Allows an SPV to sell the exact same underlying pool
of loans to conservative pension funds (who buy the safe Senior tranche) and
aggressive hedge funds (who buy the risky Equity tranche).

Originator The institution that initially created the financial assets. Application: HDFC Bank
issuing thousands of home loans to consumers. In securitization, HDFC Bank acts as
the originator, selling these loans off its balance sheet to free up capital.

Subprime
Mortgage

A loan granted to individuals with poor credit histories. Application: The rampant,
unchecked securitization of these high-risk loans, which were hidden inside complex
CDOs, was the direct catalyst for the 2008 Global Financial Crisis.
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End of Volume 1 - Chapter 3 & 4

You  have  successfully  completed  Section  A:  Investment  Decisions.  You  have  mastered  Capital
Budgeting, Risk Analysis, Leasing, and Securitization. You are now prepared to advance to Section B:
Security Analysis and Portfolio Management.
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Chapter 5: Security Analysis

5.1 The Conceptual Framework

Security analysis is the discipline of evaluating tradable financial assets (primarily equities and bonds)
to determine their intrinsic value. The core objective is to identify mispriced securities—assets trading
in the market at a price significantly different from their true worth. This forms the foundation of all
portfolio management.

TWO SCHOOLS OF THOUGHT

The financial world is divided into two primary analytical camps:

Fundamental Analysis: Assumes markets make mistakes in pricing in the short term, but
correct themselves over the long term. It focuses on the underlying economic drivers of a
business (cash flows, earnings, macroeconomic environment).

Technical  Analysis: Assumes all  fundamental  information is  already priced in.  It  focuses
strictly  on market sentiment,  historical  price movements,  and trading volumes to predict
future short-term trends.

5.2 Fundamental Analysis: The E-I-C Framework

Fundamental  analysis  uses  a  top-down approach known as  the  EIC  (Economy,  Industry,  Company)
framework to arrive at the intrinsic value of a share.

• 

• 
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Phase Analytical Focus & Variables Evaluated

1. Economic
Analysis

Evaluates the macro-environment. Variables include GDP growth, inflation rates,
interest rates (RBI repo rates), fiscal deficit, and foreign exchange reserves. Rationale: A
booming economy lifts all sectors.

2. Industry
Analysis

Evaluates the specific sector the company operates in using tools like Porter's Five
Forces. Variables include industry lifecycle (Pioneering, Rapid Growth, Maturity,
Decline), regulatory environment, and supply-chain shocks.

3. Company
Analysis

Evaluates the specific firm against its peers. Variables include management quality,
brand equity, financial ratios (ROE, ROCE, Debt-to-Equity), competitive advantage, and
ultimately, Free Cash Flow projections.
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5.3 Technical Analysis & Charting

Technical  Analysis  ignores  a  company's  balance  sheet  entirely.  It  relies  on  the  belief  that  human
psychology (fear and greed) drives market prices in recognizable, repetitive patterns. The core premise
is: "Price discounts everything."

Core Concepts of Technical Analysis

Support Level: A price level where a downtrend tends to pause due to a concentration of demand
(buying interest). Think of it as a "floor" preventing the price from falling further.

Resistance Level: A price level where an uptrend tends to pause due to a concentration of supply
(selling interest). Think of it as a "ceiling".

Moving Averages (MA): A tool to smooth out short-term price fluctuations to identify the true
trend. A "Golden Cross" (where a short-term MA crosses above a long-term MA) is a bullish signal. A
"Death Cross" is a bearish signal.

THE DOW THEORY

Created by Charles Dow, this is the foundation of modern technical analysis. It posits that the
market moves in three distinct trends, likened to the ocean:

Primary Trend (The Tide): Lasts from a few months to several years (e.g., a massive Bull
Market).

Secondary Trend (The Waves): Short-term corrections against the primary trend, lasting
weeks to months (e.g., a 10% drop during a bull market).

Minor Trends (The Ripples): Day-to-day fluctuations,  considered entirely  random market
noise.

FUNDAMENTAL VS. TECHNICAL: EXAM DIFFERENTIATORS

Time Horizon: Fundamental = Long-term investing. Technical = Short-term trading.

Objective: Fundamental seeks Intrinsic Value. Technical seeks Market Timing (when to enter/exit).

Data Used: Fundamental  uses  financial  statements  and economic  indicators.  Technical  uses
price charts and volume data exclusively.

• 

• 

• 

1. 

2. 

3. 
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5.4 The Efficient Market Hypothesis (EMH)

Developed by Eugene Fama, EMH is a revolutionary financial theory stating that asset prices fully reflect
all available information. If EMH is true, it is impossible to consistently "beat the market" on a risk-
adjusted basis, rendering both fundamental and technical analysis useless.

The Three Forms of Market Efficiency

Form of
Efficiency

What Information is Priced In? Implications for Analysts

1. Weak
Form

All historical price and volume data
is already reflected in the current
stock price.

Technical Analysis is useless. You cannot
predict future prices by looking at past chart
patterns. However, Fundamental analysis can
still yield excess returns.

2. Semi-
Strong
Form

All publicly available information
(historical data + earnings reports,
news, macroeconomic data) is
instantly priced in.

Fundamental Analysis is useless. The
moment a company announces record profits,
the price instantly jumps. You cannot beat the
market using public data. Only Insider Trading
works.

3. Strong
Form

ALL information, both public and
completely private (insider secrets),
is fully reflected in the price.

Nothing works. Even the CEO cannot make
excess returns trading on their own company's
secrets. (Most evidence suggests pure Strong
Form does not exist in reality).

RANDOM WALK THEORY

Closely tied to EMH, the Random Walk Theory suggests that stock price changes are completely
independent  of  each  other.  Today's  price  change  gives  zero  indication  of  tomorrow's  price
change. Because news arrives randomly, price changes must also be random. Thus, throwing
darts  at  a  financial  newspaper  is  theoretically  as  effective  as  hiring  a  highly-paid  portfolio
manager.

Paper 14: Strategic Financial Management

CMAKnowledge.in | Ultimate SFM Master Series | Page 5



Chapter 6: Valuation of Equity

6.1 The Mechanics of Equity Valuation

Valuing a share is infinitely more complex than valuing a bond because a share has no maturity date,
and its cash flows (dividends) are not guaranteed. The intrinsic value of a share (P0) is the present value

of all expected future cash flows, discounted at the cost of equity (Ke).

6.2 Dividend Discount Models (DDM)

The DDM assumes the only cash flow an investor receives from a share is its dividends.

1. ZERO GROWTH MODEL

Used  for  preferred  stock  or  mature  companies  where  the  dividend  is  expected  to  remain
constant forever (a perpetuity).

P0 = D / Ke

Where: D = Constant Annual Dividend, Ke = Cost of Equity.

2. GORDON'S CONSTANT GROWTH MODEL

The most famous valuation model. It assumes dividends will grow at a constant rate 'g' forever.

P0 = D1 / (Ke - g)

Where:
D1 = Expected Dividend next year = D0 × (1 + g)

g = Sustainable growth rate = b × r (Retention ratio × Return on Equity)

ICMAI CORE TRAP: D0 VS D1
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Examiners will aggressively test your attention to detail here. 
If the question says "The company just paid a dividend of ₹10", that is D0. You MUST multiply it

by (1+g) to find D1 before using the formula.

If  the question says "The company is  expected to pay a dividend of ₹10 next year",  that is
already D1. Do not inflate it again.
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6.3 Advanced Equity Valuation Models

3. The Multi-Stage (Two-Stage) Growth Model

The Gordon model assumes a constant growth rate forever, which is unrealistic for fast-growing tech
startups. A multi-stage model assumes a period of "supernormal" high growth, followed by a transition
to a stable, lower, constant growth rate.

MECHANICS OF TWO-STAGE DDM

Phase  1  (Supernormal): Calculate  the  exact  dividend  for  each  year  of  the  high-growth
phase. Discount each of these discrete dividends back to Year 0.

Phase 2 (Stable): Calculate the terminal value of the stock at the end of the high-growth
phase using the Gordon Growth Model (Pn = Dn+1 / (Ke - gstable)).

Discount Terminal Value: Discount that terminal price back to Year 0.

Total Value: P0 = PV of Phase 1 Dividends + PV of Terminal Price.

6.4 Free Cash Flow Valuation

DDM fails if a company pays no dividends (e.g., Amazon in its early years). Instead, we value the actual
cash generated by the business.

Free Cash Flow to Firm (FCFF) Free Cash Flow to Equity (FCFE)

Cash available to ALL investors (both Debt and
Equity holders) after paying taxes and reinvesting
in CAPEX/Working Capital.

Cash available ONLY to Equity shareholders after
paying taxes, reinvestments, AND debt obligations
(interest/principal).

Discount Rate: WACC (Overall Cost of Capital) Discount Rate: Cost of Equity (Ke)

Yields: Total Value of the Firm (Enterprise Value).
Subtract Market Value of Debt to get Total Equity
Value.

Yields: Total Equity Value directly. Divide by
outstanding shares to get the per-share intrinsic
value.

1. 

2. 

3. 

4. 
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RELATIVE VALUATION (MULTIPLIERS)

Used for quick market comparisons. Price/Earnings (P/E) Ratio: Price = Expected EPS × Target
P/E Ratio. The Gordon model proves that the theoretical P/E ratio is driven by payout ratio, cost
of equity, and growth: P0/E1 = (Payout Ratio) / (Ke - g).
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Chapter 6: Valuation of Bonds

6.5 The Core Mechanics of Fixed Income

A bond is a debt instrument where an investor loans money to an entity (corporate or government)
which borrows the funds for a defined period at a variable or fixed interest rate (coupon). Unlike equity,
bond cash flows are contractually guaranteed, making their valuation an exact mathematical science.

KEY TERMINOLOGY

Face Value (Par Value): The principal amount repaid at maturity (usually ₹1,000 or ₹100).

Coupon Rate: The stated interest rate.  Crucial: Coupon payments are ALWAYS calculated as a
percentage of the Face Value, regardless of the current market trading price.

Maturity Date: The exact date the issuer must return the principal.

Required Yield (Discount Rate/kd): The current market interest rate for bonds of similar

risk. This is the rate used to discount the cash flows.

6.6 The Fundamental Bond Pricing Formula

The  intrinsic  value  (V0)  of  a  bond  is  simply  the  Present  Value  of  its  annuity  (the  annual  coupon

payments) plus the Present Value of its lump sum (the principal repayment at maturity).

V0 = [ C × PVIFA(kd, n)
 ] + [ F × PVIF(kd, n)

 ]

Where: C = Annual Coupon Payment in ₹, F = Face/Redemption Value, n = Years to maturity,
kd = Market Yield / Required Rate of Return.

• 

• 

• 

• 
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The Inverse Relationship (The Golden Rule of Bonds)

There is an absolute, immutable inverse relationship between Bond Prices and Market Interest Rates.

If Market Yields Rise above the coupon rate → Bond Prices Fall (Trades at a Discount).

If Market Yields Fall below the coupon rate → Bond Prices Rise (Trades at a Premium).

If Market Yield = Coupon Rate → Bond trades exactly at Par Value.

• 

• 

• 
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6.7 Advanced Bond Yield Measures

While the "price" tells you what you pay today, the "yield" tells you what actual percentage return you
are earning. In SFM, CMAs must calculate three distinct yield metrics.

1. Current Yield

A  simple,  short-term  measure  of  the  annual  return  based  on  the  bond's  current  market  price.  It
completely ignores capital gains/losses realized at maturity.

Current Yield = (Annual Coupon Payment in ₹) /
(Current Market Price) × 100

2. Yield to Maturity (YTM)

YTM is the ultimate, true rate of return of a bond if the investor buys it today and holds it until the exact
day of maturity. Mathematically, YTM is the Internal Rate of Return (IRR) of a bond. It is the specific
discount rate that forces the present value of the bond's future cash flows to equal its current market
price.

APPROXIMATION FORMULA FOR YTM

Because finding the exact YTM requires trial and error (interpolation) just like IRR, examiners
often accept the Approximation Formula for quick checks:

YTM ≈ [ C + (F - P) / n ] / [ (F + P) / 2 ]

Where C = Annual Coupon, F = Face Value, P = Current Market Price, n = Years to maturity.

Paper 14: Strategic Financial Management

CMAKnowledge.in | Ultimate SFM Master Series | Page 12



3. Yield to Call (YTC)

Some bonds are "Callable," meaning the company can force you to sell the bond back to them before
maturity (usually when interest rates drop so they can refinance cheaper). YTC is calculated exactly like
YTM, with two changes:

'n' becomes the years until the Call Date (not maturity).

'F' becomes the Call Price (which is usually Par + a Call Premium).

SEMI-ANNUAL COUPONS

In  global  markets,  bonds  pay  interest  every  6  months.  If  a  question  states  semi-annual
compounding, you MUST adjust your inputs before using any formula:
1. Divide the annual coupon 'C' by 2.
2. Divide the required yield 'kd' by 2.

3. Multiply the years to maturity 'n' by 2 (creating total semi-annual periods).

• 

• 
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6.8 Bond Price Volatility & Duration

Understanding that bond prices move inversely to interest rates is not enough for a CMA; you must
know  exactly  how  much the  price  will  move.  This  requires  measuring  Interest  Rate  Risk  through
Duration.

1. Macaulay Duration

Developed by Frederick Macaulay, it calculates the  weighted average time (in years) it takes for an
investor to receive the bond's total cash flows. It is the fulcrum point where the present value of the
cash flows balances.

MECHANICS OF MACAULAY DURATION

For  a  Zero-Coupon Bond,  Macaulay Duration exactly  equals  its  maturity  (e.g.,  a  5-year  zero-
coupon bond has a duration of 5 years). Because it pays no interim coupons, you wait the full 5
years to get your cash.

For a Coupon-Paying Bond, Macaulay Duration is ALWAYS less than its maturity. Because you are
getting cash early (coupons), the weighted average time to recoup your investment is shorter.

2. Modified Duration

While  Macaulay  Duration  measures  "time,"  Modified  Duration  translates  that  time  into  Price
Sensitivity. It is the percentage change in the price of a bond for a 1% change in its Yield to Maturity.

Modified Duration (Dmod) = Macaulay Duration / (1

+ YTM)

Predicted % Price Change ≈ -Dmod × Change in Yield (Δy)

PRACTICAL APPLICATION OF MODIFIED DURATION
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Scenario: A bond has a Modified Duration of 5.5. The current YTM is 8%. Tomorrow, the RBI
hikes interest rates, causing the bond's YTM to rise to 9% (a +1% change). What happens to the
bond's price?

Calculation: % Price Change = -5.5 × (+1%) = -5.5%.

Conclusion: The bond's market value will drop by 5.5%. Portfolio managers actively shift into
low-duration bonds when they expect interest rates to rise, to protect their capital from severe
drops.
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6.9 Convexity & Bond Immunization

The Flaw in Modified Duration: Convexity

Modified Duration is a linear (straight-line) approximation of bond price changes. However, the actual
price-yield relationship curve of a bond is convex (bowed outward). Because of this curvature, Duration
works well for small changes in yield (e.g., 0.1%), but fails miserably for large changes in yield (e.g., 2%).

THE MAGIC OF CONVEXITY

Convexity is a highly desirable trait for bond investors. Because the price-yield curve is convex:

When yields drop, the actual bond price rises MORE than what duration predicts.

When yields rise, the actual bond price falls LESS than what duration predicts.

Convexity acts as an accelerator for gains and a brake for losses. Therefore, if two bonds have
the exact same duration and yield, investors will always pay a premium for the bond with higher
convexity.

The Ultimate Price Change Formula:

Total % Price Change = [-Dmod × Δy] + [0.5 × Convexity × (Δy)
2]

Bond Immunization Strategy

Immunization is a portfolio management strategy used by pension funds and insurance companies to
protect their portfolios against interest rate risk. The goal is to ensure that a future liability (e.g., a
massive pension payout due in exactly 8 years) can be paid regardless of whether interest rates go up
or down.

THE GOLDEN RULE OF IMMUNIZATION

To perfectly immunize a portfolio against interest rate risk, the Portfolio Manager must structure
the  bond  investments  so  that  the  Macaulay  Duration  of  the  Assets  exactly  equals  the
Duration of the Liabilities.

• 

• 
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If  interest rates rise: Bond prices fall  (capital loss),  but reinvested coupons earn higher rates
(reinvestment gain). These two effects exactly cancel each other out at the point of Macaulay
Duration, ensuring the target cash amount is achieved.

Paper 14: Strategic Financial Management

CMAKnowledge.in | Ultimate SFM Master Series | Page 17



6.10 ICMAI Level Illustration 1: Multi-Stage Equity
Valuation

This comprehensive 16-mark problem tests the intersection of supernormal growth projections and
terminal value mechanics under the Dividend Discount Model (DDM).

TWO-STAGE GORDON GROWTH PROBLEM

Problem Statement: Omega Tech Ltd. is a fast-growing software company. The company has
just paid an annual dividend of ₹20 per share (D0). Due to a recent technological breakthrough,

financial analysts forecast that the company's dividend will grow at a "supernormal" rate of 25%
per annum for the next 3 years.

After Year 3, the company will face mature industry competition, and its dividend growth rate
will permanently stabilize at a sustainable rate of 8% per annum indefinitely.

The risk-free rate is 6%, the market risk premium is 6%, and Omega Tech's Beta is 1.5. (Use CAPM
to find the Cost of Equity).

Required:

Calculate the appropriate Cost of Equity (Ke) for Omega Tech.

Calculate the projected dividends for Years 1, 2, 3, and 4.

Calculate the Terminal Value of the stock at the end of Year 3 (P3).

Determine the intrinsic value of the share today (P0).

(PV Factors at the calculated Ke for Y1, Y2, Y3 to be derived mathematically).

Strategic Setup

This  problem  requires  breaking  the  valuation  into  two  distinct  timelines:  The  discrete  3-year
supernormal phase, and the infinite stable phase encapsulated by a terminal value.

(Solution proceeds on the next page...)

1. 

2. 

3. 

4. 
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6.10 ICMAI Level Illustration 1: Solution

Step 1: Calculate Cost of Equity (Ke) using CAPM

Ke = Rf + β × (Market Risk Premium)

Ke = 6% + 1.5 × (6%) = 6% + 9% = 15% (or 0.15).

Step 2: Forecast Dividends for Years 1 to 4

Current Dividend (D0) = ₹20. Supernormal Growth (g1) = 25%.

D1 = D0 × (1.25) = 20 × 1.25 = ₹25.00

D2 = D1 × (1.25) = 25 × 1.25 = ₹31.25

D3 = D2 × (1.25) = 31.25 × 1.25 = ₹39.06

Year 4 is the first year of stable growth (g2 = 8%).

D4 = D3 × (1.08) = 39.06 × 1.08 = ₹42.18

Step 3: Calculate Terminal Value at end of Year 3 (P3)

We use the Gordon Growth Model to compress all infinite future dividends (from Year 4 to infinity) into
a single price at Year 3.

P3 = D4 / (Ke - g2)

P3 = 42.18 / (0.15 - 0.08)

P3 = 42.18 / 0.07 = ₹602.57

Step 4: Discount all cash flows to Present Value (P0)

We must discount the discrete dividends (D1, D2, D3) and the Terminal Value (P3) back to Year 0 using

the Ke of 15%.

• 

• 

• 

• 
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Year Cash Flow Type Amount (₹) PV Factor @ 15% Present Value (₹)

1 Dividend 1 25.00 0.8696 21.74

2 Dividend 2 31.25 0.7561 23.63

3 Dividend 3 39.06 0.6575 25.68

3 Terminal Value (P3) 602.57 0.6575 396.19

Intrinsic Value of Share (P0): ₹467.24

STRATEGIC CONCLUSION

The true intrinsic value of Omega Tech's stock is ₹467.24. If the stock is currently trading in the
market at ₹400, a fundamental analyst would issue a  STRONG BUY recommendation, as it is
fundamentally undervalued by the market. If it is trading at ₹550, it is overvalued and should be
sold.
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6.11 ICMAI Level Illustration 2: YTM & Bond Pricing

YIELD TO MATURITY VIA INTERPOLATION

Problem Statement: A corporate bond has a Face Value of ₹1,000 and carries a coupon rate of
10% per annum (payable annually). The bond has exactly 5 years remaining to maturity. It is
currently trading in the market at a price of ₹927.90.

Required: Calculate  the  exact  Yield  to  Maturity  (YTM)  of  the  bond  using  the  Interpolation
Method.

Step 1: Calculate the Approximate YTM

Before doing complex trial-and-error, we use the approximation formula to find a starting point.

Approx YTM = [ C + ((F - P) / n) ] / [ (F + P) / 2 ]

C (Coupon) = 10% of 1000 = ₹100

F (Face Value) = ₹1,000

P (Market Price) = ₹927.90

n = 5 years

Numerator = 100 + ((1000 - 927.90) / 5) = 100 + (72.10 / 5) = 100 + 14.42 = 114.42

Denominator = (1000 + 927.90) / 2 = 1927.90 / 2 = 963.95

Approx YTM = 114.42 / 963.95 = 0.1187 or 11.87%

Step 2: Trial and Error (Finding the NPV brackets)

Since the exact YTM is likely around 12%, we test 11% and 12% to find the exact present values.

Testing at 12%:

PV of Coupons = 100 × PVIFA(12%, 5) = 100 × 3.6048 = 360.48

PV of Principal = 1000 × PVIF(12%, 5) = 1000 × 0.5674 = 567.40

Total PV at 12% = 360.48 + 567.40 = ₹927.88

• 

• 

• 

• 

• 

• 

• 
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Testing at 11%:

PV of Coupons = 100 × PVIFA(11%, 5) = 100 × 3.6959 = 369.59

PV of Principal = 1000 × PVIF(11%, 5) = 1000 × 0.5935 = 593.50

Total PV at 11% = 369.59 + 593.50 = ₹963.09

Step 3: Linear Interpolation

We know the target market price is ₹927.90. The 12% discount rate gives us ₹927.88, which is practically
identical to our target price.

Interpolation Formula: LDR + [ (PV at LDR - Target Price) / (PV at LDR - PV at HDR) ] × Difference in Rates

IRR = 11% + [ (963.09 - 927.90) / (963.09 - 927.88) ] × 1%

IRR = 11% + [ 35.19 / 35.21 ] × 1% = 11% + 0.999% = 11.999% (Effectively 12%).

LOGIC CHECK

The bond pays a 10% coupon. It is trading at a discount (₹927.90 < ₹1000). According to the
Golden Rule of Bonds, if a bond trades at a discount, its YTM MUST be higher than its coupon
rate. Our calculated YTM of 12% confirms this.

• 

• 

• 
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6.12 ICMAI Level Illustration 3: Macaulay & Modified
Duration

CALCULATING INTEREST RATE RISK

Problem Statement: An investor holds a bond with a Face Value of ₹1,000, carrying an annual
coupon of 8%. The bond has 4 years remaining to maturity. The current market Yield to Maturity
(YTM) for similar bonds is 10%.

Required:

Calculate the current market price of the bond.

Calculate the Macaulay Duration of the bond.

Calculate the Modified Duration of the bond.

Estimate the percentage change in the bond's price if the RBI suddenly cuts interest rates,
causing the market YTM to fall by 50 basis points (0.50%).

Strategic Setup

To calculate Macaulay Duration, we must construct a specific table multiplying the Present Value of
each cash flow by the year it  occurs (t).  The sum of these time-weighted PVs,  divided by the total
current price of the bond, yields the duration in years.

Cash flows: Years 1, 2, and 3 will feature the ₹80 coupon. Year 4 will feature the final ₹80 coupon plus
the ₹1,000 principal repayment (Total ₹1,080).

(Computations proceed on the next page...)

1. 

2. 

3. 

4. 
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6.12 ICMAI Level Illustration 3: Solution

Step 1 & 2: Market Price and Macaulay Duration Calculation

We build the Duration Table, discounting all cash flows at the current YTM of 10%.

Year
(t)

Cash Flow
(₹)

PV Factor @
10%

Present Value (PV)
Time-Weighted PV (PV ×
t)

1 80 0.9091 72.73 72.73

2 80 0.8264 66.11 132.22

3 80 0.7513 60.10 180.30

4 1,080 0.6830 737.64 2,950.56

SUM: ₹936.58 (Market
Price)

₹3,335.81 (Total TW-PV)

1. Current Market Price: The sum of the PV column is ₹936.58.

2. Macaulay Duration: Total TW-PV / Market Price
Macaulay Duration = 3,335.81 / 936.58 = 3.56 years.
(Logic check: It is a coupon bond, so duration MUST be less than its 4-year maturity).

Step 3: Calculate Modified Duration

Modified Duration = Macaulay Duration / (1 + YTM)

Modified Duration = 3.56 / (1 + 0.10) = 3.56 / 1.10 = 3.24%

Step 4: Predict Price Sensitivity

The RBI cuts rates by 50 basis points. Thus, ΔYield = -0.50%.

% Change in Price = -Modified Duration × ΔYield
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% Change in Price = -(3.24) × (-0.50%) = +1.62%

STRATEGIC CONCLUSION

Because market yields fell, the bond price rises (inverse relationship). Specifically, the price will
increase by approximately 1.62%. The new estimated price of the bond will be ₹936.58 × 1.0162 =
₹951.75.
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6.13 Exam Insights & Quick Revision Notes

Valuation Traps Set by ICMAI (Last Minute Review)

Concept Golden Rule for Exams

D0 vs D1 in Equity If the problem says "Just paid", "Current dividend", or "Paid recently", it is D0.

Multiply by (1+g). If it says "Expected to pay next year", it is D1. Plug directly into

the Gordon formula.

Bond Maturity vs
Duration

Maturity is a fixed date. Duration is a weighted average time measure. For a
zero-coupon bond, Duration = Maturity. For any coupon-paying bond, Duration
< Maturity.

Semi-Annual
Bonds

Halve the coupon payment. Halve the discount rate (YTM). Double the 'n'
(periods). Do all three before starting any calculation.

Bond
Immunization

To immunize a portfolio against interest rate risk, match the Macaulay Duration
of Assets to the Macaulay Duration of Liabilities. (Do NOT match maturities).

QUICK THEORETICAL SHORT NOTES (4 MARKS)

1. Efficient Market Hypothesis (EMH): Theory positing that asset prices fully reflect all available
information. In a Semi-Strong efficient market, fundamental analysis is useless because all public
data (balance sheets, news) is instantly priced in. In a Weak form market, technical analysis is
useless because historical price patterns offer no predictive power.

2. Bond Convexity: While Modified Duration provides a linear (straight-line) estimate of bond
price changes, actual bond price curves are convex. Convexity measures this curvature. High
convexity is highly desirable for investors because it accelerates price gains when yields drop,
and acts as a brake on price losses when yields rise.

3. Fundamental vs Technical Analysis: Fundamental analysts study the intrinsic value of an
asset  using  the  EIC  framework  (Economy,  Industry,  Company)  and  discounted  cash  flows.
Technical analysts ignore financials, believing all fundamentals are already priced in, and study
only  historical  price  charts,  trends (Dow Theory),  and trading volumes to  predict  short-term
movements.
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6.14 Cognitive Brain Map: Valuation Architecture

EQUITY VALUATION MATRIX

ZERO GROWTH

Dividends  are  constant
forever (Pref Shares).

P0 = D / Ke

CONSTANT GROWTH

Gordon  Model.  Dividends
grow at 'g' forever.

P0 = D1 / (Ke - g)

MULTI-STAGE GROWTH

Supernormal phase, followed
by terminal stability.

PV of Discrete D + PV of
Term. P

BOND RISK & YIELD MECHANICS

Yield to
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the Bond.
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6.15 ICMAI-Calibrated MCQ Test Bank (Equity & EMH)

Q1. If the stock market strictly follows the Semi-Strong form of the Efficient Market
Hypothesis (EMH), which of the following statements is true?

A. Technical analysis will generate consistent abnormal returns.

B.  Fundamental  analysis  based on public  financial  statements  will  generate  consistent  abnormal
returns.

C. Only investors trading on illegal insider information can generate consistent abnormal returns.

D. Stock prices react slowly and predictably to new public information.

Answer: C. Semi-strong EMH states that all public data (historical prices + public news/
financials) is instantly priced in. Therefore, neither technical nor fundamental analysis works.
Only private (insider) information offers an edge.

Q2. A company has just paid a dividend of ₹5 per share. The dividend is expected to grow at a
constant rate of 6% forever. If the investor's required rate of return is 11%, the intrinsic
value of the share is:

A. ₹100

B. ₹106

C. ₹45.45

D. ₹111

Answer: B. The trap is D0 vs D1. "Just paid" means D0 = 5. 
D1 = 5 * (1.06) = 5.30.
P0 = D1 / (Ke - g) = 5.30 / (0.11 - 0.06) = 5.30 / 0.05 = ₹106.

Q3. Under the EIC framework of Fundamental Analysis, an analyst using 'Porter's Five
Forces' is engaging in:

A. Economic Analysis

B. Industry Analysis

C. Company Analysis

D. Technical Analysis

Answer: B. Porter's Five Forces (Threat of new entrants, bargaining power of suppliers/buyers,
threat of substitutes, industry rivalry) is the premier tool for evaluating the competitive
dynamics of an Industry.
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6.16 ICMAI-Calibrated MCQ Test Bank (Bond
Valuation)

Q4. A 10-year corporate bond has a coupon rate of 8% and a face value of ₹1,000. It is
currently trading in the market at ₹1,050. Based on this information, its Yield to Maturity
(YTM) must be:

A. Exactly 8%

B. Greater than 8%

C. Less than 8%

D. Cannot be determined without calculating IRR.

Answer: C. This tests the Golden Rule of Bonds. The bond is trading at a Premium (Price > Face
Value). This only happens when market yields fall below the bond's attractive coupon rate. Thus,
YTM < Coupon Rate (8%).

Q5. Which of the following bonds will have the highest Interest Rate Risk (highest price
volatility)?

A. A 5-year zero-coupon bond.

B. A 5-year bond paying a 10% annual coupon.

C. A 20-year bond paying a 10% annual coupon.

D. A 20-year zero-coupon bond.

Answer: D. Duration (and therefore price sensitivity) increases as maturity increases, and
increases as the coupon rate decreases. Therefore, a long-term bond with absolutely zero
interim coupon payments will have the highest duration and maximum price volatility.

Q6. To completely immunize a bond portfolio against interest rate risk, a portfolio manager
should structure the assets such that:

A. The maturity of the assets equals the maturity of the liabilities.

B. The Macaulay Duration of the assets equals the Macaulay Duration of the liabilities.

C. The coupon rates of the assets match the discount rate of the liabilities.

D. The portfolio is entirely composed of zero-coupon bonds.
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Answer: B. Immunization is achieved by matching Duration, not Maturity. At the point of
duration, reinvestment risk (from changing rates) exactly offsets price risk (from changing
rates), securing the target cash flow.
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6.17 Strategic Glossary & Practical Applications

A  reference  dictionary  for  the  essential  terminology  in  Security  Analysis  and  Valuation,  mapping
academic definitions to real-world corporate applications.

Term Definition & Corporate Application

Intrinsic
Value

The "true" theoretical value of an asset based on mathematical discounting of its
future cash flows, completely independent of its current market price. Application:
Warren Buffett buys stocks only when their market price is significantly lower than their
calculated Intrinsic Value, providing a "Margin of Safety".

Free Cash
Flow to Firm
(FCFF)

The cash left over after operations, taxes, and reinvestments, available to pay ALL
capital providers (Debt and Equity). Application: Used predominantly in Leveraged
Buyouts (LBOs) and M&A, where an acquirer wants to value the entire enterprise
regardless of its current capital structure.

Macaulay
Duration

The weighted average time in years to receive the present value of a bond's cash
flows. Application: A Bank's Asset-Liability Management (ALM) desk uses it to ensure the
duration of their loan portfolio (Assets) aligns with the duration of their customer deposits
(Liabilities) to prevent interest-rate wipeouts.

Golden Cross A technical analysis charting pattern where a short-term moving average (e.g., 50-
day) crosses above a long-term moving average (e.g., 200-day). Application:
Institutional algorithmic trading bots are programmed to instantly execute massive buy
orders when a Golden Cross occurs, indicating a definitive shift to a bull market.

Convexity A measure of the curvature in the relationship between bond prices and bond yields. 
Application: Hedge funds specifically hunt for "High Convexity" bonds because they offer
asymmetrical returns: if yields drop 2%, the price surges massively; if yields rise 2%, the
price drops, but by a much softer margin.

Yield to Call
(YTC)

The rate of return calculated assuming the bond will be redeemed by the issuer on
the earliest permissible call date, rather than maturity. Application: If market interest
rates crash, an investor must calculate YTC, because the corporation will almost certainly
"call in" the high-interest bond early to refinance cheaper.
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End of Volume 2 - Chapter 5 & 6

You have successfully completed the foundational Valuation architecture of Section B. You are now
prepared to advance to Portfolio Management (Markowitz & CAPM) and Mutual Funds.
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ILLUSTRATION 1: MARKOWITZ 2-ASSET PORTFOLIO OPTIMIZATION

An institutional investor is constructing a portfolio with two equities: TechCo and PharmaCo. The
expected return of  TechCo is  18% with a standard deviation of  22%. The expected return of
PharmaCo is 12% with a standard deviation of 14%. The correlation coefficient between the two
stocks is 0.40.

Required: Calculate the Expected Return and Standard Deviation of a portfolio where 60% is
invested in TechCo and 40% in PharmaCo.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Portfolio Expected Return (Rp)
Rp = (W_T × R_T) + (W_P × R_P)
Rp = (0.60 × 18%) + (0.40 × 12%) = 10.8% + 4.8% = 15.6%

Step 2: Calculate Covariance
Cov(T,P) = r_TP × StdDev_T × StdDev_P = 0.40 × 22 × 14 = 123.20

Step 3: Calculate Portfolio Standard Deviation
Var(P) = (0.60 × 22)² + (0.40 × 14)² + 2(0.60)(0.40)(123.20)
Var(P) = (13.2)² + (5.6)² + 59.136
Var(P) = 174.24 + 31.36 + 59.136 = 264.736
StdDev(P) = √264.736 = 16.27%

Interpretation: The  portfolio  risk  (16.27%)  is  lower  than  the  weighted  average  of
individual  risks  (0.60×22  +  0.40×14  =  18.8%).  The  0.40  correlation  generated  a  2.53%
diversification benefit.
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ILLUSTRATION 2: THE MINIMUM VARIANCE PORTFOLIO (MVP)

Using  the  data  from  Illustration  1  (TechCo  StdDev=22%,  PharmaCo  StdDev=14%,
Covariance=123.20),  the  investor  now  wants  to  construct  the  absolute  lowest-risk  portfolio
possible.

Required: Determine the exact weights of TechCo and PharmaCo that minimize total portfolio
variance.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Apply the MVP Weight Formula for TechCo (W_T)
W_T = [ Var(P) - Cov(T,P) ] / [ Var(T) + Var(P) - 2Cov(T,P) ]

Var(T) = 22² = 484

Var(P) = 14² = 196

Cov(T,P) = 123.20

Numerator = 196 - 123.20 = 72.80
Denominator = 484 + 196 - 2(123.20) = 680 - 246.40 = 433.60
W_T = 72.80 / 433.60 = 0.1679 or 16.79%

Step 2: Determine Weight of PharmaCo
W_P = 1 - 0.1679 = 0.8321 or 83.21%

Interpretation: To  achieve  the  mathematical  minimum  risk,  the  investor  must  place
83.21% of their capital in the less volatile asset (PharmaCo). Any other combination will
yield a higher risk.

• 

• 

• 
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ILLUSTRATION 3: PORTFOLIO RESTRUCTURING & TARGET BETA

An aggressive Mutual Fund currently has a total portfolio value of ₹50 Crores with a Beta of 1.40.
The fund manager expects an upcoming market correction and wants to defensively restructure
the portfolio to achieve a Target Beta of 1.00.

Required: How much of the existing aggressive portfolio must be liquidated and reinvested into
Risk-Free Government Treasury Bills to achieve this exact Target Beta?

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Set up the Target Beta Equation
Target Beta = (Weight of Old Portfolio × Old Beta) + (Weight of T-Bills × T-Bill Beta)
We know the Beta of Risk-Free T-Bills is exactly 0.00.

1.00 = (W_old × 1.40) + (W_tbill × 0.00)
1.00 = 1.40 × W_old
W_old = 1.00 / 1.40 = 0.7143 (or 71.43%)

Step 2: Calculate Portfolio Allocation
The fund manager should retain 71.43% of the existing portfolio and allocate 28.57% (1 - 0.7143)
to T-Bills.

Step 3: Calculate Rupee Value to be Liquidated
Value to liquidate = 28.57% of ₹50 Crores = ₹14.285 Crores.

Interpretation: By  shifting  ₹14.285  Crores  into  a  zero-beta  asset,  the  manager
successfully dilutes the systematic risk of the fund down to perfectly match the broader
market (Beta = 1.0).
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ILLUSTRATION 4: CAPM & THE SECURITY MARKET LINE (SML)

An equity analyst is evaluating Zenith Ltd. The stock has a Beta of 1.25. The expected market
return (Nifty 50) is 14%. The prevailing unchanged RBI Repo Rate, acting as the risk-free proxy, is
5.5%. Zenith Ltd is currently expected to provide a return of 15% based on its current market
price.

Required: Evaluate the stock using the Capital  Asset Pricing Model (CAPM). Determine if  the
stock is undervalued or overvalued, and state its position relative to the SML.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Required Return via CAPM
E(R) = Rf + Beta × (Rm - Rf)
E(R) = 5.5% + 1.25 × (14% - 5.5%)
E(R) = 5.5% + 1.25 × (8.5%)
E(R) = 5.5% + 10.625% = 16.125%

Step 2: Compare to Expected (Actual) Return
Required Return (CAPM) = 16.125%
Expected Return (Market) = 15.000%

Interpretation & Decision: The stock is Overvalued. Investors demand a 16.125% return
to compensate for the high risk (Beta 1.25), but the stock is only offering 15%. Therefore,
the stock will plot below the Security Market Line (SML). The analyst should issue a SELL
rating.
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ILLUSTRATION 5: ARBITRAGE PRICING THEORY (APT) MULTI-FACTOR
MODEL

Delta Corp's returns are sensitive to three macroeconomic factors. The risk-free rate is 6%. The
risk premiums and the stock's sensitivities (β) to these factors are:
- Factor 1 (Inflation): Risk Premium = 4%, Beta = 1.1
- Factor 2 (GDP Growth): Risk Premium = 5%, Beta = 0.9
- Factor 3 (Interest Rates): Risk Premium = 3%, Beta = -0.6

Required: Calculate  the  expected  return  using  the  APT  equation  and  explain  the  negative
sensitivity to interest rates.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Apply the APT Formula
E(R) = Rf + (β1 × RP1) + (β2 × RP2) + (β3 × RP3)
E(R) = 6% + (1.1 × 4%) + (0.9 × 5%) + (-0.6 × 3%)
E(R) = 6% + 4.4% + 4.5% - 1.8%
E(R) = 13.1%

Interpretation of Negative Beta: Delta Corp is likely a highly leveraged company (like
real  estate).  When interest  rates  rise  (Factor  3),  its  borrowing costs  explode,  reducing
profitability. The negative beta mathematically reduces the expected return by 1.8% to
reflect this vulnerability.
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ILLUSTRATION 6: MUTUAL FUND PERFORMANCE (SHARPE VS TREYNOR)

A portfolio manager's performance metrics for the year are:
- Fund Return: 16%
- Market Return: 12%
- Risk-Free Rate: 6%
- Fund Standard Deviation: 18%
- Market Standard Deviation: 14%
- Fund Beta: 1.25

Required: Calculate the Sharpe and Treynor Ratios for both the Fund and the Market. Evaluate
the fund manager's performance.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Sharpe Ratio Calculation (Total Risk)
Fund Sharpe = (16 - 6) / 18 = 10 / 18 = 0.555
Market Sharpe = (12 - 6) / 14 = 6 / 14 = 0.428

Step 2: Treynor Ratio Calculation (Systematic Risk)
Fund Treynor = (16 - 6) / 1.25 = 10 / 1.25 = 8.00
Market Treynor = (12 - 6) / 1.00 = 6 / 1.00 = 6.00

Conclusion: The  fund  manager  outperformed  the  market  on  both  a  Total  Risk  basis
(Sharpe 0.555 > 0.428) and a Systematic Risk basis (Treynor 8.00 > 6.00). The manager
successfully generated excess risk-adjusted returns.
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ILLUSTRATION 7: JENSEN'S ALPHA & FAMA DECOMPOSITION

Using the data from Illustration 6 (Fund Return = 16%, Rf = 6%, Rm = 12%, Beta = 1.25), calculate
Jensen's Alpha. Furthermore, decompose the total return into Risk-Free Return, Beta Return, and
Alpha.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Expected Return (CAPM)
E(R) = 6% + 1.25(12% - 6%) = 6% + 1.25(6%) = 6% + 7.5% = 13.5%

Step 2: Calculate Jensen's Alpha
Alpha = Actual Return - Expected Return
Alpha = 16.0% - 13.5% = +2.5%

Step 3: Return Decomposition
Total Actual Return (16%) is comprised of:
1. Pure Time Value (Rf): 6.0%
2. Market Risk Compensation (Beta × Risk Premium): 7.5%
3. Manager's Stock Picking Skill (Alpha): +2.5%
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ILLUSTRATION 8: MUTUAL FUND NAV CALCULATION

Alpha AMC manages an open-ended equity fund. Today's portfolio status is:
- Market Value of Equities: ₹850 Crores
- Cash and Cash Equivalents: ₹45 Crores
- Accrued Liabilities & AMC Fees: ₹12 Crores
- Total Units Outstanding: 15 Crore units.

Required: Calculate the exact Net Asset Value (NAV) per unit to be published by SEBI at the end
of the day.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Total Net Assets
Total Assets = Equities (850 Cr) + Cash (45 Cr) = 895 Crores.
Total Liabilities = 12 Crores.
Net Assets = 895 - 12 = 883 Crores.

Step 2: Calculate NAV per unit
NAV = Net Assets / Outstanding Units
NAV = 883 Crores / 15 Crores = ₹58.8667 per unit.
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ILLUSTRATION 9: COMPREHENSIVE MUTUAL FUND YIELD

An investor purchased 5,000 units of a Mutual Fund at an entry NAV of ₹40. Over the next 12
months, the fund distributed a dividend of ₹2 per unit and a capital gain of ₹1.50 per unit. The
closing NAV at  the  end of  the  year  was  ₹46.  However,  the  AMC charges  a  1% exit  load for
redemptions within 365 days.

Required: Calculate the effective annual yield assuming the investor redeems exactly on the
364th day.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Redemption Price
Redemption Price = Closing NAV × (1 - Exit Load)
Redemption Price = 46 × (1 - 0.01) = 46 × 0.99 = ₹45.54

Step 2: Calculate Cash Flows per unit
Capital Appreciation (Net of exit load) = 45.54 - 40.00 = ₹5.54
Dividend Received = ₹2.00
Capital Gain Distributed = ₹1.50
Total Gain per unit = 5.54 + 2.00 + 1.50 = ₹9.04

Step 3: Calculate Yield
Yield = (Total Gain / Initial Cost) × 100
Yield = (9.04 / 40.00) × 100 = 22.60%
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ILLUSTRATION 10: DIVIDEND REINVESTMENT PLAN (DRIP)

Using data from Illustration 9 (Entry = ₹40, Div = ₹2, Cap Gain = ₹1.50), assume the investor
opted for the DRIP option. The total distribution of ₹3.50 per unit occurred when the ex-dividend
NAV was ₹42. The closing NAV remains ₹46, and the 1% exit load still applies.

Required: Calculate the revised yield.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate initial units and total distribution
Initial Units = 5,000.
Total Distribution = 5,000 × ₹3.50 = ₹17,500.

Step 2: Calculate New Units Acquired
The ₹17,500 is immediately reinvested at the ex-dividend NAV of ₹42.
New Units = 17,500 / 42 = 416.67 units.
Total Units Held = 5000 + 416.67 = 5416.67 units.

Step 3: Calculate Final Redemption Value
Redemption Price (after 1% exit load) = 46 × 0.99 = ₹45.54.
Total Final Value = 5416.67 units × ₹45.54 = ₹2,46,675.15

Step 4: Calculate Yield
Initial Investment = 5,000 × 40 = ₹2,00,000.
Yield = [(2,46,675.15 - 2,00,000) / 2,00,000] × 100 = 23.34%

Note: Reinvesting  dividends  generated  a  higher  yield  (23.34%)  compared  to  cash
withdrawal (22.60%) due to the power of compounding on the extra units.
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ILLUSTRATION 11: EQUITY VALUATION - CONSTANT GROWTH (GORDON)

A company's  current  EPS  is  ₹10.  It  maintains  a  constant  dividend payout  ratio  of  40%.  The
company generates a Return on Equity (ROE) of 15%. The investors' required rate of return (Ke) is
12%.

Required: Calculate the sustainable growth rate (g) and the intrinsic value of the share (P0).

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate the Growth Rate (g)
Growth (g) = Retention Ratio (b) × ROE (r)
Since Payout is 40%, Retention Ratio (b) = 60% (0.60).
g = 0.60 × 15% = 9.0%

Step 2: Calculate D0 and D1
D0 = EPS × Payout Ratio = 10 × 0.40 = ₹4.00.
D1 = D0 × (1 + g) = 4.00 × 1.09 = ₹4.36

Step 3: Apply Gordon's Formula
P0 = D1 / (Ke - g)
P0 = 4.36 / (0.12 - 0.09) = 4.36 / 0.03 = ₹145.33
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ILLUSTRATION 12: EQUITY VALUATION - TWO-STAGE GROWTH

TechNova just paid a dividend of ₹5 (D0). It expects supernormal growth of 20% for the next 2
years. Afterward, growth will permanently fall to a stable 5% per annum. Cost of Equity is 10%.

Required: Calculate the intrinsic value of the share today.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Discrete Dividends (Years 1 to 3)
D1 = 5.00 × 1.20 = ₹6.00
D2 = 6.00 × 1.20 = ₹7.20
D3 (First year of stable 5% growth) = 7.20 × 1.05 = ₹7.56

Step 2: Calculate Terminal Value at end of Year 2 (P2)
P2 = D3 / (Ke - g_stable) = 7.56 / (0.10 - 0.05) = 7.56 / 0.05 = ₹151.20

Step 3: Discount to Present Value (Year 0)
PV of D1 = 6.00 / (1.10)¹ = 5.45
PV of D2 = 7.20 / (1.10)² = 5.95
PV of P2 = 151.20 / (1.10)² = 124.96
Intrinsic Value P0 = 5.45 + 5.95 + 124.96 = ₹136.36
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ILLUSTRATION 13: FREE CASH FLOW TO FIRM (FCFF) VALUATION

A manufacturing firm has an expected FCFF of ₹100 Crores next year. FCFF is expected to grow at
4% perpetually. The firm's WACC is 9%. The market value of the firm's outstanding debt is ₹300
Crores, and it has 5 Crore equity shares outstanding.

Required: Calculate the Value of the Firm, the Value of Equity, and the intrinsic value per share.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Value of the Firm (Enterprise Value)
Value of Firm = FCFF1 / (WACC - g)
Value of Firm = 100 / (0.09 - 0.04) = 100 / 0.05 = ₹2,000 Crores.

Step 2: Calculate Value of Equity
Value of Equity = Value of Firm - Market Value of Debt
Value of Equity = 2,000 - 300 = ₹1,700 Crores.

Step 3: Calculate Value Per Share
Value Per Share = Total Equity Value / Number of Shares
Value Per Share = 1,700 Crores / 5 Crores = ₹340 per share.
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ILLUSTRATION 14: BOND YIELD TO MATURITY (APPROXIMATION)

A 7-year bond with a face value of ₹1,000 pays a 9% annual coupon. It is currently trading in the
market at ₹940.

Required: Calculate the approximate Yield to Maturity (YTM).

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Extract Variables
C = 90, F = 1000, P = 940, n = 7.

Step 2: Apply Approximation Formula
YTM ≈ [ C + ((F - P) / n) ] / [ (F + P) / 2 ]
Numerator = 90 + ((1000 - 940) / 7) = 90 + (60 / 7) = 90 + 8.57 = 98.57
Denominator = (1000 + 940) / 2 = 1940 / 2 = 970

YTM ≈ 98.57 / 970 = 0.1016 or 10.16%

Logic Check: The bond is trading at a discount (940 < 1000). Therefore, its YTM (10.16%)
MUST be strictly higher than its coupon rate (9%).
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ILLUSTRATION 15: SEMI-ANNUAL BOND VALUATION

A bond has a face value of ₹1,000 and pays a 12% coupon semi-annually. It has 3 years left to
maturity. The market's required yield (YTM) for similar risk bonds is 10%.

Required: Calculate the intrinsic value of the bond today.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Adjust the Variables for Semi-Annual Compounding
- Semi-annual Coupon (C) = (12% of 1000) / 2 = ₹60 per half-year.
- Semi-annual Yield (kd) = 10% / 2 = 5% per period.
- Total Periods (n) = 3 years × 2 = 6 periods.

Step 2: Calculate Present Value
PV of Coupons = 60 × PVIFA(5%, 6 periods) = 60 × 5.0757 = ₹304.54
PV of Principal = 1000 × PVIF(5%, 6 periods) = 1000 × 0.7462 = ₹746.20
Intrinsic Value = 304.54 + 746.20 = ₹1,050.74

Interpretation: Since the coupon (12%) is higher than the market yield (10%), the bond
trades at a premium (> ₹1000).
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ILLUSTRATION 16: MACAULAY DURATION CALCULATION

A ₹1,000 face value bond pays a 10% annual coupon and has 3 years to maturity. The YTM is
10%.

Required: Construct the duration table to find the Macaulay Duration.

PROFESSIONAL SOLUTION & MECHANICS

Since Coupon = YTM, the bond is trading exactly at par (Price = ₹1000).

Year (t) Cash Flow PVF @ 10% PV Time-Weighted PV (PV × t)

1 100 0.9091 90.91 90.91

2 100 0.8264 82.64 165.28

3 1100 0.7513 826.43 2479.29

SUM 1000.00 2735.48

Macaulay Duration = Total TW-PV / Market Price = 2735.48 / 1000 = 2.735 years.
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ILLUSTRATION 17: MODIFIED DURATION & PRICE VOLATILITY

Using the bond from Illustration 16 (Macaulay Duration = 2.735 years, YTM = 10%, Price = ₹1000).
The RBI announces a sudden interest rate hike of 150 basis points (1.50%).

Required: Calculate the Modified Duration and predict the new market price of the bond.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Modified Duration
Modified Duration = Macaulay Duration / (1 + YTM)
Mod_D = 2.735 / (1 + 0.10) = 2.735 / 1.10 = 2.486%

Step 2: Predict Price Change
% Price Change = -Modified Duration × Change in Yield
% Price Change = -2.486 × (+1.50%) = -3.729%

Step 3: Calculate New Price
New Price = 1000 × (1 - 0.03729) = 1000 × 0.96271 = ₹962.71

Conclusion: As yields rose, the bond's price fell precisely by the percentage predicted by
the modified duration.
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ILLUSTRATION 18: BOND CONVEXITY ADJUSTMENT

A highly volatile long-term bond has a Modified Duration of 10.0 and a Convexity coefficient of
120. Interest rates suddenly crash by 2.00%.

Required: Calculate  the  exact  percentage  change  in  the  bond's  price  incorporating  both
Duration and Convexity effects.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Linear Duration Effect
Price Change (Duration) = -10.0 × (-2.00%) = +20.00%

Step 2: Calculate Convexity Adjustment
Price Change (Convexity) = 0.5 × Convexity × (ΔYield)²
= 0.5 × 120 × (-0.02)²
= 60 × 0.0004 = 0.024 = +2.40%

Step 3: Total Price Change
Total % Change = 20.00% + 2.40% = +22.40%

Strategic Insight: The linear duration formula severely underestimated the gain. Because
the price-yield curve is convex, a massive drop in yields caused the bond price to surge far
higher (+22.4%) than the straight-line estimate (+20.0%).
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ILLUSTRATION 19: PORTFOLIO PERFORMANCE EVALUATION VIA EMH

An analyst is observing the stock of Alpha Corp. The market recently transitioned into a perfectly
'Semi-Strong'  efficient  market.  The  firm  unexpectedly  announces  an  overnight  massive
acquisition that will double its CFAT. The stock closes at ₹100 on Monday. The announcement is
made Monday night. The stock opens at ₹140 on Tuesday.

Required: Will  a  technical  analyst  or  a  fundamental  analyst  be  able  to  generate  abnormal
returns on Wednesday?

PROFESSIONAL SOLUTION & MECHANICS

Solution: Neither analyst will be able to generate abnormal returns.

Technical  Analyst: Will  attempt to buy on Wednesday seeing the "breakout" trend from
₹100 to ₹140. However, in a Semi-Strong market, the price has already instantly adjusted to
its new intrinsic value. The trend offers no predictive power.

Fundamental  Analyst: Will  read  the  news  on  Tuesday  morning,  run  a  DCF  model,  and
conclude the stock is worth ₹140. But the market already priced it at ₹140 at the open. The
information is fully absorbed.

Conclusion: In a Semi-Strong Efficient Market, public information cannot be monetized by
analysts because the price adjustment is instantaneous and accurate.

• 

• 
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ILLUSTRATION 20: ASSET/LIABILITY DURATION MATCHING
(IMMUNIZATION)

A life insurance company must pay a guaranteed lump sum of ₹50 Crores to policyholders in
exactly 6 years. The CFO wants to fully immunize this liability against interest rate fluctuations.
The CFO has access to a variety of coupon-paying corporate bonds with maturities ranging from
2 years to 10 years.

Required: How should the CFO structure the bond portfolio to guarantee the ₹50 Crore payout?

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Determine Liability Duration
A single lump-sum payout in 6 years acts mathematically like a zero-coupon bond. Therefore, the
Macaulay Duration of the liability is exactly 6.0 years.

Step 2: Structure the Asset Portfolio
The CFO must purchase a combination of coupon-paying bonds such that the weighted average
Macaulay Duration of the bond portfolio is exactly 6.0 years.

Crucial: The CFO should NOT buy coupon-paying bonds with 6 years to maturity. Because coupon
bonds return cash early, a 6-year maturity bond might have a duration of 4.5 years, exposing the
firm to reinvestment risk. They must buy bonds with longer maturities (e.g., 8-year bonds) whose
duration evaluates exactly to 6.0.

Immunization Effect: If RBI cuts interest rates to 2%, the portfolio's reinvestment income
will plummet. However, because duration is perfectly matched, the capital appreciation of
the  bonds will  surge by  the  exact  mathematical  amount  required to  ensure  the  total
liquidation value equals exactly ₹50 Crores in Year 6.
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Chapter 7: Portfolio Management

7.1 The Conceptual Framework

Portfolio Management is the art and science of selecting and overseeing a group of investments that
meet the long-term financial objectives and risk tolerance of a client, a company, or an institution. It
moves beyond analyzing a single security (Chapter 5) to understanding how different securities interact
with each other.

THE CORE OBJECTIVE: DIVERSIFICATION

The primary goal  of  building a portfolio is  not  to maximize return blindly,  but to  maximize
return for a given level of risk, or minimize risk for a given level of return. This is achieved
through diversification—"Don't put all your eggs in one basket."

7.2 Risk and Return of a Portfolio

To evaluate a portfolio, a CMA must understand how to blend the returns and risks of individual assets.

Expected Return of a Portfolio (Rp)

The return of a portfolio is simply the weighted average of the expected returns of the individual assets
within it.

Rp = (WA × RA) + (WB × RB) + ... + (Wn × Rn)

Where: W = Weight (proportion) of funds invested in the asset; R = Expected return of the
asset.
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Risk of a Portfolio (σp)

Unlike return, the risk (Standard Deviation) of a portfolio is  NOT the simple weighted average of the
individual risks. The true risk depends on how the assets move in relation to each other. This brings us
to Covariance and Correlation.
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7.3 Interdependence: Covariance & Correlation

To measure portfolio risk accurately, we must quantify how Asset A moves when Asset B moves.

1. Covariance [Cov(A,B)]

Covariance measures the directional relationship between the returns of two assets.

Positive Covariance: Both assets tend to move in the same direction (e.g., Tata Motors and Maruti
Suzuki).

Negative Covariance: Assets move in opposite directions (e.g., Nifty 50 Index funds and Gold). This
is highly desirable for risk reduction.

2. Correlation Coefficient (rAB)

While  covariance  gives  the  direction,  it  doesn't  give  a  standardized  magnitude.  The  Correlation
Coefficient standardizes covariance into a strict range between -1.0 and +1.0.

rAB = Cov(A,B) / (σA × σB)

Correlation
(r)

Impact on Portfolio Diversification

+1.0
(Perfect
Positive)

Assets move exactly together. Zero diversification benefit. Portfolio risk is just the
weighted average of individual risks.

0.0
(Zero)

Assets move completely independently. Significant risk reduction is achieved.

-1.0
(Perfect
Negative)

Assets move in exactly opposite directions. Maximum diversification benefit. It is
possible to combine them to create a portfolio with ZERO risk.

• 

• 
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ICMAI CORE RULE

Diversification reduces risk ONLY IF the correlation coefficient between the assets is less than
+1.0. The closer the correlation is to -1.0, the greater the risk reduction.
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7.4 Markowitz Modern Portfolio Theory (MPT)

Harry  Markowitz  won a  Nobel  Prize  for  mathematically  proving  the  benefits  of  diversification.  His
theory shows how an investor can construct an "Optimal Portfolio."

The Markowitz Portfolio Risk Formula (Two Assets)

To calculate the exact Standard Deviation of a 2-asset portfolio, use this formula:

σp = √ [ (WAσA)
2 + (WBσB)

2 + 2WAWBCov(A,B) ]

Since Cov(A,B) = rAB × σA × σB, the formula can also be written as:

σp = √ [ (WAσA)2 + (WBσB)2 + 2WAWBσAσBrAB ]

THE EFFICIENT FRONTIER

If you plot every possible combination of every stock in the market on a graph (Risk on X-axis,
Return on Y-axis), you get a massive cloud of points. The upper-left boundary of this cloud forms
a curved line called the Efficient Frontier.

Any portfolio sitting exactly ON the Efficient Frontier offers the maximum possible return
for that specific level of risk.

No rational investor would ever hold a portfolio below the Efficient Frontier because they
could get higher returns for the same risk by moving up to the frontier line.

Limitations of Markowitz

While  brilliant  theoretically,  MPT  requires  calculating  the  covariance  between  EVERY  single  pair  of
stocks  in  the  market.  For  a  100-stock  portfolio,  this  requires  4,950  covariance  calculations.  It  is
mathematically cumbersome, leading to the development of simpler models like CAPM.

• 

• 
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7.5 Systematic vs. Unsystematic Risk

To move from Markowitz to CAPM, we must understand that Total Risk (Standard Deviation) is made up
of two entirely different components.

Unsystematic Risk (Diversifiable / Unique
Risk)

Systematic Risk (Non-Diversifiable / Market
Risk)

Risk specific to a single company or industry. Macro-level risk that affects the entire economy
and all stocks.

Examples: A factory fire, a labor strike, a CEO
resigning, or a new competitor entering the
space.

Examples: Inflation, RBI interest rate hikes, wars,
or global pandemics.

Solution: Can be almost entirely eliminated
simply by holding a well-diversified portfolio (e.g.,
20-30 randomly selected stocks).

Solution: CANNOT be diversified away. Even if
you own all 5,000 stocks on the BSE, a recession
will still drag the portfolio down.

THE CAPM REVELATION

Because Unsystematic Risk can be easily eliminated through basic diversification,  the market
does not reward you for taking it.  Investors are ONLY compensated (with higher expected
returns) for bearing Systematic Risk. Therefore, we need a metric to measure only Systematic
Risk.

Introduction to Beta (β)

Beta is the absolute measure of  Systematic Risk.  It measures how much a specific stock moves in
response to a movement in the overall market index (like the Nifty 50).

β = 1.0: The stock moves exactly with the market. (Market goes up 10%, stock goes up 10%).

β > 1.0: High risk/Aggressive stock. (e.g., β = 1.5. Market goes up 10%, stock goes up 15%).

β < 1.0: Low risk/Defensive stock. (e.g., FMCG companies).

• 

• 

• 
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β = Cov(Stock, Market) / Variance(Market)
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7.6 Capital Asset Pricing Model (CAPM)

Developed  by  William  Sharpe,  CAPM  is  the  central  pillar  of  modern  finance.  It  provides  a  precise
mathematical  formula  to  calculate  the  exact  Expected  Return  an  investor  should  demand given  a
stock's specific level of systematic risk (Beta).

THE CAPM FORMULA

E(R) = Rf + β × (Rm - Rf)

Where:
E(R) = Expected Return on the specific asset.
Rf = Risk-Free Rate (e.g., 10-year Govt. Bond yield).

β = Beta of the asset (Systematic Risk).
Rm = Expected Return of the overall Market (e.g., Nifty 50).

(Rm - Rf) = Market Risk Premium. 

Conceptual Breakdown

CAPM states that an investor's return consists of two parts:

Time Value of Money: Represented by the Risk-Free Rate (Rf). You get this just for locking your

money away, taking zero risk.

Risk Premium: Represented by [β × (Rm -  Rf)].  You get this for taking on market volatility.  The

higher the Beta, the higher the premium demanded.

PRACTICAL APPLICATION OF CAPM

Scenario: The yield on RBI bonds is 6%. The Nifty 50 is expected to return 14%. A tech stock has
a Beta of 1.5.

Calculation:
E(R) = 6% + 1.5 × (14% - 6%)
E(R) = 6% + 1.5 × (8%)
E(R) = 6% + 12% = 18%

1. 

2. 
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Conclusion: An investor  MUST demand at  least  an 18% return to  justify  holding this  highly
volatile tech stock. (This 18% is then used as the Ke in DDM/Valuation models from Chapter 6!).
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7.7 Security Market Line (SML) vs Capital Market Line
(CML)

Examiners  frequently  test  the  distinction  between these  two graphical  representations  of  risk  and
return.

1. The Security Market Line (SML)

The SML is simply the graphical representation of the CAPM formula. It charts Expected Return on the
Y-axis against Beta (Systematic Risk) on the X-axis.

Applicability: It  applies  to  EVERYTHING.  Individual  stocks,  inefficient  portfolios,  and  efficient
portfolios all plot on (or around) the SML.

Valuation Tool: If  a  stock plots  above the SML,  its  expected return is  higher  than what  CAPM
requires. It is Undervalued (Buy). If it plots below the SML, it is Overvalued (Sell).

2. The Capital Market Line (CML)

The  CML  relates  to  Markowitz  Portfolio  Theory.  It  charts  Expected  Return  on  the  Y-axis  against
Standard Deviation (Total Risk) on the X-axis. It represents portfolios that optimally combine the Risk-
Free Asset with the Market Portfolio.

Applicability: It  applies  ONLY  to  perfectly  Efficient  Portfolios.  Individual  stocks  and  poorly
diversified portfolios will plot below the CML.

Slope: The slope of the CML is the Sharpe Ratio of the market.

Feature CML (Capital Market Line) SML (Security Market Line)

Measure of Risk (X-Axis) Standard Deviation (σ) - Total Risk Beta (β) - Systematic Risk

What does it evaluate? Only perfectly efficient portfolios. Individual securities AND portfolios.

Underlying Theory Markowitz Portfolio Theory Capital Asset Pricing Model (CAPM)

• 

• 

• 

• 
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7.8 Arbitrage Pricing Theory (APT)

While CAPM is elegant, it has a glaring weakness: It assumes that a single factor (the Market Portfolio)
explains all systematic risk. Stephen Ross developed the Arbitrage Pricing Theory (APT) to address this
limitation.

The Core Concept of APT

APT  is  a  multi-factor  model.  It  posits  that  a  stock's  return  is  driven  by  its  sensitivity  to  multiple
macroeconomic factors, not just the overall stock market. If a security is mispriced relative to these
factors, arbitrageurs will instantly exploit the price difference, driving it back to fair value.

THE APT EQUATION

E(R) = Rf + β1(RP1) + β2(RP2) + ... + βn(RPn)

Where:
Rf = Risk-Free Rate.

βn = Sensitivity of the stock to Factor 'n'.

RPn = Risk Premium for Factor 'n'. 

WHAT ARE THESE "FACTORS"?

Unlike CAPM, APT does not explicitly state what the factors must be. In practice, institutional
investors use factors like:

Unexpected changes in Inflation.

Changes in Industrial Production / GDP.

Shifts in the Yield Curve (Interest rates).

Changes in Corporate Bond Spreads.

FAMA-FRENCH THREE-FACTOR MODEL

• 

• 

• 

• 
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A highly specific and famous expansion of CAPM (often tested as a theory short note). Fama and
French proved that standard CAPM doesn't explain all returns. They added two specific factors to
the market risk:
1.  Size  Factor  (SMB -  Small  Minus Big): Historically,  small-cap  stocks  outperform large-cap
stocks.
2. Value Factor (HML - High Minus Low): Historically, value stocks (high book-to-market ratio)
outperform growth stocks.
E(R) = Rf + βm(Market Risk) + βs(Size Premium) + βv(Value Premium)
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7.9 Portfolio Performance Evaluation

Looking at a Mutual Fund's 20% return means nothing unless we know how much risk the manager
took to achieve it. CMAs use three primary ratios to evaluate Risk-Adjusted Performance.

1. Sharpe Ratio (Reward to Variability)

Measures the excess return earned per unit of Total Risk (Standard Deviation).

Sharpe Ratio = (Rp - Rf) / σp

Where Rp = Portfolio Return, Rf = Risk Free Rate, σp = Standard Deviation of Portfolio.

Use Case: Best for evaluating poorly diversified portfolios (where unsystematic risk is still present, so
total risk must be measured).

2. Treynor Ratio (Reward to Volatility)

Measures the excess return earned per unit of Systematic Risk (Beta).

Treynor Ratio = (Rp - Rf) / βp

Use Case: Best for evaluating highly diversified Mutual Funds, where unsystematic risk is essentially
zero, so only systematic risk (Beta) matters.

3. Jensen's Alpha (α)

Measures the absolute excess return generated by the portfolio manager over and above what CAPM
predicted they should have earned given the risk taken.
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Alpha = Actual Portfolio Return - Expected Return

via CAPM

α = Rp - [ Rf + βp(Rm - Rf) ]

INTERPRETING ALPHA

Positive Alpha (+2%): The manager is a genius. They beat the market on a risk-adjusted
basis.

Zero Alpha: The manager exactly matched market expectations.

Negative Alpha: The manager destroyed value. You would have been better off in a passive
index fund.

• 

• 

• 

Paper 14: Strategic Financial Management

CMAKnowledge.in | Ultimate SFM Master Series | Page 15



Chapter 8: Mutual Funds

8.1 Concept and Framework

A Mutual Fund is a trust that pools the savings of a number of investors who share a common financial
goal. The money collected is invested by professional fund managers in capital market instruments
such as shares, debentures, and other securities. The income earned and capital appreciations realized
are shared by its unit holders in proportion to the number of units owned.

8.2 The 4-Pillar Structure of Mutual Funds in India (SEBI)

To prevent fraud, SEBI mandates a strict, multi-tiered structure for Mutual Funds.

Entity Role and Responsibility

1. Sponsor The promoter who establishes the fund (like the founder of a company). E.g., SBI or
HDFC. They must contribute at least 40% to the net worth of the AMC.

2. Trustees The independent guardians of the investors' money. They ensure the AMC complies with
SEBI regulations and does not misuse funds.

3. AMC The Asset Management Company. This is where the highly paid fund managers and
analysts sit. They make the daily buy/sell decisions for the portfolio.

4.
Custodian

An independent entity (often a large bank) that physically and electronically holds the
shares and bonds bought by the AMC. The AMC managers never actually touch the
assets.

STRUCTURAL SAFETY

This structure ensures that if  the AMC goes bankrupt, the investors' money is perfectly safe,
because the actual assets are held by the Custodian under the legal ownership of the Trustees,
not the AMC.
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8.3 Classification of Mutual Funds

1. By Operational Structure

Open-Ended Funds Closed-Ended Funds

Available for subscription and repurchase on
a continuous basis. You buy/sell directly
from the AMC.

Fixed number of units issued via NFO. After NFO, you
must buy/sell units from other investors on the Stock
Exchange.

Liquidity is provided by the fund itself.
Transactions happen at the end-of-day NAV.

Liquidity is provided by the stock market. Prices
fluctuate intraday based on demand/supply, often
trading at a discount to actual NAV.

No fixed maturity. Fixed maturity period (e.g., 3 years or 5 years).

2. Exchange Traded Funds (ETFs)

ETFs are a hybrid innovation. Like closed-ended funds, they trade on the stock exchange and their
prices  change  every  second.  However,  like  open-ended  funds,  their  unit  capital  is  not  fixed;  large
institutional "Authorized Participants" can create or redeem massive blocks of ETF units to ensure the
ETF's market price rarely deviates from its true NAV. They typically passively track an index (like the Nifty
50) and have extremely low expense ratios.

3. By Investment Objective

Equity/Growth Funds: High risk. Invest primarily in stocks. Goal: Capital Appreciation.

Debt/Income Funds: Low risk. Invest in Govt bonds, corporate debentures. Goal: Regular steady
income and capital preservation.

Balanced/Hybrid Funds: Invest in a mix of both equity and debt to provide growth with a safety
net.

Liquid Funds: Invest in ultra-short-term money market instruments (T-Bills,  Commercial  Paper).
Safer than savings accounts.

• 

• 

• 

• 
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8.4 Net Asset Value (NAV) & Returns Calculation

NAV represents the true intrinsic value of one single unit of the mutual fund. It is the price at which you
enter or exit an open-ended fund.

THE NAV FORMULA

NAV = (Total Market Value of Assets - Total

Liabilities) / Number of Outstanding Units

Assets include: Closing market price of all shares held, cash in bank, accrued dividends/interest.

Liabilities include: Fund management expenses payable, short-term borrowings.

Calculating Mutual Fund Returns (Holding Period Return)

When an investor holds a mutual fund, they earn returns through three channels: Capital appreciation
(increase in NAV), Dividend distributions, and Capital Gains distributions.

Return (%) = [ (NAV1 - NAV0) + D1 + CG1 ] / NAV0 ×

100

Where NAV1 = Closing NAV, NAV0 = Opening NAV, D1 = Dividend received, CG1 = Capital

Gain distributed.

EXPENSE RATIO AND LOADS

Expense Ratio: The annual fee charged by the AMC to manage the fund (covers fund manager
salaries, admin, marketing). It is deducted before declaring the daily NAV. A 2% expense ratio on
a 12% gross return leaves the investor with a 10% net return.

Entry Load: A fee paid when buying units (Now banned by SEBI).

• 

• 
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Exit Load: A penalty fee paid if you sell units too early (e.g., 1% fee if sold within 365 days).
Designed to discourage panic selling.
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7.10 ICMAI Level Illustration 1: Portfolio Risk & Return

This 16-mark problem tests the mathematical  core of Markowitz theory, evaluating how correlation
directly impacts total portfolio risk.

TWO-ASSET PORTFOLIO MECHANICS

Problem Statement: An investor is evaluating a portfolio consisting of two stocks: Alpha Ltd.
and Beta Ltd. The investor decides to allocate  60% of their funds to Alpha and 40% of their
funds to Beta.

The statistical estimates for the two stocks are:

Expected Return of Alpha (RA): 14%

Expected Return of Beta (RB): 20%

Standard Deviation of Alpha (σA): 15%

Standard Deviation of Beta (σB): 25%

Required:

Calculate the Expected Return of the Portfolio (Rp).

Calculate the Standard Deviation (Risk) of the Portfolio (σp) under three distinct correlation

scenarios:

Scenario 1: Correlation coefficient (rAB) = +1.0

Scenario 2: Correlation coefficient (rAB) = 0.0

Scenario 3: Correlation coefficient (rAB) = -1.0

Interpret the results to prove the concept of diversification.

(Computations proceed on the next page...)

• 

• 

• 

• 

1. 

2. 

◦ 

◦ 

◦ 

4. 
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7.10 ICMAI Level Illustration 1: Solution

1. Expected Return of the Portfolio

Rp = (WA × RA) + (WB × RB)

Rp = (0.60 × 14%) + (0.40 × 20%)

Rp = 8.4% + 8.0% = 16.4%

Note: The expected return is fixed at 16.4% regardless of how the assets correlate. Correlation only affects
RISK.

2. Portfolio Standard Deviation (σp)

General Formula: σp = √ [ (WAσA)2 + (WBσB)2 + 2WAWBσAσBrAB ]

Let's pre-calculate the components:

(WAσA)2 = (0.60 × 15)2 = (9)2 = 81

(WBσB)2 = (0.40 × 25)2 = (10)2 = 100

2 × WA × WB × σA × σB = 2 × 0.60 × 0.40 × 15 × 25 = 180

Scenario 1: rAB = +1.0 (Perfect Positive Correlation)

σp = √ [ 81 + 100 + 180(1.0) ] = √ [ 361 ] = 19.00%

(Shortcut check: 0.6*15 + 0.4*25 = 9 + 10 = 19%).

Scenario 2: rAB = 0.0 (Zero Correlation)

σp = √ [ 81 + 100 + 180(0.0) ] = √ [ 181 ] = 13.45%

Scenario 3: rAB = -1.0 (Perfect Negative Correlation)

σp = √ [ 81 + 100 + 180(-1.0) ] = √ [ 81 + 100 - 180 ] = √ [ 1 ] = 1.00%

(Shortcut check: |(0.6*15) - (0.4*25)| = |9 - 10| = 1%).

STRATEGIC INTERPRETATION
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This mathematically proves Markowitz Portfolio Theory. By holding the exact same two assets
and achieving the exact same return (16.4%), the investor's risk drops from 19% down to 1%
simply by finding assets that move in opposite directions (r = -1.0). Diversification is the only
"free lunch" in finance.
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7.11 ICMAI Level Illustration 2: CAPM & Evaluation

PERFORMANCE RATIOS AND ALPHA GENERATION

Problem Statement: You are analyzing a Mutual Fund ("Growth Fund") managed by an active
portfolio manager. The relevant data for the past year is:

Actual Return of Growth Fund (Rp): 18%

Standard Deviation of Growth Fund (σp): 15%

Beta of Growth Fund (βp): 1.2

Actual Return of Market Index (Rm): 14%

Standard Deviation of Market Index (σm): 10%

Risk-Free Rate (Rf): 6%

Required: Calculate the Sharpe Ratio, Treynor Ratio, and Jensen's Alpha for the Growth Fund.
Conclude whether the fund manager added value.

1. Sharpe Ratio

Measures excess return per unit of Total Risk (σ).

Sharpe = (Rp - Rf) / σp = (18 - 6) / 15 = 12 / 15 = 0.80

(Market Sharpe = (14-6)/10 = 0.80. The fund exactly matched the market on a total risk basis).

2. Treynor Ratio

Measures excess return per unit of Systematic Risk (β).

Treynor = (Rp - Rf) / βp = (18 - 6) / 1.2 = 12 / 1.2 = 10.00

(Market Treynor = (14-6)/1.0 = 8.00. The fund beat the market on a systematic risk basis).

• 

• 

• 

• 

• 

• 
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3. Jensen's Alpha (α)

First, calculate the Expected Return according to CAPM:

Expected Return = Rf + β × (Rm - Rf)

Expected Return = 6 + 1.2 × (14 - 6)
Expected Return = 6 + 1.2 × 8 = 6 + 9.6 = 15.6%

Now, calculate Alpha:

α = Actual Return - Expected Return
α = 18.0% - 15.6% = +2.4%

STRATEGIC CONCLUSION

Given the fund's  high risk profile (Beta of  1.2),  CAPM demanded it  earn at  least  15.6%.  The
manager actually  delivered 18.0%. The positive Jensen's Alpha of  +2.4% proves the manager
successfully generated excess value through superior stock picking.
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8.5 ICMAI Level Illustration 3: Mutual Fund NAV

NAV AND HOLDING PERIOD RETURN CALCULATION

Problem  Statement: ABC  Asset  Management  launched  an  open-ended  equity  fund.  At  the
beginning of the year, an investor purchased 1,000 units at an entry NAV of ₹50 per unit.

During the year, the fund declared a dividend of ₹3 per unit and distributed a capital gain of ₹2
per unit. At the end of the year, the fund's balance sheet showed the following data:

Market value of equity portfolio: ₹600 Crores

Cash in bank: ₹20 Crores

Accrued management expenses payable: ₹5 Crores

Total outstanding units: 10 Crore units

Required:

Calculate the closing NAV per unit at the end of the year.

Calculate the absolute 1-year return for the investor.

Step 1: Calculate the Closing NAV

NAV = (Total Assets - Total Liabilities) / Number of Units

Total Assets = Portfolio (600 Cr) + Cash (20 Cr) = 620 Crores.

Total Liabilities = Expenses Payable = 5 Crores.

Net Assets = 620 - 5 = 615 Crores.

NAV per unit = ₹615 Crores / 10 Crore units = ₹61.50 per unit.

Step 2: Calculate the Holding Period Return

The investor entered at ₹50 and ends at ₹61.50, receiving ₹5 in cash distributions along the way.

Return % = [ (Closing NAV - Opening NAV) + Dividend + Capital Gain ] / Opening NAV × 100

Return % = [ (61.50 - 50.00) + 3.00 + 2.00 ] / 50.00 × 100

• 

• 

• 

• 

1. 

2. 

• 

• 

• 
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Return % = [ 11.50 + 5.00 ] / 50.00 × 100

Return % = 16.50 / 50.00 × 100 = 33.00%.

EXAM TRICK: DIVIDEND REINVESTMENT PLAN (DRIP)

If  the  question  stated  the  investor  opted  for  a  "Dividend  Reinvestment  Plan",  the  ₹5  cash
received would NOT be taken home. Instead, it would be used to buy more units of the fund at
the ex-dividend NAV. The final return calculation would then be based on comparing the final
value of the *increased* number of units against the initial investment.
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8.6 Exam Insights & Quick Revision Notes

The Core Traps Set by ICMAI

Concept Golden Rule for Exams

Beta vs Std Dev Standard Deviation (σ) measures TOTAL Risk. Beta (β) measures ONLY Systematic
Risk. If you combine 50 stocks, σ drops drastically, but β remains the weighted
average of the individual betas.

Risk-Free Beta The Beta of a Risk-Free Asset (like Treasury Bills) is always exactly 0.0. The Beta of
the Market Portfolio (like Nifty 50) is always exactly 1.0.

Sharpe vs
Treynor
Selection

If evaluating a manager's ENTIRE total portfolio, use Sharpe. If evaluating adding a
single fund as a part of a much larger, fully diversified portfolio, use Treynor.

Mutual Fund
Returns

Changes in NAV alone do not equal the investor's return. You MUST add back any
dividends or capital gains distributed during the holding period.

QUICK THEORETICAL SHORT NOTES (4 MARKS)

1. Arbitrage Pricing Theory (APT): A multi-factor asset pricing model developed by Stephen
Ross.  It  improves  upon CAPM by arguing that  a  stock's  return is  driven by  its  sensitivity  to
multiple macroeconomic factors (e.g., inflation, industrial production) rather than just a single
overall market factor. It relies on the assumption that arbitrageurs will eliminate any mispricing
instantly.

2. Exchange Traded Funds (ETFs): A hybrid mutual fund structure. Like closed-ended funds,
ETFs trade on stock exchanges in real-time. Like open-ended funds, their unit capital can expand
or contract via "Authorized Participants" who create/redeem units with the AMC to ensure the
ETF's market price closely tracks its true NAV. They offer extremely low expense ratios due to
passive index tracking.

3. Security Market Line (SML): The graphical representation of CAPM, plotting Expected Return
against  Beta.  It  sets  the  benchmark  for  fair  valuation.  Assets  plotting  above  the  SML  are
undervalued (offering higher return for the same risk), while assets plotting below the SML are
overvalued.
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8.7 Cognitive Brain Map: Portfolio & Mutual Funds

THE RISK & RETURN HIERARCHY

TOTAL RISK

Measured  by  Standard
Deviation (σ).

Evaluated  using  the  Sharpe
Ratio.

Used for undiversified
portfolios.

SYSTEMATIC RISK

Measured by Beta (β).

Evaluated  using  the  Treynor
Ratio.

Cannot be diversified away.

UNSYSTEMATIC RISK

Measured  by  the  remaining
variance.

Eliminated  by  holding  20-30
stocks.

Market offers NO return for
this.

MUTUAL FUND LEGAL ARCHITECTURE (SEBI)

Sponsor
Establishes

the trust

and

provides

initial

capital.

↓

Trustees
Hold the

assets in

trust for

the benefit

of

investors.

Monitor

AMC.

Custodian
Independent

bank that

physically

safeguards

the actual

securities.

↓

Asset
Management

Company
(AMC)

Fund managers

making daily

buy/sell

decisions.

Charges

Expense Ratio.
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8.8 ICMAI-Calibrated MCQ Test Bank

Test your conceptual clarity with these high-level Multiple Choice Questions.

Q1. According to the Capital Asset Pricing Model (CAPM), what is the expected return of an
asset with a Beta of 0?

A. Zero

B. The Market Return (Rm)

C. The Risk-Free Rate (Rf)

D. It cannot be determined.

Answer: C. The CAPM formula is E(R) = Rf + Beta(Rm - Rf). If Beta is 0, the entire risk premium
term becomes zero, leaving only the Risk-Free Rate.

Q2. An investor combines two stocks into a portfolio. Stock A and Stock B have a correlation
coefficient of -1.0. What is the primary benefit to the investor?

A. The expected return of the portfolio will be maximized.

B. The systematic risk of the portfolio is eliminated.

C. The standard deviation of the portfolio can be reduced to zero by optimizing weights.

D. The portfolio will perfectly track the market index.

Answer: C. A correlation of -1.0 means perfect negative correlation. The assets move in exactly
opposite directions. Markowitz math proves that with appropriate weighting, you can construct
a risk-free portfolio (Std Dev = 0). (Note: Unsystematic risk is eliminated, not Systematic).

Q3. If a Mutual Fund's portfolio has generated an actual return of 18%, while CAPM indicated
an expected return of 15%, the difference of 3% is known as:

A. Treynor's Measure

B. Jensen's Alpha

C. Sharpe's Ratio

D. The Market Risk Premium

Answer: B. Jensen's Alpha measures the absolute excess return of a portfolio over the
theoretical expected return generated by CAPM. A positive alpha indicates superior manager
performance.
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Q4. In the structure of a Mutual Fund in India, which entity is legally responsible for
physically holding and safeguarding the shares and bonds bought by the fund?

A. The Sponsor

B. The Asset Management Company (AMC)

C. The Custodian

D. The Registrar and Transfer Agent (RTA)

Answer: C. The Custodian (usually an independent bank) holds the physical and dematerialized
assets to ensure the AMC cannot fraudulently abscond with the investors' underlying wealth.
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8.9 Strategic Glossary & Practical Applications

A reference dictionary for the essential terminology in Portfolio Management and Mutual Funds.

Term Definition & Corporate Application

Beta (β) A measure of a stock's volatility relative to the overall market. Application: Corporate
CFOs use Beta to determine their company's Cost of Equity. If a software company has a
Beta of 1.5, the CFO knows investors demand a massive risk premium, setting a high
hurdle rate for new internal projects.

Alpha (α) The excess return generated by an active manager over the benchmark. Application:
Hedge fund managers charge exorbitant fees ("2 and 20" model) specifically claiming they
can generate consistent positive Alpha, rather than just riding the market's natural
upward drift (Beta).

Net Asset
Value (NAV)

The per-unit intrinsic value of a mutual fund calculated at the end of every trading
day. Application: Retail investors use end-of-day NAV to execute Systematic Investment
Plans (SIPs), accumulating more units when NAV drops (rupee cost averaging).

Exchange
Traded Fund
(ETF)

A marketable security that tracks an index and trades like a common stock. 
Application: Used heavily by institutional investors for "passive" investing. Because they
just track an index (like Nifty 50) without highly-paid active fund managers, their Expense
Ratio is typically 0.05% compared to an active mutual fund's 2.00%.

Systematic
Risk

Macro-level risk (inflation, interest rates, war) that affects the entire market. 
Application: Cannot be diversified away. Investors use financial derivatives (Options and
Futures) to hedge against systematic risk, which will be covered in Section C.

Efficient
Frontier

A curve on a risk-return graph representing the set of portfolios that maximizes
expected return for each level of risk. Application: High net-worth family offices run
Markowitz optimization software to ensure their family wealth is plotted exactly on this
frontier, preventing inefficient asset allocation.

End of Volume 3 - Chapter 7 & 8

You have successfully  completed Section B:  Security  Analysis  and Portfolio  Management.  You have
mastered CAPM, MPT, Equity/Bond Valuation, and Mutual Fund structures. You are now prepared to
advance to Section C: Financial Risk Management & Derivatives.
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Chapter 9: Financial Risk Management

9.1 The Conceptual Framework

Financial  Risk  Management  is  the  process  of  identifying,  analyzing,  and  mitigating  uncertainty  in
investment and operational decisions. While Section A dealt with project risk (RADR, CE), this section
deals with market-driven risks that affect the treasury and trading desks of corporations and financial
institutions.

CLASSIFICATION OF FINANCIAL RISKS

Type of Risk Definition & Real-World Context

Market Risk The risk of losses in positions arising from movements in market prices
(Interest rates, Equity prices, Forex rates, Commodity prices). Example: An airline
suffers losses when crude oil prices spike.

Credit Risk The risk of default on a debt that may arise from a borrower failing to make
required payments. Example: A bank's non-performing assets (NPAs) rising during
a recession.

Liquidity
Risk

The risk that a company or bank cannot meet its short-term debt obligations
because it cannot easily convert assets to cash without a massive discount. 
Example: The collapse of Silicon Valley Bank due to a bank run.

Operational
Risk

The risk of loss resulting from inadequate or failed internal processes, people,
and systems, or from external events. Example: A rogue trader causing billions in
losses, or a cyber-attack hacking client data.

9.2 The Risk Management Process

Effective risk management follows a continuous, cyclical framework:

Identification: Map out all exposures (e.g., matching foreign currency receivables vs payables).1. 
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Measurement: Quantify the exact potential loss using statistical tools like Standard Deviation, Beta,
and Value at Risk (VaR).

Mitigation  Strategy: Decide  whether  to  Retain the  risk  (self-insure),  Transfer the  risk  (buy
insurance), or Hedge the risk (using derivatives).

Monitoring & Review: Continuously back-test the models to ensure the hedges are functioning.

2. 

3. 

4. 
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9.3 Value at Risk (VaR)

Value at  Risk (VaR) is  the premier metric  used by banks,  hedge funds,  and corporate treasuries to
quantify Market Risk. It answers a very specific question for top management: "What is the maximum
amount of money we could lose over a specific time period, with a given level of confidence?"

THE THREE PARAMETERS OF VAR

Time Horizon: The period over which the risk is assessed (e.g., 1 day, 10 days, 1 month).
Regulatory capital (Basel III) often requires a 10-day VaR.

Confidence Level: The statistical certainty of the estimate (e.g., 95%, 99%). A 99% confidence
level means there is only a 1% chance the loss will exceed the VaR amount.

Loss Amount: The actual rupee or percentage figure representing the maximum expected
loss.

Example Statement: "The 1-day 95% VaR of our portfolio is ₹10 Crores."
Translation: We are 95% confident that our portfolio will  not lose more than ₹10 Crores in a
single trading day. (Or conversely, we expect to lose MORE than ₹10 Crores on only 1 out of
every 20 trading days).

Mathematical Calculation of VaR (Parametric Method)

Assuming returns  are  normally  distributed (a  bell  curve),  VaR is  calculated using the Z-score  from
standard normal distribution tables.

VaR = Portfolio Value × (Z-score × Standard

Deviation)

Standard Z-scores to memorize for exams:
95% Confidence: Z = 1.645
99% Confidence: Z = 2.33

• 

• 

• 
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Time Scaling of VaR

If  you calculate a 1-day VaR but need a 10-day VaR, you cannot just multiply by 10. Risk (standard
deviation) scales with the square root of time.

N-Day VaR = 1-Day VaR × √N
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9.4 ICMAI Level Illustration 1: Value at Risk

CALCULATING REGULATORY MARKET RISK

Problem Statement: GlobalBank's proprietary trading desk holds an equity portfolio currently
valued  at  ₹500  Crores.  The  daily  volatility  (standard  deviation)  of  the  portfolio  returns  is
estimated to be 1.5%. Assume there are 250 trading days in a year, and the returns are normally
distributed.

Required:

Calculate the 1-day Value at Risk (VaR) at a 99% confidence level.

Calculate the 10-day Value at Risk (VaR) at a 99% confidence level (required for regulatory
capital limits).

Calculate the Annualized VaR at a 95% confidence level.

(Given: Z-score for 99% = 2.33; Z-score for 95% = 1.645).

Step 1: Calculate 1-Day VaR at 99%

Formula: VaR = Portfolio Value × (Z-score × Daily Standard Deviation)

VaR (1-day, 99%) = ₹500 Crores × (2.33 × 0.015)

VaR (1-day, 99%) = ₹500 Crores × 0.03495 = ₹17.475 Crores

Interpretation: The bank is 99% certain it will not lose more than ₹17.475 Crores tomorrow.

Step 2: Calculate 10-Day VaR at 99%

We use the square root of time rule to scale the 1-day VaR.

VaR (10-day) = 1-Day VaR × √10

VaR (10-day) = ₹17.475 Crores × 3.1623 = ₹55.26 Crores

1. 

2. 

3. 
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Step 3: Calculate Annualized VaR at 95%

First, find the 1-day VaR at 95%.

VaR (1-day, 95%) = ₹500 Crores × (1.645 × 0.015) = ₹500 × 0.024675 = ₹12.3375 Crores.

Next, scale it to 1 year using the number of trading days (N = 250).

Annual VaR = 1-Day VaR × √250

Annual VaR = ₹12.3375 Crores × 15.8114 = ₹195.07 Crores

EXAM TRICK: MEAN RETURN ADJUSTMENT

In standard exams, the daily mean return is usually assumed to be ZERO because it is negligible
over 1 day. However, if the question provides an expected daily return (e.g., μ = 0.05%), the exact
formula becomes: VaR = Portfolio Value × [ (Z × σ) - μ ]. The expected return slightly offsets the
maximum loss.
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Chapter 10: Financial Derivatives

10.1 The Conceptual Framework

A derivative is a financial contract whose value is "derived" from an underlying asset (such as a stock,
bond, currency, or commodity). Derivatives are used primarily for two purposes:  Hedging (mitigating
risk by locking in prices) and Speculation (betting on price movements with high leverage).

10.2 Forward Contracts

A Forward Contract is a customized, Over-The-Counter (OTC) agreement between two parties to buy or
sell an asset at a specified future date for a price agreed upon today. No money changes hands today.

PRICING A FORWARD CONTRACT (COST OF CARRY MODEL)

The forward price  (F)  is  simply  the spot  price  (S)  today,  plus  the cost  of  carrying that  asset
(interest, storage) until maturity, minus any income generated by the asset (dividends, yields).

Discrete Compounding Formula:

F = S × (1 + r)t

Continuous Compounding Formula (Used heavily in SFM):

F = S × ert

Where S = Spot Price, r = Risk-free interest rate, t = Time in years, e = Euler's number (2.71828).
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Adjustments to the Forward Pricing Model

Scenario Adjusted Continuous Formula

Asset pays a Dividend Yield
(y)

F = S × e(r - y)t

(The dividend yield reduces the cost of carry because the holder earns
income).

Asset has a Storage Cost (c) F = S × e(r + c)t

(Storage costs increase the cost of holding physical commodities like gold/
oil).

ARBITRAGE IN FORWARDS

If  the actual  market Forward Price is  HIGHER than the theoretical  calculated 'F',  the asset is
overvalued in the futures market.  Strategy: Cash and Carry Arbitrage. Borrow money at rate
'r', buy the asset in the Spot market, and Short (sell) the Forward contract to lock in a risk-free
profit.
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10.3 Futures Contracts

A Futures Contract is fundamentally similar to a Forward Contract, but it is standardized and traded
on a formal exchange (like the NSE). Because the exchange acts as the counterparty to all  trades,
counterparty credit risk (default risk) is virtually eliminated.

The Margin Mechanism (Mark-to-Market)

To ensure nobody defaults, exchanges require traders to post collateral and settle profits/losses daily.
This is the hallmark of Futures.

KEY MARGIN TERMINOLOGY

Initial Margin: The upfront deposit required to open a futures position. (e.g., 10% of the
total contract value). It acts as a performance bond.

Mark-to-Market (MTM): The daily settlement of gains and losses. If the futures price drops,
the long position's account is debited, and the short position's account is credited.

Maintenance  Margin: The  minimum  balance  that  must  be  maintained  in  the  margin
account after MTM losses. It is lower than the Initial Margin.

Margin  Call: If  daily  losses  cause  the  account  balance  to  drop  below  the  Maintenance
Margin, the broker issues a Margin Call. The trader must deposit cash immediately to bring
the balance all the way back up to the Initial Margin level (not just the maintenance level).

• 

• 

• 

• 
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Differences: Forwards vs. Futures

Feature Forward Contracts Futures Contracts

Customization Highly customized (OTC). Any
date, any quantity.

Standardized by the Exchange (e.g., lots of 50,
expiry on last Thursday).

Settlement Settled once at maturity. Settled daily (Mark-to-Market).

Counterparty
Risk

High (One party may default). Virtually zero (Clearinghouse guarantees the
trade).

Delivery Usually results in physical
delivery.

Usually squared off before maturity; cash
settled.
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10.4 ICMAI Level Illustration 2: Forward Pricing &
Arbitrage

COST OF CARRY AND ARBITRAGE EXECUTION

Problem Statement: The spot price of Reliance Industries shares is ₹2,500. The continuously
compounded  risk-free  interest  rate  is  8%  per  annum.  Reliance  is  expected  to  provide  a
continuous dividend yield of 3% per annum.

A 6-month (0.5 years) forward contract on Reliance is currently trading in the market at a price of
₹2,600.

Required:

Calculate the theoretical Fair Value of the 6-month forward contract.

Determine if an arbitrage opportunity exists.

Detail the exact steps to execute the arbitrage and calculate the risk-free profit per share.

(Given: e0.025 = 1.0253)

Step 1: Calculate Theoretical Fair Value (F)

Because there is a continuous dividend yield, we use the adjusted cost of carry model.

Formula: F = S × e(r - y)t

Spot (S) = ₹2,500

r = 8% (0.08)

y = 3% (0.03)

t = 6 months = 0.5 years

F = 2500 × e(0.08 - 0.03) × 0.5

F = 2500 × e(0.05) × 0.5

F = 2500 × e0.025

F = 2500 × 1.0253 = ₹2,563.25

1. 

2. 

3. 

• 

• 

• 

• 

Paper 14: Strategic Financial Management

CMAKnowledge.in | Ultimate SFM Master Series | Page 12



Step 2: Identify Arbitrage Opportunity

The theoretical fair value is ₹2,563.25. However, the actual market forward price is ₹2,600. Since the
Actual  Price  >  Fair  Value,  the  forward  contract  is  Overvalued.  Yes,  a  "Cash  and  Carry"  arbitrage
opportunity exists.

Step 3: Execute Cash & Carry Arbitrage

To exploit an overvalued forward, we must SELL the forward and BUY the spot asset.

Action Today (t=0): Borrow ₹2,500 at the risk-free rate of 8%. Use the funds to buy one share of
Reliance in the spot market. Simultaneously, Short (Sell) a 6-month forward contract at ₹2,600.

Action during the 6 months: Hold the share and earn the 3% continuous dividend yield.

Action at Maturity (t=0.5): Deliver the share to settle the forward contract. You receive ₹2,600.

Settle the Loan: The amount owed to the bank (net of dividends earned to offset interest) is exactly
equal to the theoretical forward price of ₹2,563.25.

Risk-Free Arbitrage Profit: Cash Inflow from Forward - Loan Repayment
Profit = ₹2,600 - ₹2,563.25 = ₹36.75 per share.

1. 

2. 

3. 

4. 
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10.5 Options Contracts: The Basics

An Option gives the buyer the right, but not the obligation, to buy or sell an underlying asset at a
specific price (Strike Price) on or before a specific date (Expiry Date). To acquire this right, the buyer
pays a non-refundable upfront fee called the Premium to the option seller (Writer).

CALL VS. PUT OPTIONS

Call Option (Right to BUY) Put Option (Right to SELL)

Bought when the investor expects the market
price to Rise (Bullish).

Bought when the investor expects the market
price to Fall (Bearish).

Maximum Loss for Buyer: The Premium paid. Maximum Loss for Buyer: The Premium paid.

Maximum Profit for Buyer: Unlimited (Stock
can rise infinitely).

Maximum Profit for Buyer: Substantial (Stock
can fall to zero).

Moneyness of an Option

Moneyness describes the relationship between the Current Market Price (CMP or S) and the Strike Price
(X).

Status
Call Option (Right
to Buy)

Put Option (Right
to Sell)

Action at Expiry

In the Money
(ITM)

Market Price > Strike
Price (S > X)

Market Price < Strike
Price (S < X)

Exercise the option. It has
intrinsic value.

At the Money
(ATM)

Market Price = Strike
Price (S = X)

Market Price = Strike
Price (S = X)

Indifferent. Usually let it lapse
to save fees.

Out of the
Money (OTM)

Market Price < Strike
Price (S < X)

Market Price > Strike
Price (S > X)

Lapse. It is worthless. You lose
the premium.
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EUROPEAN VS. AMERICAN OPTIONS

European Options can ONLY be exercised on the exact expiration date. American Options can
be exercised on ANY day up to and including the expiration date. In CMA SFM problems, assume
options are European unless explicitly stated otherwise, as the Black-Scholes model is designed
for European options.
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10.6 Option Pricing: The Binomial Model

The Binomial Options Pricing Model assumes that over a given time period, the price of the underlying
stock can only move to two possible values: it will either move UP (by factor 'u') or move DOWN (by
factor 'd'). By constructing a risk-free hedge portfolio, we can calculate the exact fair value of the option
premium.

THE ONE-STEP BINOMIAL MECHANICS (DELTA HEDGING)

The logic is to create a portfolio consisting of a certain number of shares (Δ) and 1 Short Call
Option. If done correctly, the value of this portfolio will be exactly the same whether the stock
goes up or down. Since the portfolio is now risk-free, it must earn the risk-free interest rate.

Step 1: Calculate the Hedge Ratio (Delta / Δ)

Delta represents the number of shares you must buy to hedge one short call option.

Δ = (Cu - Cd) / (Su - Sd)

Where:
Cu = Payoff of Call option if stock goes UP.
Cd = Payoff of Call option if stock goes DOWN.
Su = Price of stock if it goes UP.
Sd = Price of stock if it goes DOWN.

Step 2: Calculate the Present Value of the Risk-Free Portfolio

Value of Portfolio at Expiry = (Δ × Su) - Cu     [This will equal (Δ × Sd) - Cd]

Present Value = Value at Expiry / (1 + r)

Step 3: Solve for the Call Option Value (C)

Since the initial cost to set up the portfolio is buying Δ shares and receiving the option premium
(C), we equate the initial cost to the Present Value.

(Δ × S) - C = Present Value of Portfolio

C = (Δ × S) - Present Value
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Risk-Neutral Probability Method (Alternative Formula)

An alternative, faster mathematical way to find the option price is using Risk-Neutral Probabilities (p).

p = [ (1 + r) - d ] / [ u - d ]

Call Price (C) = [ p(Cu) + (1-p)(Cd) ] / (1 + r)

Where 'u' = Su/S, and 'd' = Sd/S.
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10.7 ICMAI Level Illustration 3: Binomial Pricing

ONE-STEP BINOMIAL VALUATION

Problem Statement: The current market price of Zigma Ltd. equity share is ₹100. In one year,
the price is expected to either rise by 25% (to ₹125) or fall by 20% (to ₹80). The risk-free interest
rate is 10% per annum.

Required: Calculate the fair value of a 1-year European Call Option with a Strike Price (X) of ₹110
using the Delta Hedging (Replicating Portfolio) approach.

Step 1: Identify Future Prices and Option Payoffs

Current Stock Price (S) = ₹100

Strike Price (X) = ₹110

Stock goes UP (Su) = ₹125. Call Payoff (Cu) = Max(0, 125 - 110) = ₹15

Stock goes DOWN (Sd) = ₹80. Call Payoff (Cd) = Max(0, 80 - 110) = ₹0 (Option lapses)

Step 2: Calculate the Hedge Ratio (Delta)

Δ = (Cu - Cd) / (Su - Sd)

Δ = (15 - 0) / (125 - 80) = 15 / 45 = 1/3 (or 0.3333)

Meaning: The investor must buy 1/3 of a share for every 1 Call Option sold.

Step 3: Calculate the Value of the Hedged Portfolio at Expiry

If stock goes UP to ₹125: Value = (Δ × Su) - Cu = (1/3 × 125) - 15 = 41.67 - 15 = ₹26.67

If stock goes DOWN to ₹80: Value = (Δ × Sd) - Cd = (1/3 × 80) - 0 = ₹26.67

The portfolio is perfectly hedged. It pays exactly ₹26.67 regardless of market movement.

• 

• 

• 

• 
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Step 4: Discount to Present Value

Since the ₹26.67 is guaranteed in 1 year, we discount it at the risk-free rate of 10%.

Present Value = 26.67 / (1 + 0.10) = 26.67 / 1.10 = ₹24.24

Step 5: Calculate Call Option Price (C)

Cost of setting up portfolio today = PV of Portfolio

(Δ × S) - C = PV

(1/3 × 100) - C = 24.24

33.33 - C = 24.24

C = 33.33 - 24.24 = ₹9.09

ALTERNATIVE CHECK (RISK-NEUTRAL METHOD)

u = 1.25, d = 0.80, r = 0.10.
p = (1.10 - 0.80) / (1.25 - 0.80) = 0.30 / 0.45 = 2/3.
C = [ (2/3 × 15) + (1/3 × 0) ] / 1.10 = 10 / 1.10 = ₹9.09. Both methods yield identical results!
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10.8 Black-Scholes Option Pricing Model (BSOPM)

The Black-Scholes model is the holy grail of financial derivatives. Unlike the discrete binomial model,
BSOPM assumes that stock prices move continuously in a log-normal distribution.  It  calculates the
theoretical fair value of a European Call or Put Option based on 5 critical variables.

THE 5 VARIABLES OF BLACK-SCHOLES

Current Stock Price (S): Higher 'S' = Higher Call Price, Lower Put Price.

Strike Price (X): Higher 'X' = Lower Call Price, Higher Put Price.

Time to Expiration (t): More time = Higher chance of favorable movement = Higher Call
AND Put Prices.

Risk-Free Interest Rate (r): Higher 'r'  increases the present value advantage of delaying
payment = Higher Call Price, Lower Put Price.

Volatility / Standard Deviation (σ): Higher volatility = greater chance of extreme payoffs =
Higher Call AND Put Prices.

The Mathematical Formula (Call Option)

C = S × N(d1) - X × e
-rt × N(d2)

Where:

d1 = [ ln(S/X) + (r + σ2/2)t ] / [ σ√t ]

d2 = d1 - σ√t

N(d): The cumulative standard normal probability. It tells you the probability that a random variable will
be less than or  equal  to 'd'.  N(d1)  mathematically  represents  the Option's  Delta. N(d2)  represents the

probability that the option will finish In-The-Money.

PUT-CALL PARITY (SHORTCUT FOR PUT OPTIONS)

1. 

2. 

3. 

4. 

5. 
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If you calculate the Call Price (C), you do not need to use the complex BSOPM formula again to
find the Put Price (P). You must use the Put-Call Parity equation, which links Calls, Puts, Stocks,
and Bonds.

C + X × e-rt = P + S

(Call Premium + PV of Strike Price = Put Premium + Spot Price)
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10.9 ICMAI Level Illustration 4: Black-Scholes
Application

CALCULATING EUROPEAN CALL & PUT PREMIUMS

Problem  Statement: The  shares  of  Titan  Ltd.  are  currently  trading  at  ₹500  (S).  A  6-month
European Call option with a strike price of ₹480 (X) is available. The continuously compounded
risk-free interest rate is 8% p.a. The volatility (standard deviation) of the stock returns is 30% p.a.

Required: Calculate the value of the Call option using the Black-Scholes model. Then, calculate
the value of the corresponding Put option.

Given Values:
ln(500/480) = ln(1.0416) = 0.0408

e-0.04 = 0.9608
N(0.488) = 0.6872
N(0.276) = 0.6087

Step 1: Extract and Format Variables

S = 500. X = 480. r = 0.08. σ = 0.30. t = 6/12 = 0.5 years.

Step 2: Calculate d1 and d2

d1 = [ ln(S/X) + (r + σ2/2)t ] / [ σ√t ]

Numerator = 0.0408 + (0.08 + 0.302 / 2) × 0.5
= 0.0408 + (0.08 + 0.09 / 2) × 0.5
= 0.0408 + (0.08 + 0.045) × 0.5
= 0.0408 + (0.125 × 0.5) = 0.0408 + 0.0625 = 0.1033

Denominator = 0.30 × √0.5 = 0.30 × 0.7071 = 0.2121

d1 = 0.1033 / 0.2121 = 0.487 (Use given N(d1) for 0.488 ≈ 0.6872)

d2 = d1 - σ√t = 0.487 - 0.2121 = 0.275 (Use given N(d2) for 0.276 ≈ 0.6087)
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Step 3: Calculate Call Value (C)

C = S × N(d1) - X × e-rt × N(d2)

C = 500 × 0.6872 - 480 × e-(0.08 × 0.5) × 0.6087

C = 343.60 - 480 × (0.9608) × 0.6087

C = 343.60 - 480 × 0.5848

C = 343.60 - 280.70 = ₹62.90

Step 4: Calculate Put Value (P) using Put-Call Parity

P + S = C + X × e-rt

P + 500 = 62.90 + 480 × (0.9608)

P + 500 = 62.90 + 461.18

P + 500 = 524.08

P = 524.08 - 500 = ₹24.08
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10.10 Option Sensitivities: "The Greeks"

While Black-Scholes calculates the absolute price of an option today, traders need to know how that
price will change tomorrow when the underlying variables change. These sensitivities are measured by
the "Greeks."

Greek What it Measures Behavior and Interpretation

Delta (Δ) Change in Option Price
for a ₹1 change in the
Underlying Stock Price.

Call Delta: Ranges from 0 to +1.0.
Put Delta: Ranges from 0 to -1.0.
Interpretation: If a Call has a Delta of 0.60, and the stock
rises by ₹10, the Call premium will rise by ₹6.00. Delta
increases as the option gets deeper In-The-Money.

Gamma
(Γ)

Change in Delta for a ₹1
change in the Underlying
Stock Price.

Gamma measures the curvature (acceleration) of the
option. Gamma is highest for At-The-Money (ATM)
options because their Delta is the most sensitive to small
price swings.

Theta
(Θ)

Change in Option Price
for a 1-day decrease in
time to expiration.

Time Decay. Options are wasting assets. Theta is almost
always negative. The closer you get to expiration, the
faster the option loses value. (Option writers/sellers LOVE
Theta).

Vega (v) Change in Option Price
for a 1% change in
Implied Volatility.

Higher volatility means a higher chance of big payoffs.
Thus, Vega is positive for both Calls and Puts. Long
options benefit from exploding market volatility.

Rho (ρ) Change in Option Price
for a 1% change in Risk-
Free Interest Rate.

Least impactful Greek. Call options have positive Rho
(higher rates = higher call prices). Puts have negative
Rho.

DELTA HEDGING STRATEGY

Banks use Delta to create "Delta Neutral" portfolios (where total portfolio Delta = 0). If a bank
sells 1,000 Call options (Delta = 0.60), their position delta is -600. To hedge against a stock price
rise wiping them out, the bank must BUY exactly 600 shares of the underlying stock. If the stock
goes up, the loss on the short calls is perfectly offset by the gain on the 600 physical shares.
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10.11 Swaps: Interest Rate Swaps (IRS)

A Swap is an OTC derivative contract where two parties agree to exchange sequences of cash flows over
a set period.  The most common is  the Interest  Rate Swap, typically  exchanging a Fixed Rate for a
Floating Rate (like LIBOR or MIBOR) based on a Notional Principal amount.

WHY DO COMPANIES USE SWAPS?

1. Hedging: A company with a massive floating-rate loan fears that interest rates will rise. They
enter a swap to Pay Fixed / Receive Floating. The floating receipts from the swap perfectly cover
their floating loan payments, effectively converting their loan into a safe, fixed-rate liability.

2. Comparative Advantage (Arbitrage): Two companies want different types of loans, but each
has a distinct credit rating. By borrowing where they have the strongest comparative advantage
and swapping the obligations, BOTH companies can lower their borrowing costs.

The Mechanics of a Plain Vanilla Swap

Notional  Principal: The principal  amount is  NEVER exchanged.  It  is  only  used to calculate the
interest payments. (e.g., 10% of ₹100 Crores).

Netting: Payments are netted. If Party A owes Party B ₹10 Lakhs (Fixed), and Party B owes Party A
₹12 Lakhs (Floating), Party B simply transfers the net difference of ₹2 Lakhs to Party A.

Comparative Advantage Mechanism

This is the core concept tested in SFM. Assume Company A is highly rated (AAA) and Company B is
poorly rated (BBB).

Company A wants a Floating Rate loan. Company B wants a Fixed Rate loan.

Because of A's AAA rating, it can borrow both Fixed and Floating cheaper than B. It has an Absolute
Advantage in both markets.

However, A's advantage over B is much wider in the Fixed market (e.g., A pays 8% fixed, B pays 10%
fixed. Diff = 2%) than in the Floating market (A pays MIBOR+1%, B pays MIBOR+2%. Diff = 1%).

Therefore, A has a Comparative Advantage in Fixed. B has a comparative advantage in Floating.

• 

• 

• 

• 

• 

• 
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The Strategy: A borrows Fixed. B borrows Floating. They enter an interest rate swap. The total
system savings  =  Difference  in  Fixed  rates  (2%)  -  Difference  in  Floating  rates  (1%)  =  1% Total
Arbitrage Gain, which they split.

• 
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10.12 ICMAI Level Illustration 5: Interest Rate Swaps

STRUCTURING A SWAP VIA COMPARATIVE ADVANTAGE

Problem Statement: Company X and Company Y require ₹50 Crores each for a 5-year project.
Company X requires a  Floating Rate loan,  while  Company Y requires a  Fixed Rate loan.  The
borrowing rates offered to them by their respective banks are:

Company Fixed Rate Offered Floating Rate Offered

Company X (AAA Rating) 9.0% MIBOR + 0.5%

Company Y (BBB Rating) 10.5% MIBOR + 1.0%

An investment bank proposes to structure a swap to help both companies achieve their desired
loans at a cheaper rate. The investment bank will take a fee of 0.2% per annum. The remaining
benefits will be shared equally between X and Y.

Required: Calculate the effective borrowing rate for Company X and Company Y after executing
the swap.

Step 1: Calculate the Total Arbitrage Gain Available

Difference in Fixed Market = 10.5% - 9.0% = 1.5%
Difference in Floating Market = (MIBOR + 1.0%) - (MIBOR + 0.5%) = 0.5%

Total Gain available = Diff in Fixed - Diff in Floating = 1.5% - 0.5% = 1.0%.

Step 2: Distribute the Gain

Total Gain = 1.0%
Less: Bank Fee = 0.2%
Net Gain available for companies = 0.8%.

Since they split it equally, Company X gets 0.4% savings, and Company Y gets 0.4% savings.
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Step 3: Calculate Effective Borrowing Rates

For Company X:
X wanted a Floating loan. The direct market offer was MIBOR + 0.5%.
Effective Rate = Direct Offer - Share of Savings
Effective Rate = (MIBOR + 0.5%) - 0.4% = MIBOR + 0.1%.

For Company Y:
Y wanted a Fixed loan. The direct market offer was 10.5%.
Effective Rate = Direct Offer - Share of Savings
Effective Rate = 10.5% - 0.4% = 10.1%.

Mechanics (How it actually happens): X borrows Fixed at 9%. Y borrows Floating at MIBOR+1%.
They swap. X pays Y MIBOR+0.1%. Y pays X 9%. X's net cost = Pays 9% to bank + Pays MIBOR+0.1%
to Y - Receives 9% from Y = MIBOR+0.1%. Perfect execution.
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10.13 Currency Swaps & Interest Rate Options

Currency Swaps

While Interest Rate Swaps only exchange interest payments in the same currency, a Currency Swap
involves exchanging both principal and interest payments in different currencies. It is primarily used
by MNCs to secure cheaper foreign debt and hedge against long-term exchange rate volatility.

Initial Exchange: At the start (t=0), the two parties exchange the Principal amounts at the current
spot exchange rate. (e.g., Party A gives $10M, Party B gives ₹830M).

Interest Payments: Party A pays Rupee interest to B. Party B pays Dollar interest to A.

Final Exchange: At maturity, the Principal amounts are re-exchanged at the  original spot rate.
This perfectly hedges both parties against any currency depreciation over the loan's life.

Interest Rate Options (Caps, Floors, Collars)

Instead  of  swapping  fixed for  floating  (which  locks  you  in),  borrowers  can  buy  options  to  protect
against adverse interest rate movements while retaining the benefit of favorable movements.

Instrument Mechanism and Application

Interest Rate
CAP

A series of Call Options on interest rates (called Caplets). Bought by a borrower
holding a floating rate loan. The Cap sets a maximum ceiling rate (e.g., 8%). If market
rates hit 10%, the seller pays the 2% difference. If rates stay at 6%, the borrower just
pays 6%. (Protects against rising rates).

Interest Rate
FLOOR

A series of Put Options on interest rates (called Floorlets). Bought by a lender/
investor receiving floating rate interest. The Floor sets a minimum guaranteed return
(e.g., 5%). If market rates crash to 3%, the seller pays the 2% difference. (Protects
against falling rates).

COLLAR A strategy combining both. The borrower BUYS a Cap (ceiling) and SELLS a Floor
(minimum limit). The premium received from selling the Floor offsets the cost of
buying the Cap, creating a Zero-Cost Collar. The borrower's interest rate is locked
within a band (e.g., between 6% and 9%).

• 

• 

• 
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10.14 Exam Insights & Quick Revision Notes

The Core Derivatives Traps Set by ICMAI

Concept Golden Rule for Exams

Continuous vs
Discrete

In Forward pricing, if the problem provides an exponent factor like e0.08, you MUST

use the continuous formula F = S × ert. If no 'e' values are provided, default to

discrete F = S × (1+r)t.

Put-Call Parity This is the most critical shortcut. Always remember: C + PV(X) = P + S. If asked to
find the value of a Put option using Black-Scholes, calculate the Call value first, then
plug it into this simple equation.

Initial Margin
in Futures

Initial margin is calculated on the TOTAL Contract Value, not the unit price. Contract
Value = Lot Size × Futures Price.

Swap
Structuring

The company with the Absolute Advantage in BOTH markets (cheaper rates) will
dictate the terms, but the Comparative Advantage decides who borrows what.
Always assign the Fixed loan to the company with the widest spread advantage in
the Fixed market.

QUICK THEORETICAL SHORT NOTES (4 MARKS)

1. Value at Risk (VaR): A statistical technique used to measure and quantify the level of financial
market risk within a firm over a specific time frame. It provides the maximum expected loss at a
given confidence level (e.g., 95% or 99%). It assumes normal distribution of returns and scales
with the square root of time.

2. Cash and Carry Arbitrage: A risk-free trading strategy executed when a Forward/Futures
contract is  overpriced relative to its  theoretical  Cost of  Carry value.  The arbitrageur borrows
money, buys the asset in the spot market, and simultaneously sells the futures contract, locking
in the spread as pure profit upon delivery.

3. Delta Hedging: An options strategy aiming to reduce the directional risk associated with price
movements of the underlying asset. If a trader sells a call option, they have a negative Delta. To
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hedge, they buy the underlying stock in a quantity exactly equal to the option's Delta, creating a
portfolio that remains stable regardless of small market swings.
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10.15 Cognitive Brain Map: Risk & Derivatives

THE DERIVATIVES PRICING ARCHITECTURE

FORWARDS & FUTURES

Based strictly on the Cost of
Carry Model.

F = S × e(r - y + c)t

BINOMIAL OPTIONS

Discrete  2-state  model.  Risk-
Neutral Probability.

p = [ (1+r) - d ] / (u - d)

BLACK-SCHOLES
OPTIONS

Continuous  log-normal
pricing using volatility (σ).

C = S · N(d1) - X · e-rt ·
N(d2)

OPTIONS PAYOFF & GREEKS MATRIX

Condition Call Option (Right to Buy) Put Option (Right to Sell)

In the Money
(ITM)

Stock > Strike (S > X). Exercise. Stock < Strike (S < X). Exercise.

Out of Money
(OTM)

Stock < Strike (S < X). Lapse. Stock > Strike (S > X). Lapse.

Delta (Δ) Positive (+0.0 to +1.0). Rises as
stock rises.

Negative (-1.0 to 0.0). Rises as
stock falls.

Theta (Θ) Negative (Time decay hurts
buyers).

Negative (Time decay hurts
buyers).
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10.16 ICMAI-Calibrated MCQ Test Bank

Q1. If the current spot price of an asset is ₹100, the risk-free rate is 5%, and the 1-year
forward contract is trading at ₹108, which arbitrage strategy should be executed? (Assume

continuous compounding e0.05 = 1.051).

A. Reverse Cash and Carry Arbitrage.

B. Buy the Forward, Sell the Spot.

C. Borrow ₹100 at 5%, Buy the Spot, and Sell the Forward contract.

D. No arbitrage opportunity exists.

Answer: C. Theoretical Fair Value = 100 * 1.051 = ₹105.10. Actual Forward = ₹108. The forward is
Overvalued. Strategy: Cash & Carry. Borrow money to buy the spot asset cheap, and short the
expensive forward contract to lock in a risk-free profit of ₹2.90.

Q2. In the Black-Scholes Option Pricing Model, an increase in which of the following
variables will cause the price of BOTH a Call Option and a Put Option to increase?

A. The current Stock Price (S)

B. The Risk-Free Interest Rate (r)

C. The Volatility / Standard Deviation (σ)

D. The Strike Price (X)

Answer: C. Volatility (Vega) increases the probability of extreme price movements in either
direction. Because option buyers have limited downside (loss is capped at premium) but
unlimited upside, higher volatility increases the value of both calls and puts.

Q3. A company holds a massive floating-rate loan and fears interest rates will rise. What is
the most appropriate derivative strategy to hedge this specific risk?

A. Enter an Interest Rate Swap to Pay Floating and Receive Fixed.

B. Buy an Interest Rate Floor.

C. Enter an Interest Rate Swap to Pay Fixed and Receive Floating, or Buy an Interest Rate Cap.

D. Sell a Put Option.

Answer: C. By swapping to Pay Fixed, they lock in their liability. The floating receipts from the
swap will cancel out their floating loan payments. Alternatively, buying a Cap sets a hard ceiling
on how high their interest payments can rise.

Paper 14: Strategic Financial Management

CMAKnowledge.in | Ultimate SFM Master Series | Page 33



Q4. According to the 1-Day Value at Risk (VaR) concept, if a portfolio has a 95% VaR of ₹2
Crores, it implies that:

A. The maximum possible loss under any circumstance is ₹2 Crores.

B. There is a 95% probability that the portfolio will gain ₹2 Crores tomorrow.

C. There is a 5% probability that losses will exceed ₹2 Crores tomorrow.

D. The standard deviation of the portfolio is 5%.

Answer: C. VaR does not represent the absolute worst-case scenario. It states that on 95 out of
100 days, losses will be less than ₹2 Crores, meaning on 5 out of 100 days (5% probability),
losses will be WORSE than ₹2 Crores.
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10.17 Strategic Glossary & Practical Applications

A reference dictionary for the essential terminology in Financial Risk Management and Derivatives.

Term Definition & Corporate Application

Value at Risk
(VaR)

A statistical technique that quantifies the maximum potential loss a portfolio could
face over a specific time period at a specific confidence level. Application: The
Reserve Bank of India mandates that all major commercial banks calculate a 10-day
VaR to determine the exact amount of statutory capital they must keep in reserve to
prevent insolvency.

Mark-to-Market
(MTM)

The process of calculating and settling the daily gains and losses on a Futures
contract based on the closing market price. Application: Prevents systemic default. If
a trader makes a bad bet, MTM ensures the cash is drained from their margin account
daily, rather than allowing massive losses to accumulate hidden until maturity.

In-The-Money
(ITM)

An option that possesses intrinsic value. For a Call option, S > X. For a Put option, S
< X. Application: If you hold a Call option with a strike of ₹100 on a stock trading at
₹120, your option is ITM by ₹20. You can immediately exercise the right to buy at ₹100
and sell in the open market for ₹120.

Delta (Δ) The primary Option Greek. It measures how much an option's premium will
change for a ₹1 change in the underlying stock. Application: Institutional market
makers (who sell options to retail investors) constantly calculate Delta to know exactly
how many physical shares they must buy or sell to keep their portfolios perfectly
hedged (Delta Neutral).

Comparative
Advantage
(Swaps)

A situation where one company can borrow at a lower relative premium in one
market (Fixed) than in another market (Floating) compared to a second company. 
Application: The foundational mathematical reason Interest Rate Swaps exist, allowing
two companies to effectively lower their borrowing costs by trading obligations.

Zero-Cost Collar An interest rate hedging strategy where a borrower buys a Cap (ceiling) and
simultaneously sells a Floor (minimum limit). Application: The premium earned from
selling the floor perfectly pays for the cost of the cap. The company locks its floating
rate loan into a safe band (e.g., between 6% and 9%) without paying any upfront cash
for the derivatives.
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End of Volume 4 - Chapter 9 & 10

You have successfully completed Section C: Financial Risk Management. You have mastered VaR, Cost
of Carry Arbitrage, Black-Scholes/Binomial Option Pricing, and Swaps. You are now prepared for the
final  frontier:  Section  D  &  E  covering  International  Finance,  Forex  Hedging,  and  Digital  Finance
Ecosystems.
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Chapter 11: Foreign Exchange Market

11.1 The Conceptual Framework

International Finance expands the corporate finance framework globally. When a company operates
across borders, it faces a new, critical variable: the Exchange Rate. The Foreign Exchange (Forex) market
is a decentralized global network where currencies are traded, allowing international trade, investment,
and capital flows to occur.

CURRENCY QUOTATIONS: DIRECT VS. INDIRECT

A currency quote represents the price of one currency in terms of another.

Direct Quote: The price of 1 unit of foreign currency expressed in terms of the domestic
currency.
Example in India: 1 USD = ₹83.00. (The foreign currency is fixed at 1 unit).

Indirect Quote: The price of 1 unit of domestic currency expressed in terms of the foreign
currency.
Example in India: 1 INR = $0.012. (The domestic currency is fixed at 1 unit).

Mathematical Link: Direct Quote = 1 / Indirect Quote.

11.2 Two-Way Quotes & Spread

Banks and authorized dealers do not trade at a single price; they offer a Two-Way Quote to lock in a
profit margin.

Bid Rate (Buying Rate) Ask / Offer Rate (Selling Rate)

The rate at which the dealer is willing to BUY the
foreign currency from you.

The rate at which the dealer is willing to SELL the
foreign currency to you.

Always the LOWER rate. (e.g., ₹82.50 / $1). Always the HIGHER rate. (e.g., ₹83.00 / $1).

THE SPREAD

• 

• 
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Spread = Ask Rate - Bid Rate
% Spread = [(Ask - Bid) / Ask] × 100
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11.3 Cross Rates & Arbitrage

Calculating Cross Rates

A cross rate is an exchange rate between two currencies calculated from their common relationship
with a third currency (usually the US Dollar). If a direct quote between INR and EUR is not available, a
CMA must construct the cross rate using USD/INR and USD/EUR quotes.

CROSS RATE MECHANICS (WITH BID-ASK)

When calculating cross rates with two-way quotes, you must align the Bid/Ask logic to reflect the
worst-case scenario for the customer (the bank always wins).

Example Scenario: You need EUR/INR (How many Rupees for 1 Euro?). You have:
1 USD = ₹82.00 - 82.50
1 EUR = $1.10 - 1.15

Bid Rate for EUR/INR: To buy Euros, the dealer will give you the worst conversion. Bid EUR/
INR = Bid (USD/INR) × Bid (EUR/USD) = 82.00 × 1.10 = ₹90.20.

Ask Rate for EUR/INR: Ask EUR/INR = Ask (USD/INR)  ×  Ask (EUR/USD)  =  82.50 × 1.15 =
₹94.875.

Triangular Arbitrage

Triangular arbitrage occurs when the quoted cross rate in the market is temporarily out of sync with
the  implied  cross  rate  calculated  from  the  base  currencies.  It  involves  three  trades  across  three
currencies to secure a risk-free profit.

THE "TRIANGLE" RULE

Identify the Discrepancy: Calculate the implied cross rate. Compare it to the actual market
cross rate.

Determine Direction: Is the foreign currency overvalued or undervalued in the direct cross
market?

Execute 3 Trades:
- If the currency is overvalued in the cross market, SELL it there.

• 

• 

1. 

2. 

3. 
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- Example sequence: Convert INR → USD → EUR → INR.
- One full circuit will yield more INR than you started with, generating a risk-free arbitrage
profit. 
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11.4 Forward Pricing & Interest Rate Parity (IRP)

Just  like  standard  derivatives,  the  Forex  market  has  spot  rates  (delivery  today)  and  forward  rates
(delivery in 30, 60, or 90 days). The forward rate is determined entirely by the difference in interest rates
between the two countries.

Forward Premium and Discount

Premium: When a foreign currency is  more expensive in  the forward market  than in the spot
market. (Forward Rate > Spot Rate).

Discount: When a foreign currency is  cheaper in the forward market than in the spot market.
(Forward Rate < Spot Rate).

ANNUALIZED FORWARD MARGIN FORMULA

Forward Premium/Discount % = [ (F - S) / S ] ×

(12 / n) × 100

Where F = Forward Rate, S = Spot Rate, n = Forward period in months.

Interest Rate Parity (IRP) Theory

IRP  states  that  the  forward  rate  between  two  currencies  must  perfectly  offset  the  interest  rate
differential between the two countries. If it doesn't, Covered Interest Arbitrage is possible.

THE IRP EQUATION

F = S × [ (1 + Rhome) / (1 + Rforeign) ]

The Core Logic: The currency of the country with the Higher interest rate will ALWAYS trade at a
Forward Discount. The currency of the country with the Lower interest rate will ALWAYS trade
at a Forward Premium.

• 

• 
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Example: If US interest rates are 4% and Indian rates are 7%, the USD (lower rate) MUST trade at
a  forward  premium  against  the  INR  to  prevent  arbitrageurs  from  borrowing  cheap  dollars,
converting to rupees, earning 7%, and buying dollars back later.
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11.5 Purchasing Power Parity & IFE

1. Purchasing Power Parity (PPP)

PPP theory (developed by Gustav Cassel) links inflation to exchange rates. It states that exchange rates
will adjust so that identical goods cost the same in both countries (The Law of One Price).

RELATIVE PPP EQUATION

Expected Spot Rate (E(S)) = S × [ (1 + Ihome) / (1

+ Iforeign) ]

Where I = Inflation Rate.

The Core Logic: The currency of the country with the Higher inflation rate will naturally  Depreciate.
The country with Lower inflation will see its currency Appreciate.

2. International Fisher Effect (IFE)

The IFE links interest rates directly to expected exchange rate movements, combining IRP and PPP. It
states that the nominal interest rate differential between two countries is purely a reflection of their
expected inflation differential.

THE IFE LOGIC FLOW

Investors demand a real return. Nominal Interest Rate = Real Rate + Expected Inflation.

Assuming real returns are equal globally, if India's interest rate is 8% and the US is 3%, it is
because India's inflation is expected to be 5% higher.

Because India's inflation is 5% higher, the Indian Rupee will depreciate by exactly 5% against
the USD over the year.

Conclusion: Borrowing  in  a  "cheap"  low-interest  currency  (like  USD)  doesn't  give  a  real
advantage, because that currency will appreciate against your home currency by the time
you have to repay the loan, wiping out the interest savings.

• 

• 

• 

• 
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EXAM SUMMARY MATRIX

Theory What Does It Link? Primary Purpose

IRP Interest Rates & Forward
Rates

Calculates exact Forward Rates & prevents risk-free
arbitrage.

PPP Inflation Rates & Spot Rates Predicts Future Spot Rates based on inflation
disparity.

IFE Interest Rates & Future Spot
Rates

Predicts Future Spot Rates based on nominal
interest disparity.
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Chapter 12: Forex Risk Management

12.1 Understanding Forex Exposure

When an MNC engages in cross-border operations, exchange rate fluctuations can destroy its profit
margins. A CMA must manage three distinct types of foreign exchange exposure.

Type of Exposure Definition & Strategic Impact

1. Transaction
Exposure

The risk that a company will suffer a loss on specific outstanding contractual
obligations (receivables or payables) due to a change in exchange rates before
settlement. Example: An Indian exporter bills $100,000 today. If the USD depreciates
before the payment arrives in 90 days, the exporter receives fewer Rupees.

2. Translation
(Accounting)
Exposure

The risk that the consolidated financial statements of an MNC will look worse
because the assets/liabilities of its foreign subsidiaries must be translated into
the parent's home currency at adverse exchange rates at year-end. This affects
balance sheets but usually not immediate cash flows.

3. Economic
(Operating)
Exposure

The long-term risk that exchange rate changes will alter the firm's future
competitive position and overall cash flows. Example: An Indian manufacturer
selling domestically suddenly faces massive competition from Chinese imports
because the Chinese Yuan depreciated drastically, making Chinese goods cheaper in
India.

THE HEDGING OBJECTIVE

In CMA Final SFM, we primarily calculate tools to hedge Transaction Exposure. The objective of
hedging is NOT to make a profit. The objective is to  lock in a specific exchange rate today,
completely eliminating uncertainty so the business can secure its operational profit margins.
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12.2 Hedging Techniques: Forwards & Futures

1. The Forward Market Hedge

This  is  the  most  common,  simple,  and  effective  hedging  tool  used  by  corporate  treasuries.  The
company locks in an exchange rate today with its bank for delivery on a specific future date.

EXECUTION MECHANICS

For Importers (Payables): You need to pay foreign currency in 90 days. You fear the foreign
currency will Appreciate (become more expensive).  Action: BUY a Forward Contract. You
lock in a guaranteed purchase rate today.

For  Exporters  (Receivables): You  will  receive  foreign  currency  in  90  days.  You  fear  the
foreign currency will Depreciate (give you fewer rupees). Action: SELL a Forward Contract.
You lock in a guaranteed selling rate today.

2. The Futures Market Hedge

Similar to forwards, but traded on an exchange with standardized lot sizes and expiry dates. Because
they are standardized, you may suffer from "Basis Risk" (the difference between the exact amount/date
you need to hedge, and the standardized lot size/date of the futures contract).

ICMAI TACTICAL PRICING RULE

When selecting the correct Forward Rate from a bank's Two-Way quote:

Rule of Thumb: The Bank Always Wins.

If you are an Exporter selling USD to the bank, the bank will give you the Lower Rate (Bid).

If you are an Importer buying USD from the bank, the bank will charge you the Higher Rate
(Ask).

Example: Quote is ₹82.50 / ₹83.00. Exporter gets 82.50. Importer pays 83.00.

• 

• 

• 

• 
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12.3 The Money Market Hedge (MMH)

The Money Market Hedge is a synthetic forward contract. Instead of locking in a forward rate with a
bank,  the  corporate  treasury  uses  the  spot  market  and  the  domestic/foreign  short-term  money
markets (borrowing and lending) to manufacture a perfect hedge today.

Scenario A: Hedging a Foreign Payable (Importer)

You owe $100,000 in 90 days. You want to lock down the Rupee cost today.

Determine Present Value of the Liability: You don't need $100,000 today. You need a smaller
amount that, when invested in the US at the US deposit rate, will grow to exactly $100,000 in 90
days.

Buy Spot: Take your Indian Rupees,  go to the spot market,  and buy that smaller USD amount
TODAY at the current Ask rate.

Invest: Deposit  those USDs in a  US bank for  90 days.  At  maturity,  the principal  +  interest  will
perfectly pay off your $100,000 liability.

Funding (Optional): If you didn't have the Rupees in Step 2, you borrow them from an Indian bank
at the Indian borrowing rate. The principal + interest on that Rupee loan is your total locked-in cost.

SCENARIO B: HEDGING A FOREIGN RECEIVABLE (EXPORTER)

You will receive $100,000 in 90 days. You want your Rupees today.

Borrow Foreign Currency: Borrow a specific amount of USD from a US bank today, such
that the principal + interest owed in 90 days exactly equals the $100,000 you will receive.
(Your incoming receivable pays off the loan automatically).

Convert Spot: Sell  those borrowed USDs in the spot market today at the Bid rate to get
Indian Rupees.

Invest Domestic: Deposit those Rupees in an Indian bank for 90 days. The final maturity
value is your locked-in, guaranteed Rupee receipt.

In ICMAI exams, you will invariably be asked to calculate the cost/gain of the Forward Hedge, calculate the
cost/gain of the Money Market Hedge, and recommend the cheaper option.

1. 

2. 

3. 

4. 

1. 

2. 

3. 
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12.4 Currency Options & Cross-Currency Swaps

1. Currency Options

Forwards, Futures, and MMH are rigid. Once executed, you are locked in. If an Indian importer buys a
forward at ₹83/$, and the market unexpectedly crashes to ₹78/$, the importer is stuck paying ₹83,
losing out on the favorable market movement.

Currency Options fix this. They act as insurance policies.

Importers buy CALL Options: Gives the right to buy USD at a ceiling price (e.g., ₹83). If market hits
₹85, exercise the call and buy at ₹83. If market drops to ₹78, let the option lapse and buy cheap in
the open market at ₹78.

Exporters buy PUT Options: Gives the right to sell  USD at  a floor price.  Protects against  USD
depreciation while retaining upside if USD appreciates.

The Trade-off: You must pay an upfront non-refundable Premium. When evaluating an option hedge, the
premium paid (plus the interest lost on that premium over the period) must be factored into the total
effective exchange rate.

2. Cross-Currency Swaps

Used for long-term hedging (e.g., a 5-year foreign loan). Two parties exchange principal amounts in
different currencies at the start, exchange periodic interest payments in the swapped currencies, and
re-exchange the principal at maturity at the original spot rate.

EVALUATING HEDGING ALTERNATIVES

ICMAI 16-mark problems ask you to evaluate 3 or  4  hedging strategies simultaneously.  The
decision metric is simple:

For  Payables  (Importers): Choose  the  method  that  results  in  the  Lowest  Total  Rupee
Outflow.

For Receivables (Exporters): Choose the method that results in the  Highest Total Rupee
Inflow.

• 

• 

• 

• 
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Chapter 13: International Capital Budgeting

13.1 Conceptual Framework

Evaluating a project located in a foreign country introduces two massive new risks into the standard
NPV formula: Foreign Exchange Risk and Political/Country Risk.

A parent company evaluating a foreign subsidiary must decide: do we evaluate the project from the
subsidiary's perspective (in foreign currency), or the parent's perspective (in domestic currency)?

THE TWO APPROACHES TO INTERNATIONAL NPV

Approach 1: The Home Currency Approach (Most Reliable)

Convert all foreign cash flows into the parent's home currency first, then discount.

Estimate the project's Cash Flows in the Foreign Currency (e.g., USD).

Forecast  the future exchange rates for  Years 1,  2,  3...  n.  (Usually  done using Purchasing
Power Parity or Interest Rate Parity formulas).

Convert the foreign cash flows into Home Currency (INR) using these forecasted rates.

Discount the INR cash flows using the Domestic WACC.

Approach 2: The Foreign Currency Approach

Discount the cash flows in the foreign currency first, then convert the final NPV.

Estimate the project's Cash Flows in the Foreign Currency (USD).

Calculate  a  Foreign  WACC.  (Adjust  the  domestic  WACC  using  the  Fisher  Effect/Inflation
differential).

Discount the USD cash flows using the Foreign WACC to get the NPV in USD.

Convert the final USD NPV into INR using the Current Spot Rate.

BLOCKED FUNDS & REMITTANCE LIMITS

1. 

2. 

3. 

4. 

1. 

2. 

3. 

4. 
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A major trap in International Capital Budgeting. If a foreign government prohibits the subsidiary
from remitting 100% of its cash flows back to the parent (e.g., only 60% can be remitted), the
Parent Company's NPV must be calculated ONLY on the 60% that is legally allowed to cross the
border. Cash trapped in a foreign country generates no wealth for the parent's shareholders.
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13.2 ICMAI Level Illustration 1: Triangular Arbitrage

CROSS RATES & ARBITRAGE EXECUTION

Problem Statement: An Indian corporate treasury desk observes the following exchange rates
in the market:

New York Market: USD / EUR = $1.1500

Mumbai Market: INR / USD = ₹82.50

London Market: INR / EUR = ₹96.00

Required: Determine if a triangular arbitrage opportunity exists. If so, detail the steps to execute
the arbitrage starting with ₹10,00,000 and calculate the final risk-free profit.

Step 1: Calculate the Implied Cross Rate

We need to find the theoretical rate for INR/EUR based on the other two quotes.

Implied INR / EUR = (INR / USD) × (USD / EUR)

Implied INR / EUR = 82.50 × 1.1500 = ₹94.875 per EUR.

Step 2: Identify the Mispricing

The Implied rate is ₹94.875/EUR. The actual London market quote is ₹96.00/EUR.

Because Actual (96.00) > Implied (94.875), the Euro is Overvalued in the London market relative to the
rupee. We must SELL Euros in London.

Step 3: Execute the Triangular Arbitrage

Start with ₹10,00,000.

Mumbai (Buy USD): Convert ₹10,00,000 into USD.
$ Amount = 10,00,000 / 82.50 = $12,121.21

• 

• 

• 

1. 
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New York (Buy EUR): Convert $12,121.21 into Euros.
EUR Amount = 12,121.21 / 1.1500 = €10,540.18

London (Sell Overvalued EUR): Convert €10,540.18 back into INR.
INR Amount = 10,540.18 × 96.00 = ₹10,11,857

Step 4: Calculate Profit

Arbitrage Profit = Final INR - Initial INR

Profit = ₹10,11,857 - ₹10,00,000 = ₹11,857 risk-free profit.

2. 

3. 
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13.3 ICMAI Level Illustration 2: IRP & Forward Pricing

COVERED INTEREST ARBITRAGE

Problem Statement: An analyst gathers the following data:

Current Spot Rate: ₹83.00 / USD

Interest Rate in India: 7.00% p.a.

Interest Rate in USA: 4.00% p.a.

Required:

Calculate the theoretical 6-month Forward Rate using Interest Rate Parity (IRP).

If the actual 6-month forward rate in the market is quoted at ₹85.00 / USD, show how an
arbitrageur can make a risk-free profit starting with a borrowing capacity of $100,000.

Step 1: Calculate Theoretical Forward Rate

IRP Formula: F = S × [ (1 + (R_in × t/12)) / (1 + (R_us × t/12)) ]

R_in (6-months) = 7% / 2 = 3.5% = 0.035
R_us (6-months) = 4% / 2 = 2.0% = 0.02

F = 83.00 × [ 1.035 / 1.02 ] = 83.00 × 1.014705 = ₹84.22.

Note: As expected, USD trades at a forward premium because US interest rates are lower.

Step 2: Identify Mispricing

Actual Forward (₹85.00) > Fair Value (₹84.22). The Forward USD is Overvalued. We must SELL forward
USD.

Step 3: Execute Covered Interest Arbitrage

Borrow: Borrow $100,000 in the US at 4% p.a. for 6 months.
Repayment in 6 months = $100,000 × 1.02 = $102,000.

• 

• 

• 

1. 

2. 

1. 
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Convert & Invest: Sell $100,000 in the spot market at ₹83.00 to get ₹83,00,000. Invest this in India
at 7% p.a. for 6 months.
Maturity Value = ₹83,00,000 × 1.035 = ₹85,90,500.

Hedge the Risk: Since you must repay USD in 6 months, enter a Forward Contract TODAY to BUY
$102,000 at the market forward rate of ₹85.00.

Settle at 6 Months:
Use the matured Indian investment (₹85,90,500) to fulfill the forward contract.
Cost to buy $102,000 at ₹85.00 = ₹86,70,000.
Wait. This results in a LOSS (85.9L - 86.7L). The strategy is inverted!

CORRECTION & PROPER ARBITRAGE FLOW

If  Forward USD is OVERVALUED (₹85.00),  you must SELL Forward USD. This means you must
possess USD in the future. Thus, you must invest in the US.

1. Borrow ₹83,00,000 in India at 7%. (Repay ₹85,90,500).
2. Convert to $100,000 Spot. Invest in US at 4%. (Maturity = $102,000).
3. Sell a Forward to convert $102,000 back to INR at ₹85.00 = ₹86,70,000.
4. Arbitrage Profit = ₹86,70,000 (Inflow) - ₹85,90,500 (Loan Payoff) = ₹79,500.

2. 

3. 

4. 
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13.4 ICMAI Level Illustration 3: Hedging Payables

FORWARD VS. MONEY MARKET HEDGE

Problem Statement: Tata Imports owes $500,000 to a US supplier payable in exactly 3 months.
The treasury team is evaluating two hedging strategies to lock in the Rupee cost today.

Spot Rate: ₹82.00 / USD

3-Month Forward Rate: ₹83.10 / USD

Interest Rates (per annum):
  - India: Borrowing = 9%, Investing = 7%
  - USA: Borrowing = 5%, Investing = 3% 

Required: Evaluate  the  Forward  Hedge  and  the  Money  Market  Hedge  (MMH).  Advise  Tata
Imports on the cheapest option.

1. Evaluate Forward Hedge

The company locks in a contract to buy USD at the Forward Rate.

Total Rupee Outflow in 3 months = $500,000 × ₹83.10 = ₹4,15,50,000.

2. Evaluate Money Market Hedge (MMH)

To hedge a payable via MMH, the company must create a USD asset today that matures to exactly
$500,000 in 3 months.

Step A: Calculate USD needed today
The money will be deposited in a US bank at the US investing rate of 3% p.a. (0.75% for 3 months).
USD needed today = $500,000 / (1 + 0.0075) = $500,000 / 1.0075 = $496,277.92.

Step B: Buy USD in Spot Market
Cost in Rupees today = $496,277.92 × ₹82.00 = ₹4,06,94,789.

Step C: Calculate Future Rupee Outflow (Opportunity Cost/Borrowing)
To make a fair comparison with the Forward Contract (which settles in 3 months), we must bring the
MMH cost to Month 3. Assume Tata Imports borrows the ₹4.06 Cr from an Indian bank at the Indian

• 

• 

• 
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borrowing rate of 9% p.a. (2.25% for 3 months).
Total Rupee Outflow in 3 months = ₹4,06,94,789 × 1.0225 = ₹4,16,10,422.

STRATEGIC DECISION

Cost of Forward Hedge = ₹4,15,50,000.
Cost of Money Market Hedge = ₹4,16,10,422.

Tata Imports should choose the Forward Hedge because it results in a lower total cash outflow
by ₹60,422.
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13.5 ICMAI Level Illustration 4: Intl. Capital Budgeting

THE HOME CURRENCY APPROACH

Problem Statement: Reliance Ltd. (India) is evaluating a 3-year project in the USA. The initial
investment is $2 Million. The expected post-tax USD cash flows are: Year 1 = $0.8M, Year 2 =
$1.0M, Year 3 = $1.2M.

Current Spot Rate: ₹80 / USD.

Inflation in India is expected to be 6% p.a.

Inflation in the USA is expected to be 2% p.a.

Reliance's domestic WACC is 12%.

Required: Calculate the NPV of the project in Indian Rupees using the Home Currency Approach
(utilizing Purchasing Power Parity to forecast exchange rates).

Step 1: Forecast Exchange Rates using PPP

Formula: E(St) = S0 × [ (1 + I_in) / (1 + I_us) ]t

Adjustment Factor = 1.06 / 1.02 = 1.03921

Year 1: 80 × 1.03921 = ₹83.14

Year 2: 83.14 × 1.03921 = ₹86.40

Year 3: 86.40 × 1.03921 = ₹89.79

Step 2: Convert Foreign CFs to Home Currency (INR)

Year 0: -$2.0M × 80.00 = -₹160.00 Million

Year 1: $0.8M × 83.14 = ₹66.51 Million

Year 2: $1.0M × 86.40 = ₹86.40 Million

Year 3: $1.2M × 89.79 = ₹107.75 Million

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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Step 3: Discount at Domestic WACC (12%)

Year INR Cash Flow (M) PVF @ 12% Present Value (M)

1 66.51 0.8929 59.50

2 86.40 0.7972 68.88

3 107.75 0.7118 76.63

Total PV of Inflows: ₹205.01 M

NPV = ₹205.01M - ₹160.00M = +₹45.01 Million. The project should be accepted.
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Chapter 14: Digital Finance Ecosystem

14.1 The Conceptual Framework

The  final  section  of  the  CMA  SFM  syllabus  shifts  from  mathematical  models  to  the  technological
revolution  disrupting  traditional  financial  markets.  Digital  Finance  encompasses  the  integration  of
technology into offerings by financial services companies to improve use and delivery to consumers.

FINTECH (FINANCIAL TECHNOLOGY)

FinTech refers to software and digital platforms designed to automate and enhance financial
services. It challenges traditional banking models.

Peer-to-Peer  (P2P)  Lending: Platforms  matching  borrowers  directly  with  investors,
bypassing bank intermediation (e.g., Faircent).

Robo-Advisors: Automated, algorithm-driven financial  planning services offering portfolio
management with zero human intervention and ultra-low fees.

Payment Gateways & Neo-Banks: Digital-only banks with no physical branches, lowering
operational overheads drastically.

14.2 Blockchain Technology

Blockchain is  the underlying infrastructure that enables cryptocurrencies.  It  is  a Distributed Ledger
Technology (DLT).

Core Characteristic Strategic Impact

Decentralization There is no central database or central authority (like a central bank). The
ledger is copied and synchronized across thousands of computers globally.

Immutability Once a transaction is recorded in a "block" and added to the "chain", it cannot
be altered or deleted. Excellent for audit trails.

Consensus
Mechanisms

Transactions are verified by the network using protocols like Proof of Work
(requires massive computational mining) or Proof of Stake.

• 

• 

• 
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14.3 Cryptocurrencies & DeFi

Cryptocurrencies

Digital or virtual currencies that use cryptography for security and operate on decentralized networks
based on blockchain technology.

Bitcoin: The pioneer. Designed as an alternative decentralized currency and a store of value ("digital
gold"). Highly volatile.

Ethereum: Moving beyond simple currency, Ethereum introduced Smart Contracts—self-executing
contracts where the terms of the agreement are written directly into code.

Stablecoins: Cryptocurrencies pegged to a stable asset (like the US Dollar) to eliminate extreme
price volatility (e.g., USDT, USDC).

DECENTRALIZED FINANCE (DEFI)

DeFi is an ecosystem of financial applications built on blockchain networks. Its goal is to bypass
traditional financial intermediaries entirely.

Instead  of  a  bank  acting  as  an  intermediary  for  a  loan,  a  Smart  Contract  automatically
matches lenders and borrowers, holds collateral, and distributes interest.

Risks: Smart  contract  bugs  (vulnerability  to  hacking),  lack  of  regulatory  oversight,  and
extreme reliance on collateral liquidations during market crashes.

14.4 Artificial Intelligence in Finance

AI and Machine Learning are reshaping institutional finance.

Algorithmic Trading: AI systems execute millions of trades per second based on statistical models,
exploiting micro-arbitrage opportunities faster than humans.

Credit Scoring: AI models assess non-traditional data (social media behavior, utility payments) to
grant loans to individuals with no formal credit history.

Fraud Detection: Neural  networks analyze massive transaction volumes in real-time to identify
anomalies and halt fraudulent transactions instantly.

• 

• 

• 

• 

• 

• 

• 

• 
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14.5 Exam Insights & Quick Revision Notes

Forex & Capital Budgeting Traps (Last Minute Review)

Concept Golden Rule for Exams

Interest Rate
Parity (IRP)

The country with the HIGHER interest rate will have its currency trade at a forward
DISCOUNT. (High interest = Depreciating currency).

Bid vs Ask Rates When calculating cross rates or hedging, use the rule: The Bank Always Wins. You
buy at the higher Ask rate; you sell at the lower Bid rate.

Money Market
Hedge

For Payables: Discount the foreign liability, BUY spot, Invest foreign, Borrow
domestic.
For Receivables: Discount foreign receipt, Borrow foreign, SELL spot, Invest
domestic.

Int. Capital
Budgeting

Home Currency Approach uses PPP to forecast exchange rates and discounts using
Domestic WACC. Foreign Currency Approach discounts using Foreign WACC and
converts only the final NPV.

QUICK THEORETICAL SHORT NOTES (4 MARKS)

1. Nostro, Vostro, and Loro Accounts: Terminology for correspondent banking.  Nostro = "Our
account with you" (SBI holds a USD account at CitiBank NY).  Vostro = "Your account with us"
(CitiBank NY holds an INR account at SBI). Loro = "Their account with them" (Used when a third
bank refers to the account).

2.  Smart Contracts: Self-executing digital  contracts on a blockchain where the terms of  the
agreement are written directly into code. They eliminate the need for intermediaries (lawyers,
escrow agents) by automatically triggering actions when predefined conditions are met.

3.  Translation Exposure: The accounting risk that  a  parent company's  consolidated balance
sheet will show losses due to adverse exchange rate movements when converting the financials
of its foreign subsidiaries. It rarely affects immediate cash flows, unlike Transaction Exposure.
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14.6 Cognitive Brain Map: Forex Hedging

THE CORPORATE HEDGING MATRIX

IMPORTER (HAS PAYABLES)

Risk: Foreign Currency Appreciates.

Forward: BUY a Forward Contract.
Options: BUY a Call Option.
MMH: Borrow INR → Buy FC Spot → Invest
FC. 

EXPORTER (HAS RECEIVABLES)

Risk: Foreign Currency Depreciates.

Forward: SELL a Forward Contract.
Options: BUY a Put Option.
MMH: Borrow FC → Sell FC Spot → Invest
INR. 

THE PARITY THEORIES TRIANGLE

Interest
Rate

Parity
(IRP)

Interest

Rate Diff

=

Forward

Rate

Premium/

Discount

Purchasing
Power
(PPP)

Inflation Diff =

Expected Spot

Rate

Fisher
Effect
(IFE)

Nominal

Interest

Diff =

Inflation

Diff
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14.7 ICMAI-Calibrated MCQ Test Bank

Q1. If the inflation rate in India is 6% and in the USA is 2%, according to the Purchasing
Power Parity (PPP) theory, what should happen to the exchange rate?

A. The US Dollar should depreciate by approximately 4%.

B. The Indian Rupee should depreciate by approximately 4% against the USD.

C. The forward rate will perfectly offset the interest rate difference.

D. Exchange rates will remain unchanged.

Answer: B. PPP links inflation to spot rates. The country with the higher inflation rate (India)
loses purchasing power faster, meaning its currency must depreciate relative to the lower
inflation country (USA) to maintain parity.

Q2. An Indian exporter will receive €100,000 in 3 months. To execute a Money Market Hedge
today, the exporter should:

A. Borrow INR, convert to EUR, and invest the EUR.

B. Buy a 3-month Forward contract to buy Euros.

C. Borrow EUR, sell them in the spot market for INR, and invest the INR.

D. Buy a Put option on the Euro.

Answer: C. The exporter needs to lock in Rupee value today. They borrow Euros today (which
will be repaid by the incoming €100,000 receivable in 3 months), convert them to INR
immediately, and deposit the INR in a bank to earn interest.

Q3. Which characteristic of Blockchain technology ensures that past transactions cannot be
secretly altered or deleted?

A. Decentralization

B. Immutability

C. Smart Contracts

D. Fiat pegging

Answer: B. Immutability is the cryptographic mechanism that makes historical blocks
permanent. If anyone tries to alter a past transaction, the cryptographic hash changes,
immediately alerting the entire decentralized network to reject the tampering.

Paper 14: Strategic Financial Management

CMAKnowledge.in | Ultimate SFM Master Series | Page 28



Q4. When conducting International Capital Budgeting using the Home Currency Approach,
the analyst should discount the converted home currency cash flows using:

A. The Foreign Country's WACC.

B. The Risk-Free rate of the Foreign Country.

C. The Parent Company's Domestic WACC.

D. The International Fisher Rate.

Answer: C. Because the cash flows have already been converted into the domestic currency
(incorporating foreign exchange risk via forecasted rates), they must be discounted at the
domestic corporate hurdle rate (Domestic WACC).
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14.8 Strategic Glossary & Practical Applications

A reference dictionary for the essential terminology in International & Digital Finance.

Term Definition & Corporate Application

Cross Rate An exchange rate between two currencies calculated from their mutual
relationship to a third currency. Application: A CMA managing a supply chain in
Vietnam calculates the INR/VND cross-rate via the USD to determine if sourcing
materials is cheaper than buying locally.

Covered Interest
Arbitrage

A risk-free trading strategy that exploits a violation of Interest Rate Parity by
borrowing in one currency, lending in another, and hedging the exchange risk
with a forward contract. Application: Global banks deploy algorithmic bots to
execute this within milliseconds if forwards misprice.

Transaction
Exposure

The risk of cash flow loss on outstanding foreign currency invoices due to
exchange rate shifts. Application: Infosys bills clients in USD but pays engineers in
INR. If the USD depreciates before invoices are paid, Infosys suffers a direct cash hit
unless hedged.

Distributed Ledger
Technology (DLT)

A digital system for recording the transaction of assets in which the transactions
and their details are recorded in multiple places at the same time. Application:
The foundational technology of Blockchain, ensuring no single entity controls or can
manipulate the financial record.

DeFi
(Decentralized
Finance)

An emerging financial technology based on secure distributed ledgers similar to
those used by cryptocurrencies, removing central authorities like banks. 
Application: A corporate treasury taking out an automated, collateralized flash loan
via a Smart Contract without ever submitting paperwork to a bank.

Robo-Advisors Digital platforms that provide automated, algorithm-driven financial planning
and investments. Application: Wealth management firms use these to service retail
clients efficiently, driving down the expense ratio compared to active human portfolio
managers.
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End of Volume 5 - Final Part

Congratulations! You have successfully mastered the entire ICMAI CMA Final Paper 14 (SFM) Syllabus.
From the mathematical foundations of Capital Budgeting and Valuation, through Portfolio Risk and
Derivatives,  to  the  modern  frontiers  of  International  and  Digital  Finance,  this  Master  Series  has
provided the ultimate architectural blueprint for exam success.
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Advanced Illustration 4: Minimum Variance Portfolio

This illustration tests the application of Markowitz theory to find the exact mathematical weighting that
minimizes total risk for an investor, regardless of the expected return.

OPTIMAL WEIGHT ALLOCATION PROBLEM

Problem Statement: An institutional investor wants to construct a portfolio using two highly
liquid stocks, Stock X and Stock Y. The objective is to construct a Minimum Variance Portfolio
(MVP)—the portfolio that yields the absolute lowest possible standard deviation.

The statistical estimates provided by the research desk are:

Expected Return of Stock X (RX): 12%

Expected Return of Stock Y (RY): 18%

Standard Deviation of Stock X (σX): 10%

Standard Deviation of Stock Y (σY): 20%

Correlation Coefficient (rXY): 0.20

Required:

Calculate the Covariance between Stock X and Stock Y.

Calculate the exact proportion (weights) of Stock X and Stock Y required to construct the
Minimum Variance Portfolio.

Determine the Expected Return of this Minimum Variance Portfolio.

Strategic Setup & Formulas

To find the absolute lowest point on the Efficient Frontier for two assets, we use the derivative of the
portfolio variance formula. The formula to find the weight of Asset X (WX)  that minimizes portfolio

variance is:

• 

• 

• 

• 

• 

1. 

2. 

3. 
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WX = [ σY
2 - Cov(X,Y) ] / [ σX

2 + σY
2 - 2Cov(X,Y)

]

Where Cov(X,Y) = rXY × σX × σY

(Computations proceed on the next page...)
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Advanced Illustration 4: Solution

Step 1: Calculate the Covariance

Cov(X,Y) = rXY × σX × σY

Cov(X,Y) = 0.20 × 10 × 20 = 40

Step 2: Calculate the Weights for MVP

We apply the Minimum Variance Weight Formula for Stock X (WX):

WX = [ σY
2 - Cov(X,Y) ] / [ σX

2 + σY
2 - 2Cov(X,Y) ]

First, calculate the squared standard deviations (Variances):

σX
2 = 102 = 100

σY
2 = 202 = 400

Now, plug the values into the numerator and denominator:

Numerator = 400 - 40 = 360

Denominator = 100 + 400 - (2 × 40) = 500 - 80 = 420

WX = 360 / 420 = 0.85714

Weight of Stock X (WX) = 85.71%

Weight of Stock Y (WY) = 100% - 85.71% = 14.29%

Step 3: Calculate Expected Return of the MVP

Rp = (WX × RX) + (WY × RY)

Rp = (0.8571 × 12%) + (0.1429 × 18%)

Rp = 10.285% + 2.572% = 12.857%

• 

• 

• 

• 
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ICMAI ANALYTICAL NOTE

Notice that the investor heavily  over-weights Stock X (85.71%).  This is  mathematically  logical
because Stock X has a significantly lower individual standard deviation (10%) compared to Stock
Y (20%). The MVP formula automatically biases the portfolio towards the less volatile asset while
capturing the diversification benefit of the low correlation (0.20). Any other combination of these
two stocks will result in a higher portfolio risk than this exact allocation.
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Advanced Illustration 5: Arbitrage Pricing Theory
(APT)

This illustration tests the multi-factor pricing model, moving beyond the single-market assumption of
CAPM.

MULTI-FACTOR EXPECTED RETURN

Problem Statement: A  mutual  fund manager is  evaluating a newly listed logistics  company
using the Arbitrage Pricing Theory (APT) framework. The manager has identified three primary
macroeconomic factors that drive the stock's returns.

Macroeconomic Factor Factor Risk Premium (%) Stock's Sensitivity (β)

1. GDP Growth 4.5% 1.20

2. Inflation Rate 3.0% 0.80

3. Crude Oil Prices 5.0% -0.50

Financial Data: The current risk-free rate of return (Rf) is 6.0%.

Required:

Calculate the Expected Return of the stock using the APT model.

Interpret the meaning of the negative beta (-0.50) for Crude Oil Prices.

Step 1: Calculate Expected Return via APT

The APT formula adds the risk-free rate to the sum of all individual factor risk premiums multiplied by
their respective sensitivities.

E(R) = Rf + [β1 × RP1] + [β2 × RP2] + [β3 × RP3]

E(R) = 6.0% + [1.20 × 4.5%] + [0.80 × 3.0%] + [-0.50 × 5.0%]

1. 

2. 
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E(R) = 6.0% + [5.4%] + [2.4%] + [-2.5%]

E(R) = 6.0% + 5.3% = 11.3%

Step 2: Interpretation of Negative Beta

STRATEGIC INSIGHT

The negative  beta  (-0.50)  for  Crude Oil  indicates  an  inverse relationship.  Because this  is  a
logistics company, fuel is a major cost. When crude oil prices rise (a positive macro factor shock),
the company's profitability and stock return fall. The negative beta mathematically reduces the
expected return required by investors by 2.5%, factoring in this specific vulnerability.
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Advanced Illustration 6: Mutual Fund Effective Yield

This problem tests the impact of expense ratios, exit loads, and tax on the actual, realized return of a
mutual fund investor.

COMPREHENSIVE NAV & YIELD CALCULATION

Problem  Statement: Mr.  Sharma  invested  ₹5,00,000  in  an  open-ended  equity  mutual  fund
precisely one year ago. The entry NAV was ₹50.00 per unit.

During the year, the fund performed as follows:

Gross closing NAV (before deducting annual AMC expenses) stood at ₹58.00.

The AMC charges a flat annual expense ratio of 1.50% on the closing NAV.

The fund distributed a dividend of ₹2.00 per unit during the year.

The fund imposes an Exit Load of 1.00% if units are redeemed within 365 days. (Assume Mr.
Sharma redeems on exactly the 364th day).

Required:

Calculate the number of units acquired.

Calculate the Net Closing NAV per unit after deducting the expense ratio.

Calculate the Redemption Price per unit (after exit load).

Calculate the Effective Annual Yield (Return %) realized by Mr. Sharma.

1. Units Acquired

Units = Total Investment / Entry NAV = ₹5,00,000 / ₹50.00 = 10,000 units.

(Note: Entry loads have been banned by SEBI, so the entire ₹5L buys units).

2. Net Closing NAV

The AMC deducts its 1.50% fee from the gross NAV before announcing the closing price.

Net Closing NAV = ₹58.00 × (1 - 0.015) = ₹58.00 × 0.985 = ₹57.13 per unit.

• 

• 

• 

• 

1. 

2. 

3. 

4. 
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3. Redemption Price (Exit Load Applied)

Because  Mr.  Sharma  is  redeeming  within  the  1-year  window,  a  1%  exit  penalty  is  applied  to  the
prevailing NAV.

Redemption Price = Net Closing NAV × (1 - 0.01) = ₹57.13 × 0.99 = ₹56.5587 per unit.

4. Effective Annual Yield (Return %)

Return is calculated combining Capital Appreciation and Dividend received.

Cash received from Redemption = 10,000 units × ₹56.5587 = ₹5,65,587.

Cash received from Dividend = 10,000 units × ₹2.00 = ₹20,000.

Total Value Realized = ₹5,65,587 + ₹20,000 = ₹5,85,587.

Effective Yield = [ (Total Value Realized - Initial Investment) / Initial Investment ] × 100

Effective Yield = [ (5,85,587 - 5,00,000) / 5,00,000 ] × 100 = (85,587 / 5,00,000) × 100 = 17.117%.

Alternative per-unit calculation: [ (56.5587 - 50.00) + 2.00 ] / 50.00 = 8.5587 / 50.00 = 17.117%.
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Advanced Illustration 7: Portfolio Beta & CAPM

This illustration demonstrates how Systematic Risk (β) is mathematically additive across a portfolio,
unlike Total Risk (σ).

CALCULATING THE BLENDED COST OF EQUITY

Problem Statement: A high-net-worth individual manages a portfolio consisting of ₹1 Crore
allocated across three different securities.

Security Amount Invested (₹) Individual Beta (β)

Stock X (Banking) ₹40,00,000 1.50

Stock Y (FMCG) ₹35,00,000 0.80

Govt. Treasury Bonds ₹25,00,000 0.00

Financial Data: The prevailing Risk-Free Rate (Rf) is 5%, and the expected return of the Nifty 50

Index (Rm) is 12%.

Required:

Calculate the weighted Beta of the entire portfolio (βp).

Calculate the Expected Return of the portfolio using CAPM.

Step 1: Calculate the Weighted Portfolio Beta

Unlike standard deviation, which requires complex covariance adjustments, the Beta of a portfolio is
simply the weighted average of the individual betas.

Weight of X = 40L / 100L = 0.40

Weight of Y = 35L / 100L = 0.35

Weight of Bonds = 25L / 100L = 0.25

βp = (WX × βX) + (WY × βY) + (WBonds × βBonds)

1. 

2. 

• 

• 

• 
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βp = (0.40 × 1.50) + (0.35 × 0.80) + (0.25 × 0.00)

βp = 0.60 + 0.28 + 0.00 = 0.88

Note: The inclusion of Risk-Free Government bonds (which inherently have a Beta of zero) effectively pulls
the overall systematic risk of the portfolio down below 1.0.

Step 2: Calculate Portfolio Expected Return via CAPM

We apply the Portfolio Beta to the standard CAPM formula.

E(Rp) = Rf + βp × (Rm - Rf)

E(Rp) = 5% + 0.88 × (12% - 5%)

E(Rp) = 5% + 0.88 × (7%)

E(Rp) = 5% + 6.16% = 11.16%

END OF BONUS ANNEXURE

These advanced illustrations provide the mechanical rigor needed to secure full marks in the 16-
mark numerical sections of the CMA Final SFM paper. Save this annexure specifically for exam
day computational practice.
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ILLUSTRATION 1: STANDARD VALUE AT RISK (VAR)

A mutual fund holds an equity portfolio valued at ₹200 Crores. The historical data shows that the
daily returns of this portfolio are normally distributed with a mean (expected return) of 0% and a
daily standard deviation (volatility) of 1.25%.

Required: Calculate the maximum expected loss the portfolio could suffer over a 10-day period
with a 99% confidence level. (Given: Z-score for 99% confidence = 2.33).

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate 1-Day VaR
1-Day VaR = Portfolio Value × Z-score × Daily Standard Deviation
1-Day VaR = ₹200 Crores × 2.33 × 0.0125
1-Day VaR = ₹200 Crores × 0.029125 = ₹5.825 Crores

Step 2: Time-Scale to 10-Day VaR
10-Day VaR = 1-Day VaR × √Time
10-Day VaR = ₹5.825 Crores × √10
10-Day VaR = 5.825 × 3.1623 = ₹18.42 Crores

Interpretation: The fund manager can be 99% confident that the portfolio will not lose
more than ₹18.42 Crores over the next 10 trading days.
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ILLUSTRATION 2: PORTFOLIO VAR (DIVERSIFICATION BENEFIT)

An investment bank holds two assets: Asset X (₹50 Crores, daily volatility 2%) and Asset Y (₹50
Crores, daily volatility 3%). The correlation coefficient between the daily returns of X and Y is
0.30.

Required: Calculate the 1-Day 95% VaR for the combined portfolio. Determine the diversification
benefit in rupees. (Given Z-score for 95% = 1.645).

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Individual VaRs
VaR(X) = 50 × 1.645 × 0.02 = ₹1.645 Cr
VaR(Y) = 50 × 1.645 × 0.03 = ₹2.4675 Cr

Step 2: Calculate Combined Portfolio VaR
Portfolio VaR = √[ VaR(X)² + VaR(Y)² + 2 × VaR(X) × VaR(Y) × Correlation ]
Portfolio VaR = √[ (1.645)² + (2.4675)² + 2(1.645)(2.4675)(0.30) ]
Portfolio VaR = √[ 2.706 + 6.088 + 2.435 ] = √11.229 = ₹3.351 Cr

Step 3: Calculate Diversification Benefit
Sum of Individual VaRs = 1.645 + 2.4675 = ₹4.1125 Cr
Diversification Benefit = 4.1125 - 3.351 = ₹0.7615 Cr

Strategic Insight: Because the assets are not perfectly correlated (0.30 < 1.0), combining
them  reduced  the  total  risk  exposure  by  over  ₹76  Lakhs  compared  to  holding  them
separately.
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ILLUSTRATION 3: FORWARD CONTRACT PRICING (CONTINUOUS
COMPOUNDING)

The shares of Alpha Corp are trading in the spot market at ₹1,200. The risk-free continuous
interest rate is 7% per annum. The stock provides a continuous dividend yield of 2% per annum.

Required: Calculate the theoretical fair value of a 9-month forward contract. (Given: e0.0375 =
1.0382).

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Extract Variables
S (Spot Price) = ₹1,200
r (Risk-free rate) = 7% = 0.07
y (Dividend yield) = 2% = 0.02
t (Time in years) = 9/12 = 0.75 years.

Step 2: Apply the Cost of Carry Formula

F = S × e(r - y) × t

F = 1200 × e(0.07 - 0.02) × 0.75

F = 1200 × e(0.05) × 0.75

F = 1200 × e0.0375

F = 1200 × 1.0382 = ₹1,245.84

Interpretation: Any  forward  contract  trading  above  ₹1,245.84  is  overvalued,  and  any
trading below is undervalued.
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ILLUSTRATION 4: CASH AND CARRY ARBITRAGE

Using the data from Illustration 3 (Spot = ₹1,200, Fair Forward Value = ₹1,245.84), assume the
actual 9-month forward contract is trading in the market at ₹1,270.

Required: Prove that an arbitrage opportunity exists and detail the exact execution steps to lock
in the risk-free profit.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Identify Mispricing
Actual Forward (₹1,270) > Theoretical Fair Value (₹1,245.84). The forward is Overvalued. A "Cash
and Carry" arbitrage strategy is required.

Step 2: Arbitrage Execution (Today, t=0)
1. Borrow ₹1,200 at 7% p.a.
2. Buy 1 share of Alpha Corp in the spot market for ₹1,200.
3. Sell (Short) 1 Forward contract at ₹1,270.

Step 3: Settlement (At Maturity, t=0.75)
1. Deliver the share to settle the forward contract. Receive ₹1,270.
2. Repay the loan. The effective cost of the loan (net of the 2% dividend earned on the stock) is
exactly the Fair Value of the forward.

Loan Repayment = 1200 × e(0.07 - 0.02)×0.75 = ₹1,245.84.

Step 4: Calculate Risk-Free Profit
Profit = Cash Received - Loan Repayment = 1270 - 1245.84 = ₹24.16 per share.
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ILLUSTRATION 5: REVERSE CASH AND CARRY ARBITRAGE

A stock is trading at ₹800. The risk-free rate is 6% (continuous) with zero dividend yield. A 6-
month futures contract is trading at ₹810.

Required: Determine if an arbitrage exists and calculate the profit. (Given: e0.03 = 1.03045, e-0.03

= 0.9704).

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Fair Value

F = S × ert = 800 × e(0.06 × 0.5) = 800 × 1.03045 = ₹824.36

Step 2: Identify Mispricing
Actual  Futures (₹810) < Fair  Value (₹824.36).  The futures contract is  Undervalued.  Execute a
"Reverse Cash and Carry" arbitrage.

Step 3: Arbitrage Execution (t=0)
1. Short Sell the physical stock today. Receive ₹800.
2. Invest the ₹800 in a risk-free bank deposit at 6%.
3. Buy (Long) 1 Futures contract at ₹810.

Step 4: Settlement (t=0.5)

1. Withdraw the bank deposit: 800 × e0.03 = ₹824.36.
2. Fulfill the Futures contract: Pay ₹810 to receive the physical share.
3. Return the share to close the short sell position.

Risk-Free Profit: ₹824.36 (from bank) - ₹810.00 (paid for futures) = ₹14.36 per share.
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ILLUSTRATION 6: PUT-CALL PARITY THEOREM

A stock is currently trading at ₹1,050. A 3-month European Call  Option with a strike price of
₹1,000 is trading at ₹85. The risk-free interest rate is 8% per annum (continuous).

Required: Using the Put-Call  Parity theorem, calculate the theoretical fair price of a 3-month

European Put Option with the same strike price of ₹1,000. (Given: e-0.02 = 0.9802).

PROFESSIONAL SOLUTION & MECHANICS

Step 1: The Put-Call Parity Equation
C + PV(X) = P + S
Where: C = Call Price, PV(X) = Present Value of Strike Price, P = Put Price, S = Spot Price.

Step 2: Calculate PV(X)

PV(X) = X × e-rt

PV(X) = 1000 × e-(0.08 × 0.25)

PV(X) = 1000 × e-0.02 = 1000 × 0.9802 = ₹980.20

Step 3: Solve for Put Price (P)
85 + 980.20 = P + 1050
1065.20 = P + 1050
P = 1065.20 - 1050 = ₹15.20

Strategic Insight: If the actual market price of this Put option is ₹20, an arbitrageur would
sell the overpriced Put, buy the Call, short the stock, and lend the present value of the strike
price, locking in an immediate risk-free profit.
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ILLUSTRATION 7: FUTURES MARK-TO-MARKET (MTM) SETTLEMENT

A  trader  buys  2  lots  of  Nifty  Futures  at  ₹18,000.  Each  lot  contains  50  units.  The  exchange
mandates an Initial Margin of 10% and a Maintenance Margin of 8%. The closing settlement
prices for the next 3 days are: Day 1: ₹17,800. Day 2: ₹17,500. Day 3: ₹17,900.

Required: Prepare the Margin Account ledger and identify if any Margin Calls occur.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Margins
Contract Value = 2 lots × 50 units × 18,000 = ₹18,00,000.
Initial Margin (10%) = ₹1,80,000 (Starting Balance).
Maintenance Margin (8%) = ₹1,44,000.

Step 2: Daily MTM Ledger (100 units total)

Day
Closing
Price

MTM Gain/Loss
Account
Balance

Margin Call?

0 18,000 - ₹1,80,000 No

1 17,800 -200 × 100 = -₹20,000 ₹1,60,000 No (> 1.44L)

2 17,500 -300 × 100 = -₹30,000 ₹1,30,000 Yes (Drops below
1.44L)

Trader must deposit ₹50,000 to bring balance back to Initial Margin (1.80L). New Balance = 1.80L.

3 17,900 +400 × 100 = +
₹40,000

₹2,20,000 No
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ILLUSTRATION 8: BINOMIAL MODEL (DELTA HEDGING / REPLICATING
PORTFOLIO)

The current price of Beta Ltd is ₹200. In one year, it can either rise to ₹250 or fall to ₹160. The
risk-free rate is 8%. Calculate the fair value of a 1-year European Call Option with a strike price of
₹210.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Identify Future Option Payoffs
Up Payoff (Cu) = Max(0, 250 - 210) = ₹40
Down Payoff (Cd) = Max(0, 160 - 210) = ₹0

Step 2: Calculate Hedge Ratio (Δ)
Δ = (Cu - Cd) / (Su - Sd) = (40 - 0) / (250 - 160) = 40 / 90 = 4/9.

Step 3: Value of Hedged Portfolio at Expiry
Buy 4/9 shares, Sell 1 Call.
Value (Up) = (4/9 × 250) - 40 = 111.11 - 40 = ₹71.11

Step 4: Discount to Present Value
PV = 71.11 / 1.08 = ₹65.84

Step 5: Calculate Option Value (C)
(Δ × S) - C = PV
(4/9 × 200) - C = 65.84
88.89 - C = 65.84
C = 88.89 - 65.84 = ₹23.05
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ILLUSTRATION 9: BINOMIAL MODEL (RISK-NEUTRAL PROBABILITY)

Using the data from Illustration 8 (S=200, Su=250, Sd=160, X=210, r=8%), calculate the value of
the Call option using the Risk-Neutral Probability approach to verify the result.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Probability of UP move (p)
u = Su / S = 250 / 200 = 1.25
d = Sd / S = 160 / 200 = 0.80
r = 0.08
p = [(1 + r) - d] / [u - d]
p = [1.08 - 0.80] / [1.25 - 0.80] = 0.28 / 0.45 = 0.6222

Step 2: Apply Expectation Formula
C = [ p(Cu) + (1-p)(Cd) ] / (1 + r)
C = [ (0.6222 × 40) + (0.3778 × 0) ] / 1.08
C = [ 24.888 + 0 ] / 1.08 = ₹23.04 (Difference of 0.01 is due to rounding).
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ILLUSTRATION 10: TWO-STEP BINOMIAL MODEL MECHANICS

A stock is at ₹100. In each 6-month period, it can go up by 20% or down by 10%. The risk-free
rate is 5% per 6-months. Calculate the probability of an UP move (p) and chart the final stock
prices at the end of Year 1 (Two 6-month steps).

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate 'p'
u = 1.20, d = 0.90, r = 0.05.
p = (1.05 - 0.90) / (1.20 - 0.90) = 0.15 / 0.30 = 0.50 (50%).

Step 2: Price Tree (End of Year 1)
- Path UP-UP: 100 × 1.20 × 1.20 = ₹144.00
- Path UP-DOWN (or DOWN-UP): 100 × 1.20 × 0.90 = ₹108.00
- Path DOWN-DOWN: 100 × 0.90 × 0.90 = ₹81.00

Usage: You would calculate option payoffs at these three terminal nodes, then discount
them backward step-by-step to Year 0 using 'p'.
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ILLUSTRATION 11: BLACK-SCHOLES CALL VALUATION

Calculate the value of a 3-month European Call Option. Current Stock Price (S) = ₹60. Strike Price
(X) = ₹58. Risk-free rate (r) = 12% p.a. Volatility (σ) = 40% p.a.

Given: ln(60/58) = 0.0339. e-0.03 = 0.9704. N(d1) = 0.6554. N(d2) = 0.5793.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate d1 and d2
d1 = [ ln(S/X) + (r + σ²/2)t ] / [σ√t]
d1 = [ 0.0339 + (0.12 + 0.16/2) × 0.25 ] / [0.40 × √0.25]
d1 = [ 0.0339 + 0.05 ] / 0.20 = 0.0839 / 0.20 = 0.4195

d2 = d1 - σ√t = 0.4195 - 0.20 = 0.2195

Step 2: Black-Scholes Formula

C = S × N(d1) - X × e-rt × N(d2)
C = 60 × 0.6554 - 58 × (0.9704) × 0.5793
C = 39.324 - 58 × 0.5621 = 39.324 - 32.602 = ₹6.72
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ILLUSTRATION 12: BLACK-SCHOLES PUT VALUATION (VIA PARITY)

Using the data from Illustration 11 (Call Price = ₹6.72, S = ₹60, X = ₹58, r = 12%, t = 0.25 years,

e-0.03 = 0.9704). Calculate the value of the corresponding European Put Option.

PROFESSIONAL SOLUTION & MECHANICS

Apply Put-Call Parity:

C + X × e-rt = P + S
6.72 + (58 × 0.9704) = P + 60
6.72 + 56.28 = P + 60
63.00 = P + 60
P = 63.00 - 60 = ₹3.00
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ILLUSTRATION 13: OPTION STRATEGY - STRADDLE PRICING

A trader expects extreme volatility in Nifty but does not know the direction. The trader buys a
Long Straddle.  Nifty is at 18,000. They buy 1 Call (Strike 18,000, Premium = ₹300) and 1 Put
(Strike 18,000, Premium = ₹250).

Required: Calculate the Maximum Loss and the two Break-Even points for this strategy.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Maximum Loss
Maximum loss occurs if Nifty stays exactly at 18,000. Both options expire worthless.
Max Loss = Total Premium Paid = 300 + 250 = ₹550.

Step 2: Calculate Break-Even Points
The trader needs the market to move by more than ₹550 in either direction to profit.
Upper Break-Even = Strike + Total Premium = 18,000 + 550 = 18,550.
Lower Break-Even = Strike - Total Premium = 18,000 - 550 = 17,450.

Conclusion: If Nifty closes above 18,550 or below 17,450, the trader makes unlimited profit.
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ILLUSTRATION 14: OPTION STRATEGY - BULL CALL SPREAD

A moderately bullish trader executes a Bull Call Spread. They Buy 1 Call (Strike ₹500, Premium =
₹40) and Sell 1 Call (Strike ₹550, Premium = ₹15).

Required: Calculate the Net Initial Investment, Maximum Profit, and Maximum Loss.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Net Initial Investment (Max Loss)
Net Premium = Premium Paid - Premium Received = 40 - 15 = ₹25.
If the stock closes below 500, both options lapse. Max Loss = ₹25.

Step 2: Maximum Profit
Max profit is capped at the higher strike price. If the stock reaches ₹600, the bought call gives
₹100 profit, but the sold call loses ₹50. Net payoff is ₹50 (The difference between strikes).
Max Profit = (Higher Strike - Lower Strike) - Net Premium Paid
Max Profit = (550 - 500) - 25 = 50 - 25 = ₹25.
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ILLUSTRATION 15: INTEREST RATE SWAP (COMPARATIVE ADVANTAGE)

Company A wants to borrow at a Floating Rate. Company B wants to borrow at a Fixed Rate.
Their bank quotes are:

Company A (AAA): Fixed = 8.0%, Floating = LIBOR + 0.5%

Company B (BBB): Fixed = 10.0%, Floating = LIBOR + 1.5%

Required: Calculate the total arbitrage gain possible if they enter a swap.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Differences
Difference in Fixed Market = 10.0% - 8.0% = 2.0%
Difference in Floating Market = (LIBOR + 1.5%) - (LIBOR + 0.5%) = 1.0%

Step 2: Calculate Total Gain
Total Arbitrage Gain = Fixed Difference - Floating Difference
Total Gain = 2.0% - 1.0% = 1.0%.

Mechanism: A has absolute advantage in both, but its Comparative Advantage is in the
Fixed market (2% edge vs 1% edge). A will borrow Fixed, B will borrow Floating, and they will
swap to split the 1% structural gain.

• 

• 
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ILLUSTRATION 16: SWAP CASH FLOW NETTING

A corporation enters into a 1-year Interest Rate Swap with a Notional Principal of ₹100 Crores.
The corporation agrees to Pay Fixed at 7% and Receive Floating at MIBOR. Interest is settled
semi-annually. At the first 6-month settlement date, MIBOR is 8%.

Required: Calculate the exact cash flow exchange between the corporation and the swap dealer.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Fixed Payment (Outflow)
Fixed Payment = 100 Cr × 7% × (6/12) = ₹3.50 Crores

Step 2: Calculate Floating Receipt (Inflow)
Floating Receipt = 100 Cr × 8% × (6/12) = ₹4.00 Crores

Step 3: Net Settlement
Net Cash Flow = 4.00 (In) - 3.50 (Out) = +₹0.50 Crores.
The swap dealer transfers exactly ₹50 Lakhs to the corporation. The ₹100 Crore principal never
moves.
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ILLUSTRATION 17: FORWARD RATE AGREEMENT (FRA)

A corporate treasurer wants to lock in a borrowing rate for a 6-month loan that will  begin 3
months from today. This is a "3x9 FRA". The current 3-month interest rate is 5% p.a., and the
current 9-month interest rate is 6% p.a.

Required: Calculate the theoretical FRA rate (the forward interest rate for the period between
month 3 and month 9).

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Total Returns
Return for 9 months = 1 + (0.06 × 9/12) = 1.045
Return for 3 months = 1 + (0.05 × 3/12) = 1.0125

Step 2: Isolate the Forward Period Return
Forward Return (6 months) = 1.045 / 1.0125 = 1.032098

Step 3: Annualize the Forward Rate
1 + (FRA × 6/12) = 1.032098
FRA × 0.5 = 0.032098
FRA = 0.064196 or 6.42% p.a.
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ILLUSTRATION 18: DELTA HEDGING AN OPTIONS PORTFOLIO

An investment bank's trading desk holds the following positions on XYZ stock:
- Long 10,000 Call Options (Delta = +0.60)
- Short 5,000 Call Options (Delta = +0.40)
- Long 2,000 Put Options (Delta = -0.50)

Required: Calculate the Net Delta of the portfolio. What transaction must the bank execute in
the physical stock market to become "Delta Neutral"?

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Net Portfolio Delta
Long Calls = +10,000 × 0.60 = +6,000
Short Calls = -5,000 × 0.40 = -2,000
Long Puts = +2,000 × (-0.50) = -1,000
Net Delta = +6,000 - 2,000 - 1,000 = +3,000

Step 2: Execute Delta Hedge
A Net Delta of +3,000 means the portfolio behaves as if the bank owns 3,000 physical shares
(they will lose money if the stock falls). To neutralize this, the bank must Short Sell exactly 3,000
physical shares of XYZ stock. The combined new Delta will be 0.
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ILLUSTRATION 19: THE GREEKS - THETA & GAMMA IMPACT

An At-The-Money (ATM) Call Option is priced at ₹15. It has a Delta of 0.50, a Gamma of 0.04, and
a Theta of -₹0.20 per day. The underlying stock price immediately rises by ₹5.

Required: Estimate the new price of the option using Delta. Then, improve the estimation by
incorporating Gamma curvature.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Linear Delta Estimate
New Price ≈ Old Price + (Delta × Price Change)
New Price ≈ 15 + (0.50 × 5) = 15 + 2.50 = ₹17.50

Step 2: Gamma Adjusted Estimate
Gamma measures how much Delta accelerates. 
Gamma Adjustment = 0.5 × Gamma × (Price Change)²
Adjustment = 0.5 × 0.04 × (5)² = 0.02 × 25 = +₹0.50

Final Curvature Adjusted Price = 17.50 + 0.50 = ₹18.00.

Note: If 1 day passed while the stock rose, we would subtract ₹0.20 (Theta) from the final price.
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ILLUSTRATION 20: CURRENCY SWAP VALUATION

An Indian company enters a 3-year currency swap. It receives $10 Million and pays ₹800 Million
(Spot rate = ₹80/$). The US interest rate is 4%, and the Indian interest rate is 7%. Interest is
exchanged annually.

Required: Calculate the net cash flows for the Indian company in Year 1, assuming the exchange
rate at the end of Year 1 is ₹82/$.

PROFESSIONAL SOLUTION & MECHANICS

Step 1: Calculate Interest Obligations
Indian company pays INR Interest = ₹800M × 7% = ₹56.00 Million.
Indian company receives USD Interest = $10M × 4% = $0.40 Million.

Step 2: Convert to Common Currency at Year 1 Spot Rate
The company converts its USD receipt to INR at the prevailing rate of ₹82/$.
INR value of receipt = $0.40M × 82 = ₹32.80 Million.

Step 3: Net Cash Flow
Net Outflow = ₹56.00M (Paid) - ₹32.80M (Received) = ₹23.20 Million Net Outflow.
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1. The Time Value of Money Engine

Calculating Present Value Factors (PVIF) and Annuity Factors (PVIFA) quickly is the foundation of Capital
Budgeting and Bond Valuation. You should  never write down intermediate PV factors and multiply
them out manually unless forced to by the question formatting.

1.1 Calculating PVIF (Present Value Interest Factor)

Goal: Find the PV factor for 10% over 5 years. mathematically: $1 / (1.10)^5$.

THE KEYSTROKE SEQUENCE

1 ÷ 1.10 = 0.9090 (Yr 1)

= 0.8264 (Yr 2)

= 0.7513 (Yr 3)

= 0.6830 (Yr 4)

= 0.6209 (Yr 5)

Rule: Just type 1 divided by (1+r) and hit '=' for the first year. Every subsequent press of '=' gives
you the next year's factor automatically. Do not clear your calculator.

1.2 Calculating PVIFA (Present Value Interest Factor of Annuity)

Goal: Find the sum of the PV factors for 5 years at 10% (PVIFA). Used for calculating equivalent annual
annuities, lease rentals, and bond coupon PVs.

THE "GRAND TOTAL" (GT) MAGIC

Paper 14: Strategic Financial Management

CMAKnowledge.in | Calculator Masterclass | Page 2



If your calculator has a GT  button, PVIFA is instant.

1 ÷ 1.10 = = = = =

GT 3.7907

Mechanics: The 'GT' button sums up every result generated by the '=' key since the last time GT
was cleared. Pressing '=' five times calculates the 5 individual PV factors, and GT sums them.

ALTERNATIVE: THE MEMORY PLUS (M+) METHOD

If your calculator lacks a GT button, use the Memory keys:

Sequence: MC  (Clear memory) → 1 ÷ 1.10 = M+  → = M+  →

= M+  → = M+  → = M+  → MR 3.7907
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2. Lightning-Fast NPV & Future Value (Powers)

2.1 Calculating Future Value (Powers: xn)

Goal: Calculate  the  compounding  factor  $(1.12)^5$  (used  for  MIRR  Terminal  Value  or  standard
compound interest).

THE MULTIPLICATION POWER TRICK

1.12 × = 1.2544 (Power 2)

= 1.4049 (Power 3)

= 1.5735 (Power 4)

= 1.7623 (Power 5)

Golden Rule: To calculate $x^n$, press the multiply button ONCE, and then press the '=' button
exactly (n - 1) times.

2.2 Rapid NPV Calculation without writing intermediate steps

Scenario: Initial Investment: ₹100,000. Cash Inflows: Year 1=₹30,000, Year 2=₹40,000, Year 3=₹60,000.
Cost of capital = 10%. Calculate exact NPV.

THE MEMORY-CHAIN NPV METHOD

Instead of finding the PV factor, writing it down, multiplying it by the cash flow, and then adding
them all up, do it dynamically:

MC  (Clear memory completely)1. 
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30000 ÷ 1.10 = M+ (Stores Y1 PV: 27,272.72)

40000 ÷ 1.10 ÷ 1.10 = M+ (Stores  Y2  PV:

33,057.85)

60000 ÷ 1.10 ÷ 1.10 ÷ 1.10 = M+

(Stores Y3 PV: 45,078.88)

100000 M- (Subtracts Initial Outlay)

MR 5,409.45 (Boom. Exact NPV displayed).

2. 

3. 

4. 

5. 

6. 
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3. The "12-Step" Fractional Power Trick (xy)

This is the most highly guarded secret for SFM exams. Standard commercial calculators do not have an
$x^y$ button. How do you calculate fractional powers like $(1.15)^{1/3}$ (required for CAGR or multi-
year continuous compounding)?
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THE 12-SQUARE-ROOT ALGORITHM

Goal: Calculate $(1.15)^{0.33333}$ (which is the cube root of 1.15).

Step 1: Type the Base Number.

1.15

Step 2: Press the Square Root button exactly 12 times.

√ √ √ √ √ √ √ √ √ √ √

√

(Screen should show something like 1.00003411)

Step 3: Subtract 1.

- 1 =

Step 4: Multiply by the Power (y).

× 0.33333 =

Step 5: Add 1 back.

+ 1 =

Step  6: Press  (Multiply  &  Equals)  exactly  12  times

simultaneously.

× =  (1)   × =  (2)   × =  (3)   × =

(4) 

× =  (5)   × =  (6)   × =  (7)   × =

(8) 

× =  (9)   × =  (10)   × =  (11)   × =

(12)

Final Result: 1.0476
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Where is this trick mandatory?

CAGR Calculation: Compound Annual Growth Rate $= [ (Ending Value / Beginning Value)^{1/n} ] -
1$.

Black-Scholes & Forwards: When you need to calculate $e^{rt}$ and the exam paper does not
provide the value of 'e'. (e = 2.71828).

• 

• 
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4. Continuous Compounding ($e^{rt}$) & Portfolio Risk

4.1 Calculating $e^{rt}$ without given values

If  a  Black-Scholes or Forex problem requires you to discount using continuous compounding (e.g.,
$e^{-0.05}$) but the paper setter forgot to provide the table value, you are not helpless.

METHOD 1: USING THE 12-STEP TRICK

1. The value of Euler's number (e) is an absolute constant: 2.71828.

2. To find $e^{0.08}$, simply apply the 12-step trick from the previous page: Base = 2.71828,
Power = 0.08.

3. To find $e^{-0.08}$, first calculate $e^{0.08}$ as above. Then press  ÷ =  to get the

reciprocal (which gives you the negative power value).

4.2 Rapid Portfolio Variance & Standard Deviation

Calculating  the  Standard  Deviation  for  Risk  Analysis  problems  usually  requires  summing  up  the
squared deviations: $\Sigma [ (CF - EV)^2 imes P ]$. Doing this manually takes 5 minutes and is highly
prone to writing errors. Use the calculator's memory.

MEMORY-BASED VARIANCE CALCULATION

Assume Expected Value (EV) is 50. You have three scenarios:
1. CF = 40, Prob = 0.3
2. CF = 50, Prob = 0.4
3. CF = 60, Prob = 0.3

MC  (Clear Memory)

Scenario 1: (40 - 50 = -10). 

10 × = (squares it to 100) × 0.3 = M+

Scenario 2: (50 - 50 = 0). Variance is 0. Ignore.
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Scenario 3: (60 - 50 = 10). 

10 × = (squares it to 100) × 0.3 = M+

Final Step:

MR 60  (This is your total Variance).

√ 7.745  (This is your Standard Deviation).

End of Commercial Calculator Masterclass

By  mastering  these  physical  keystrokes,  you  bypass  the  need  to  write  down  intermediate  steps,
eliminating transcription errors and saving precious minutes on every 16-mark numerical problem in
the SFM examination.
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1. The "Bank Always Wins" Rule (Bid-Ask Spreads)

In the high-pressure environment of the CMA Final exam, students frequently freeze when presented
with a  two-way quote (e.g.,  ₹82.50 /  ₹83.00),  unsure whether  to  use the Bid  or  the Ask rate.  The
foolproof trick is to view every single transaction from the perspective of a greedy dealer (the
bank).

EXECUTION MECHANICS

For Importers (Buying Foreign Currency): You need foreign currency to pay your supplier.
The bank will force you to pay the highest possible price for it. Rule: Always use the higher ASK
rate.

For Exporters (Selling Foreign Currency): You received foreign currency and need to convert
it to Rupees. The bank will give you the lowest possible payout. Rule: Always use the lower BID
rate.

CROSS RATE TRAP EVASION

When constructing a cross rate from two separate quotes (e.g., deriving EUR/INR from USD/INR
and EUR/USD), never mix Bid with Ask arbitrarily.

The Trick: To find the Bid cross rate,  multiply  the two Bid rates.  To find the Ask cross rate,
multiply  the  two  Ask  rates.  This  mathematically  guarantees  the  bank  achieves  the  widest
possible spread (maximizing their profit at your expense).

2. The Parity Shortcut (IRP & PPP)

Instead of struggling to memorize whether the foreign or domestic rate goes in the numerator for
Interest Rate Parity (IRP) or Purchasing Power Parity (PPP), use the fundamental macroeconomic rule of
depreciation as a sanity check.

THE ABSOLUTE DIRECTIONAL RULE

High Interest  /  High Inflation Country: This  country's  currency will  naturally  depreciate.
Therefore, it MUST always trade at a Forward Discount.

• 

• 

• 
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Low Interest / Low Inflation Country: This country's currency will appreciate. Therefore, it
MUST always trade at a Forward Premium.

Exam Check: If US rates are 3% and Indian rates are 7%, the USD (lower rate) MUST cost more
Rupees in the forward market than in the spot market. If your calculation shows the forward USD
being cheaper, your formula is upside down!

• 
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3. Demystifying the Money Market Hedge (MMH)

The Money Market  Hedge feels  overwhelming because  it  forces  you to  juggle  three  simultaneous
markets: Spot, Domestic Money Market, and Foreign Money Market. To eliminate confusion, memorize
this strict chronological sequence.

SEQUENCE A: FOR PAYABLES (IMPORTERS)

You owe money in the future. You need to create an asset today that matures to exactly that
amount.

Discount: Take the future liability and discount it at the foreign investing rate.

Buy Spot: Convert Rupees to buy that exact foreign currency amount today at the Spot  Ask
rate.

Opportunity Cost: Calculate what those Rupees would have cost you if borrowed domestically
at the domestic borrowing rate. (This is your final compared cost).

SEQUENCE B: FOR RECEIVABLES (EXPORTERS)

You will receive money in the future. You want to extract cash today.

Discount: Take the future receipt and discount it at the foreign borrowing rate. (This is the loan
you take today, which the receivable will pay off).

Sell Spot: Sell that borrowed foreign currency today at the Spot Bid rate to get Rupees.

Future Value: Invest those Rupees at the domestic investing rate to find your final, locked-in
Future Value.

4. International Capital Budgeting Checkpoints

The primary trap in International Capital Budgeting is the mismatch of cash flows and discount rates.
Consistency is everything.

1. 

2. 

3. 

1. 

2. 

3. 
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The Trap The Strategic Fix

Which Approach
to Use?

Always default to the Home Currency Approach unless instructed otherwise. Use
PPP to predict future exchange rates, convert all foreign cash flows into domestic
currency first, and discount using the Domestic WACC.

The Remittance
Blockade

If a foreign government blocks 40% of funds (remittance limit of 60%), you must
calculate the parent company's NPV only on the 60% that can legally cross the
border. Trapped cash generates zero wealth for the parent.

Withholding
Taxes

Foreign governments often tax repatriated cash. Apply the foreign corporate tax
first to get operating CF, then apply the withholding tax only on the portion being
remitted to the parent.

End of Bonus Annexure

By  internalizing  these  strategic  heuristics,  you  will  automatically  bypass  the  most  common
mathematical and logical traps set by examiners in Section D.
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Advanced Mock Examination: Paper 14 - SFM

EXAMINATION INSTRUCTIONS

Time Allowed: 3 Hours
Maximum Marks: 100
Section A: Question 1 is compulsory (15 MCQs × 2 Marks = 30 Marks).
Section B: Answer any FIVE questions out of the given seven (Questions 2 to 8). Each question
carries 14 Marks (divided into Part A and Part B of 7 marks each). Question 8 is Short Notes.
Working notes must form a part of the respective answers. Assume suitable data wherever
necessary and state it clearly.

SECTION A (Compulsory - 30 Marks)

Q1. Choose the most appropriate alternative (15 × 2 = 30 Marks):

(i) A project evaluates Real Cash Flows. The real discount rate is 6% and the expected inflation rate is 5%.
According to the Fisher Effect, to evaluate the project using Nominal Cash Flows, the appropriate Nominal
Discount Rate should be:

A) 11.00%

B) 11.30%

C) 1.00%

D) 5.66%

(ii) In evaluating a Lease vs. Buy decision, if the lease rentals are payable at the beginning of each year (in
advance), the present value factor applied to the first lease rental payment (Year 0) will be:

A) Equal to the cost of capital.

B) 1.000

C) Zero

D) Discounted at the After-Tax Cost of Debt for 1 year.

(iii) A  mutual  fund investor  opted for  a  Dividend Reinvestment  Plan  (DRIP).  When the  fund declares  a
dividend, the investor's total wealth immediately after the reinvestment (ignoring taxes and exit loads) will:

A) Increase by the dividend amount.

B) Decrease because the NAV falls ex-dividend.

C) Remain exactly the same.

D) Increase by the dividend yield percentage.

(iv) According to Arbitrage Pricing Theory (APT), if a stock has a negative Beta (β) relative to the 'Inflation'
factor, it implies that:

A) The stock is a perfect hedge against inflation.

• 
• 
• 
• 

• 
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B) Rising inflation will increase the stock's expected return.

C) Rising inflation will mathematically reduce the expected return demanded by investors.

D) The stock is completely risk-free.

(v) An Indian exporter expects to receive €500,000 in 3 months. To execute a Money Market Hedge today to
eliminate currency risk, the exporter's FIRST action should be to:

A) Borrow INR from an Indian bank.

B) Borrow Euros from a European bank.

C) Sell INR in the spot market.

D) Invest Euros in a European bank.
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(vi) Which of the following statements about Bond Convexity is correct?

A) It underestimates the price increase when yields fall and overestimates the price drop when yields rise.

B) It assumes a linear relationship between bond prices and interest rates.

C) Investors demand a lower yield for bonds with higher convexity.

D) It is an exact substitute for Macaulay Duration.

(vii) In the context of Securitization, the "Waterfall Mechanism" dictates that in the event of mass borrower
defaults:

A) The Senior Tranche absorbs the losses first to protect the retail investors.

B) Losses are distributed on a pro-rata basis across all tranches.

C) The Equity (Subordinated) Tranche absorbs the losses first.

D) The Originator bank is legally forced to repurchase the defaulted loans.

(viii) You are constructing a cross rate for GBP/INR. You have the USD/INR quote (Bid: 82.10, Ask: 82.30) and
the GBP/USD quote (Bid: 1.2500, Ask: 1.2550). The correct Ask Rate for GBP/INR is:

A) ₹102.625

B) ₹103.286

C) ₹102.875

D) ₹103.000

(ix) Under the Black-Scholes Option Pricing Model, what is the mathematical effect of an increase in the
continuous dividend yield of the underlying stock?

A) Increases the Call premium and decreases the Put premium.

B) Decreases the Call premium and increases the Put premium.

C) Decreases both Call and Put premiums.

D) Has no effect on European options.

(x) A firm is evaluating two mutually exclusive machines with unequal lives using the Equivalent Annual Cost
(EAC) method. Machine X has an EAC of ₹45,000. Machine Y has an EAC of ₹40,000. The firm should:

A) Select Machine X because it generates higher annual cash flows.

B) Select Machine Y because its annualized cost burden is lower.

C) Select the machine with the longer life.

D) Use the Replacement Chain Method instead, as EAC is invalid for cost-only projects.

(xi) In Decentralized Finance (DeFi), which mechanism replaces the traditional centralized clearinghouse to
guarantee trust and execute trades automatically?

A) Robo-Advisors

B) Proof of Stake

C) Smart Contracts

D) Artificial Neural Networks

(xii) A stock has a Beta of 1.5. If the market returns drop by 10%, according to CAPM, the stock's return
should theoretically:
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A) Drop by exactly 15%.

B) Drop by more than 15% due to the risk-free rate effect.

C) Drop by exactly 10%.

D) Drop by less than 15% because the risk-free rate remains constant.

(xiii) Which of the following derivatives strategies involves buying a Call option and selling a Call option at a
higher strike price, with the same expiration date?

A) Long Straddle

B) Bull Call Spread

C) Zero-Cost Collar

D) Covered Call

(xiv) When  calculating  the  10-day  Value  at  Risk  (VaR)  from  a  1-day  VaR,  the  fundamental  statistical
assumption being relied upon is that:

A) Returns are serially correlated.

B) Returns are independent and identically distributed (normal distribution).

C) Volatility increases linearly with time.

D) The portfolio Beta is 1.0.

(xv) In an Interest Rate Swap driven by Comparative Advantage, the total arbitrage gain available to be
shared between the two parties is calculated as:

A) The difference in Fixed rates plus the difference in Floating rates.

B) The absolute difference between the higher fixed rate and the lower floating rate.

C) The difference in Fixed rates minus the difference in Floating rates.

D) The bank's intermediation fee minus the risk-free rate.
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[7 Marks]

[7 Marks]

[7 Marks]

[7 Marks]

SECTION B (Answer any FIVE questions - 70 Marks)

Q2. (a) Capital Budgeting (Inflation & Real Options)
Vanguard Ltd.  is  evaluating a high-tech project  requiring an initial  outlay of  ₹50 Lakhs.  The project  will
generate "Real" Cash Flows of ₹15 Lakhs annually for 5 years. The real cost of capital is 8%, and the expected
inflation rate is 5% per annum. The company has a contractual "Option to Abandon" the project at the end of
Year 2 and sell the machinery for a guaranteed ₹30 Lakhs (nominal value). 
Required: Calculate the Nominal Cost of Capital (using the exact Fisher equation). Determine the expected
Nominal Cash Flows for Years 1 and 2. Evaluate if the project's base NPV (ignoring the option) is acceptable.
(Assume zero taxes and zero terminal salvage value at Year 5).

Q2. (b) Leasing with Advance Payments
A hospital requires an MRI machine costing ₹200 Lakhs. A leasing company offers a 5-year lease with annual
rentals of ₹50 Lakhs, payable at the beginning of each year (Years 0 to 4). The hospital's tax rate is 30%. The
pre-tax borrowing rate is 10%. 
Required: Calculate the Present Value of Cash Outflows (PVCO) for the Leasing alternative.  (Note: The tax
shield on the lease rentals is realized at the end of the respective financial year, i.e., rentals paid at Year 0 get a tax
shield at Year 1).

Q3. (a) Portfolio Optimization & CAPM
A portfolio consists of two stocks, A and B. 
Expected Return of A = 14%, Standard Deviation = 18%. 
Expected Return of B = 22%, Standard Deviation = 30%. 
Correlation Coefficient between A and B = 0.15. 
The investor targets an exact expected portfolio return of 18%. 
Required: Calculate the exact weights to be invested in Stock A and Stock B to achieve this target return.
Using these weights, calculate the Standard Deviation (Risk) of the portfolio.

Q3. (b) Mutual Fund Advanced Yield
Mr. X invested ₹10,00,000 in a mutual fund at an entry NAV of ₹50. The fund declared a dividend of ₹4 per
unit when the ex-dividend NAV was ₹48. Mr. X opted for the Dividend Reinvestment Plan (DRIP). At the end of
one year, the closing NAV is ₹52, but the AMC charges a 1.5% exit load. 
Required: Calculate the total number of units held at year-end, the final redemption value, and the effective
annual yield.

Paper 14: Strategic Financial Management

CMAKnowledge.in | Advanced Mock Examination | Page 6



[7 Marks]

[7 Marks]

[7 Marks]

[7 Marks]

[7 Marks]

[7 Marks]

Q4. (a) Option Valuation (Black-Scholes & Put-Call Parity)
The  spot  price  of  Zenith  Ltd  is  ₹1,000.  The  continuous  risk-free  rate  is  8%  p.a.  The  stock  provides  a
continuous dividend yield of  3% p.a.  A 6-month European Call  Option with a strike price of  ₹980 has a
calculated Black-Scholes fair value of ₹75. 
Required: Using the modified Put-Call Parity theorem for dividend-paying stocks, calculate the theoretical

fair value of a 6-month European Put Option with the same strike price.  (Given: e-0.015 = 0.9851; e-0.04 =
0.9608).

Q4. (b) Sensitivity Analysis
A project has a Base Case NPV of ₹15 Lakhs. The project's cash flows heavily depend on the selling price per
unit, which is currently estimated at ₹500. The Present Value of the cash inflows specifically tied to the sales
revenue is ₹120 Lakhs. The Present Value of all outflows (variable, fixed, and initial cost) is ₹105 Lakhs. 
Required: Calculate the Margin of Safety (Sensitivity) for the selling price per unit. What is the exact break-
even selling price below which the project destroys wealth?

Q5. (a) Forex: Covered Interest Arbitrage
Spot Rate: ₹83.00/USD. 6-Month Forward Rate: ₹85.00/USD. 
Interest Rates (Annualized): 
India: Borrowing = 9.0%, Investing = 7.0% 
USA: Borrowing = 5.0%, Investing = 3.0% 
Required: Determine if the Forward USD is overvalued or undervalued using IRP. Detail the exact 4-step
arbitrage strategy starting with a borrowing capacity of $100,000 (or its Rupee equivalent) and calculate the
risk-free profit in INR.

Q5. (b) Security Valuation (FCFE Two-Stage)
A firm's current Free Cash Flow to Equity (FCFE) is ₹20 Crores. The FCFE is expected to grow at an aggressive
15% per annum for the next 2 years, after which the growth will stabilize at 5% per annum to infinity. The
firm's Cost of Equity (Ke) is 12%. There are 2 Crore equity shares outstanding. 

Required: Calculate the total Equity Value of the firm and the Intrinsic Value per share.

Q6. (a) Interest Rate Swaps
Company P (AAA) wants a floating-rate loan. Company Q (BB) wants a fixed-rate loan. 
Quotes for P: Fixed = 7.0%, Floating = LIBOR + 0.2% 
Quotes for Q: Fixed = 9.5%, Floating = LIBOR + 1.2% 
Required: Identify the Comparative Advantage. If an intermediary bank takes a 0.3% fee and the remaining
arbitrage gain is split equally, design the swap structure and calculate the final effective borrowing rates for
P and Q.

Q6. (b) Digital Finance Ecosystem
Critically evaluate the risks associated with Decentralized Finance (DeFi) compared to Traditional Centralized
Banking.  Specifically  address  the  concepts  of  Smart  Contract  vulnerabilities  and  the  lack  of  regulatory
recourse.
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[7 Marks]

[7 Marks]

[7 × 2 = 14 Marks]

Q7. (a) Bond Valuation & Duration
A 3-year corporate bond with a face value of ₹1,000 pays an annual coupon of 8%. The current Yield to
Maturity (YTM) is 10%. 
Required: Calculate the Current Market Price, the Macaulay Duration (in years), and the Modified Duration
of the bond. (Use PV factors up to 4 decimal places).

Q7. (b) International Capital Budgeting (Blocked Funds)
An Indian MNC is evaluating a project in a high-risk foreign nation. The project yields a net cash flow of
$500,000 in Year 1. The forecasted exchange rate for Year 1 is ₹85/USD. However, the foreign government
has imposed a strict capital control law stating that only 40% of cash flows can be remitted back to the
parent company. The remaining 60% must be reinvested locally in a zero-interest government account and
cannot be accessed. The Indian domestic WACC is 15%. 
Required: Explain the treatment of blocked funds in international capital budgeting. Calculate the Present
Value (in INR) of the Year 1 cash flow from the perspective of the Indian Parent Company.

Q8. Write Short Notes on any TWO of the following:

The "Waterfall Mechanism" and Tranching in Securitization (Senior, Mezzanine, Equity).

The difference between Macaulay Duration and Modified Duration, and the concept of
Bond Convexity.

Certainty Equivalent Approach vs. Risk-Adjusted Discount Rate (RADR) in Capital
Budgeting.

Triangular Arbitrage in Foreign Exchange Markets.

--- END OF QUESTION PAPER --- 

CONFIDENTIAL

SUGGESTED ANSWERS &
MARKING SCHEME

Advanced Mock Examination

a. 

b. 

c. 

d. 
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Detailed step-by-step mathematical solutions engineered to
secure maximum evaluation marks under the strict ICMAI step-

marking system. 
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Solutions: Section A (Objective Questions)
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Q
No.

Answer Rationale / Calculation

(i) B) 11.30% Fisher Equation: (1+Nominal) = (1+Real) × (1+Inflation).
(1 + Nominal) = 1.06 × 1.05 = 1.113. Nominal Rate = 11.30%.

(ii) B) 1.000 Since the payment occurs exactly today (Year 0), it is not discounted.
The PV factor is 1.000.

(iii) C) Remain exactly the
same.

The NAV drops by the dividend amount, but the investor receives
new units equal to that exact drop. Total wealth remains unchanged
at t=0.

(iv) C) Rising inflation will
reduce...

A negative beta implies an inverse relationship. If inflation rises
(positive shock), the stock's return falls, mathematically lowering the
required expected return.

(v) B) Borrow Euros... To hedge a receivable, you must secure cash today. You borrow the
foreign currency today so that the incoming receivable pays off the
loan in 3 months.

(vi) B) 6.00% Modified Duration = Macaulay Duration / (1 + YTM) = 6.30 / 1.05 =
6.00%.

(vii) C) 20.00% Return = [ (65 - 60) + 4 + 3 ] / 60 × 100 = 12 / 60 = 20.00%.

(viii) C) Evaluating all
feasible combinations

For lumpy, indivisible projects, ranking by PI leaves unutilized capital.
Maximizing absolute aggregate NPV across combinations is required.

(ix) B) Beta (β) Treynor Ratio = (Rp - Rf) / β. It divides excess return by systematic
risk, unlike Sharpe which uses standard deviation (total risk).

(x) B) Immutability via
Hashing

Each block contains the cryptographic hash of the previous block.
Altering history breaks the hash chain, causing the network to reject
the tampering.

(xi) C) Smart Contracts Smart contracts are self-executing code on the blockchain that
automate trades, escrows, and lending without a centralized
middleman.

(xii) D) Drop by less than
15%

CAPM = Rf + β(Rm - Rf). Since the Risk-Free rate component (Rf)
remains stable and positive, a 10% drop in Rm results in a drop
slightly less than 15% for the total return.

(xiii) B) Bull Call Spread A Bull Call Spread limits both upside and downside by buying a lower
strike call and financing it by selling a higher strike call.
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(xiv) B) Independent &
Identically Distributed

Scaling VaR using the square root of time mathematically relies on
the assumption that daily returns are normally distributed and
serially independent.

(xv) C) Diff in Fixed - Diff in
Floating

The total systemic arbitrage gain is the net difference between the
spreads in the two respective markets.
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Solutions: Section B

Answer 2 (a): Capital Budgeting (Inflation) (7 Marks)

Step 1: Calculate Nominal Cost of Capital

(1 + Nominal Rate) = (1 + Real Rate) × (1 + Inflation Rate)
(1 + Nominal Rate) = 1.08 × 1.05 = 1.134.
Nominal Cost of Capital (WACC) = 13.4%.

Step 2: Calculate Expected Nominal Cash Flows

Real CFs must be inflated to match the nominal discount rate.

Year 1 Nominal CF = 15 Lakhs × (1.05)1 = ₹15.75 Lakhs.

Year 2 Nominal CF = 15 Lakhs × (1.05)2 = ₹16.5375 Lakhs.

Step 3: Evaluate Base NPV (Standard 5-year project)

(Assuming the student must calculate the full 5-year NPV for the base case, but the question only strictly asks
to evaluate if the base NPV is acceptable. Let's use the Real Rate on Real CFs for speed, as they yield the exact
same NPV).
Real CF = ₹15 Lakhs/yr. Real Rate = 8%. PVIFA(8%, 5) = 3.9927.
PV of Inflows = 15 × 3.9927 = ₹59.89 Lakhs.
Base NPV = 59.89 - 50.00 = +₹9.89 Lakhs. The base project is acceptable.

Answer 2 (b): Leasing with Advance Payments (7 Marks)

Step 1: Determine After-Tax Discount Rate

kd = Pre-tax Rate × (1 - Tax) = 10% × (1 - 0.30) = 7.0%.

Step 2: Map the Cash Flows

Rentals (₹50L) are paid at Years 0, 1, 2, 3, 4.
Tax Shield (₹50L × 30% = ₹15L) is received at end of Years 1, 2, 3, 4, 5.

Step 3: Calculate Present Values at 7%

PV of Rentals (Y0 to Y4):
Y0 Payment = 50.00 (No discounting).
Y1 to Y4 Payments = 50 × PVIFA(7%, 4) = 50 × 3.387 = 169.35.
Total PV of Rentals = 50 + 169.35 = ₹219.35 Lakhs.

PV of Tax Shields (Y1 to Y5):
Y1 to Y5 Shields = 15 × PVIFA(7%, 5) = 15 × 4.100 = ₹61.50 Lakhs.

Net PVCO of Leasing:
PVCO = PV of Rentals - PV of Tax Shields = 219.35 - 61.50 = ₹157.85 Lakhs.
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Answer 3 (a): Portfolio Optimization (7 Marks)

Step 1: Determine Weights for Target Return

Rp = (WA × RA) + (WB × RB)

We know WB = (1 - WA).

18% = WA(14%) + (1 - WA)(22%)

18 = 14WA + 22 - 22WA
-4 = -8WA
WA = 0.50 (50%). Therefore, WB = 0.50 (50%).

Step 2: Calculate Covariance

Cov(A,B) = r × σA × σB = 0.15 × 18 × 30 = 81.00

Step 3: Calculate Portfolio Standard Deviation

σp = √ [ (WAσA)2 + (WBσB)2 + 2WAWBCov(A,B) ]

σp = √ [ (0.5 × 18)2 + (0.5 × 30)2 + 2(0.5)(0.5)(81) ]

σp = √ [ (9)2 + (15)2 + 0.5(81) ]

σp = √ [ 81 + 225 + 40.5 ] = √346.5

σp = 18.61%

Answer 3 (b): Mutual Fund Advanced Yield (7 Marks)

Step 1: Initial Units and Dividend Reinvestment

Initial Units = ₹10,00,000 / 50 = 20,000 units.
Total Dividend Declared = 20,000 × ₹4 = ₹80,000.
New Units Acquired (at ex-div NAV of 48) = 80,000 / 48 = 1,666.67 units.
Total Units at Year End = 20,000 + 1,666.67 = 21,666.67 units.

Step 2: Final Redemption Value

Closing NAV = ₹52. Exit Load = 1.5%.
Redemption Price per unit = 52 × (1 - 0.015) = 52 × 0.985 = ₹51.22.
Final Redemption Value = 21,666.67 units × ₹51.22 = ₹11,09,766.84.

Step 3: Effective Annual Yield

Yield = [ (Final Value - Initial Investment) / Initial Investment ] × 100
Yield = [ (11,09,766.84 - 10,00,000) / 10,00,000 ] × 100 = 10.98%.
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Answer 4 (a): Option Valuation (Put-Call Parity) (7 Marks)

The modified Put-Call Parity formula for a continuous dividend-yielding stock is:

C + X × e-rt = P + S × e-yt

Given Variables:
C = ₹75. X = ₹980. S = ₹1,000.
r = 8% (0.08). y = 3% (0.03). t = 0.5 years.

Step 1: Calculate Present Values

PV of Strike (X × e-rt) = 980 × e-(0.08 × 0.5) = 980 × e-0.04 = 980 × 0.9608 = ₹941.58.

PV of Spot with Div Yield (S × e-yt) = 1000 × e-(0.03 × 0.5) = 1000 × e-0.015 = 1000 × 0.9851 = ₹985.10.

Step 2: Solve for Put Price (P)

75 + 941.58 = P + 985.10
1016.58 = P + 985.10
P = 1016.58 - 985.10 = ₹31.48.

Answer 4 (b): Sensitivity Analysis (7 Marks)

Step 1: Identify Base Variables

Base Case NPV = ₹15 Lakhs.
PV of Sales Revenue = ₹120 Lakhs.
PV of all Outflows = ₹105 Lakhs.
Check: 120 - 105 = 15 Lakhs (NPV). Correct.

Step 2: Calculate Margin of Safety (%)

For NPV to drop to zero, the PV of Sales must drop by exactly the NPV amount (₹15 Lakhs).
Margin of Safety % = (NPV / PV of Sales) × 100
Sensitivity % = (15 / 120) × 100 = 12.50%.

Conclusion: The selling price can fall by a maximum of 12.5% before the project destroys wealth.

Step 3: Calculate Break-Even Selling Price

Current Selling Price = ₹500.
Break-Even Price = Base Price × (1 - Margin of Safety %)
Break-Even Price = 500 × (1 - 0.125) = 500 × 0.875 = ₹437.50 per unit.
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Answer 5 (a): Forex Arbitrage (7 Marks)

Step 1: Calculate Theoretical Forward Rate via IRP

F = S × [ (1 + (R_in × t/12)) / (1 + (R_us × t/12)) ]
F = 83.00 × [ (1 + (0.07 × 0.5)) / (1 + (0.03 × 0.5)) ]
F = 83.00 × [ 1.035 / 1.015 ] = 83.00 × 1.0197 = ₹84.64.

Step 2: Identify Mispricing

Actual Market Forward (₹85.00) > Theoretical Fair Value (₹84.64). 
The Forward USD is Overvalued. The arbitrageur must SELL Forward USD.

Step 3: Execute Covered Interest Arbitrage

1. Borrow INR: Borrow ₹83,00,000 in India at 9% for 6 months.
Repayment = 83,00,000 × 1.045 = ₹85,90,500.

2.  Convert & Invest in US: Convert ₹83L at spot (₹83.00) to get $100,000. Invest in US at 3% for 6
months.
Maturity Value = $100,000 × 1.015 = $101,500.

3. Hedge: Sell a Forward Contract TODAY to convert $101,500 back to INR at ₹85.00.
Rupee Inflow at Maturity = $101,500 × 85.00 = ₹86,27,500.

4. Calculate Profit:
Arbitrage Profit = Rupee Inflow - Loan Repayment
Profit = ₹86,27,500 - ₹85,90,500 = ₹37,000.

Answer 5 (b): FCFE Two-Stage Valuation (7 Marks)

Step 1: Calculate Supernormal FCFE (Years 1 & 2)

Current FCFE (FCFE0) = ₹20 Cr. Supernormal growth = 15%.

FCFE1 = 20 × 1.15 = ₹23.00 Cr.

FCFE2 = 23.00 × 1.15 = ₹26.45 Cr.

Step 2: Calculate Terminal Value (TV2)

Stable growth = 5%. Ke = 12%.

FCFE3 = 26.45 × 1.05 = ₹27.7725 Cr.

TV2 = FCFE3 / (Ke - gstable) = 27.7725 / (0.12 - 0.05) = 27.7725 / 0.07 = ₹396.75 Cr.

Step 3: Discount to Present Value (Total Equity Value)

PV of FCFE1 = 23.00 / 1.121 = 20.536

PV of FCFE2 = 26.45 / 1.122 = 21.086
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PV of TV2 = 396.75 / 1.122 = 316.345

Total Equity Value = 20.536 + 21.086 + 316.345 = ₹357.967 Crores.

Step 4: Calculate Intrinsic Value per Share

Value per Share = 357.967 Cr / 2 Cr shares = ₹178.98 per share.
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Answer 6 (a): Interest Rate Swaps (10 Marks)

Step 1: Identify Comparative Advantage

Diff in Fixed = 9.5% (Q) - 7.0% (P) = 2.5%.
Diff in Floating = (LIBOR + 1.2%) - (LIBOR + 0.2%) = 1.0%.
Company P has an absolute advantage in both, but its  Comparative Advantage is in Fixed (2.5% >
1.0%). P borrows Fixed, Q borrows Floating.

Step 2: Calculate Arbitrage Gain

Total Arbitrage Gain = Fixed Diff (2.5%) - Floating Diff (1.0%) = 1.5%.
Net Gain after Bank Fee = 1.5% - 0.3% = 1.2%.
Shared equally: P gets 0.6%, Q gets 0.6%.

Step 3: Effective Borrowing Rates

Company P (Wanted Floating): Direct quote was LIBOR + 0.2%.
Effective Rate = (LIBOR + 0.2%) - 0.6% = LIBOR - 0.4%.

Company Q (Wanted Fixed): Direct quote was 9.5%.
Effective Rate = 9.5% - 0.6% = 8.9%.

Answer 6 (b): DeFi vs Traditional Risks (6 Marks)

Traditional Finance (TradFi) relies on centralized intermediaries (banks/clearinghouses) to build trust.
Operational risks in TradFi involve human error, insider fraud, or central server hacks. However, if a
fraud  occurs,  there  is  a  legal  and  regulatory  framework  (RBI,  SEBI)  to  reverse  transactions  or
compensate users.

Decentralized  Finance  (DeFi) replaces  the  bank  with  Smart  Contracts—immutable  code  on  a
blockchain. 
Smart Contract Vulnerability: While DeFi eliminates human insider fraud, it introduces extreme technical
risk. If the smart contract code has a bug or a logic flaw, hackers can drain the liquidity pools instantly.
Lack of Recourse: Because blockchains are decentralized and transactions are immutable (cannot be
reversed), a hacked DeFi protocol offers absolutely no regulatory recourse or insurance backup. The
code is law, making technical auditing paramount.

Answer 7 (a): Bond Valuation & Duration (7 Marks)

Face Value = 1000. Coupon = 80. YTM = 10%. n = 3.

Paper 14: Strategic Financial Management

CMAKnowledge.in | Advanced Mock Examination | Page 18



Year (t) Cash Flow PVF @ 10% PV Time-Weighted PV (PV × t)

1 80 0.9091 72.73 72.73

2 80 0.8264 66.11 132.22

3 1080 0.7513 811.40 2434.20

SUM 950.24 2639.15

Current Market Price: ₹950.24.

Macaulay Duration: 2639.15 / 950.24 = 2.777 years.

Modified Duration: 2.777 / (1 + 0.10) = 2.52%.
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Answer 7 (b): Blocked Funds (7 Marks)

Theoretical  Treatment: In  international  capital  budgeting,  a  parent  company can only  evaluate  a
foreign project based on the cash flows that can be legally repatriated (remitted) back to the home
country.  Funds that  are  permanently  blocked by  a  foreign government  generate  zero shareholder
wealth for the parent and must be excluded from the NPV calculation unless they can be reinvested
locally to earn a return that eventually gets remitted.

Calculation:

Total Year 1 Cash Flow = $500,000.
Remittable Portion (40%) = $500,000 × 0.40 = $200,000.
Convert to INR at Year 1 Forecasted Rate (₹85) = $200,000 × 85 = ₹1,70,00,000.
Discount to Present Value using Domestic WACC (15%):
PV = 1,70,00,000 / 1.15 = ₹1,47,82,608.

(Note: The remaining 60% blocked in a zero-interest account provides no present value to the parent).

Answer 8: Short Notes (14 Marks)

(a)  Real  Options: Traditional  NPV  assumes  passive  management.  Real  options  value  managerial
flexibility.  An  Option  to  Delay allows  waiting  for  better  data.  An  Option  to  Expand allows  scaling  a
successful  pilot.  An  Option  to  Abandon allows  halting  a  bleeding  project  to  recover  salvage  value,
effectively truncating downside risk and raising Strategic NPV.

(b) Capital Rationing: Occurs when budget constraints prevent funding all positive NPV projects. For
divisible projects  (can  invest  fractionally),  rank  by  Profitability  Index  (PI)  and  fund  top-down.  For
indivisible (lumpy)  projects,  PI  ranking  fails;  analysts  must  calculate  the  total  NPV  of  all  feasible
combinations within the budget and select the absolute highest aggregate NPV.

(c) Fama-French Three-Factor Model: Expands CAPM by arguing market risk alone doesn't explain all
returns.  It  adds  two  historical  risk  factors:  Size  (SMB -  Small  Minus  Big,  as  small-caps  historically
outperform large-caps)  and Value  (HML -  High Minus  Low,  as  value  stocks  historically  outperform
growth stocks). Provides a more accurate Cost of Equity.

(d) The 'Greeks': Option price sensitivities. Delta (Δ) measures the change in option premium for a ₹1
change in  the underlying asset.  Theta (Θ) measures time decay—the loss  in  option value for  each
passing day as expiration approaches (which harms buyers and benefits sellers).

(e) Nostro, Vostro, Loro: Correspondent banking terms.  Nostro = "Our account with You" (e.g.,  SBI
Mumbai holds a USD account at CitiBank NY). Vostro = "Your account with Us" (e.g., CitiBank NY holds
an INR account at SBI).  Loro = "Their account with Them" (a third-party referring to a Nostro/Vostro
arrangement).

END OF MOCK EXAMINATION AND EVALUATION KEY
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1. The 180-Minute Time Management Matrix

Strategic Financial Management is heavily computational. The most common reason for failure is not a
lack of knowledge, but a failure to complete the paper. You have 100 marks to secure in 180 minutes.
This creates the foundational rule of CMA examinations:

THE 1.8 MINUTES PER MARK RULE

Every single mark is worth exactly 1.8 minutes of your time.
If you spend more time than this, you are stealing time from another question.

1.1 The 15-Minute Reading Phase Strategy

The first 15 minutes of reading time dictate the trajectory of your entire exam. Do NOT read Section A
(MCQs) during this time. You will read and solve those dynamically during the exam. Instead, deploy
this time to master Section B:

Scan and Rank: Read through the 7 descriptive/practical questions in Section B.

ABC Analysis: Immediately classify the questions: 

A (Absolute Certainty): You know the formulas and the exact steps.

B (Buffer): You know the concept but might get stuck on a calculation.

C (Chaos): You have no idea how to solve it.

Select Your Target: Choose your best 5 questions. Cross out the ones you will ignore.

Mental Setup: Begin identifying the core formulas and key traps (e.g., "Is it discrete or continuous
compounding?") for your 'A' category questions.

• 

• 

◦ 

◦ 

◦ 

• 

• 
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1.2 Strict Time Allocation Framework

Section /
Question

Marks
Maximum Time
Limit

Execution Strategy

Section A
(MCQs)

20
Marks

35 Minutes Knock this out first. Do rough calculations quickly.
If stuck on one MCQ for more than 3 minutes,
guess and move on.

Question 1
(Your Best)

16
Marks

28 Minutes Start Section B with your strongest 'A' category
question. This builds immense psychological
momentum.

Questions 2, 3,
4

48
Marks

28 Minutes each
(84m total)

Stick strictly to the 28-minute rule. Set your watch.

Question 5
(Theory/Notes)

16
Marks

23 Minutes Attempt the short notes (Question 8 usually) last.
Theory can be written faster.

Buffer Time: 10 Minutes (For review and tying up loose ends)

THE "BAIL-OUT" PROTOCOL

If  you  hit  the  28-minute  mark  on  a  16-mark  practical  question  and  your  balance  sheet  or
calculation isn't tallying, STOP. Leave half a page blank and move to the next question. Chasing a
2-mark tallying error for 10 minutes will cost you a 10-mark easy question later in the paper.
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2. Maximizing ICMAI Step-Marking

Professional  exams  evaluate  your  process,  not  just  your  final  calculator  output.  An  incorrect  final
answer can still yield 80% of the total marks if your presentation perfectly aligns with the examiner's
rubric.

2.1 The "Formula First" Mandate

Never dive straight into numbers. Always write the foundational algebraic formula first.

Example: Don't just write Cost of Equity = 6% + 1.2(8%).

Write: Cost of Equity (Ke) = Rf + β(Rm - Rf). 
This guarantees you the "conceptual knowledge" mark even if you accidentally type 1.3 instead of 1.2
into your calculator.

2.2 Working Notes (WN) as Proof of Competence

ICMAI examiners actively look for Working Notes. If you skip them to save time, you will lose marks.

Label Clearly: "Working Note 1: Calculation of Incremental Cash Flow After Tax (CFAT)".

Show the Grid: Use tabular formats for calculations like WACC, NPV cash flows, or Bond Duration.
Tables are instantly readable for an examiner grading hundreds of papers.

2.3 State Your Assumptions Boldly

SFM questions sometimes contain ambiguities.  If  a  tax rate's  timing is  unclear,  or if  a  cash flow is
assumed to be at the beginning vs. the end of the year, make a decision and write it down.

Example Assumption: "Assumption: It is assumed that the working capital introduced in Year 0 is
fully recovered at the end of the project's economic life in Year 5."
Examiners respect declared assumptions and will grade the rest of your math based on it.

• 

• 
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2.4 The Strategic Concluding Statement

Never end a 16-mark decision-making problem with a floating number like "NPV = ₹45,000". You are
training to be a strategic manager. You must advise the board.

Bad: NPV = ₹45,000.

Excellent: "Conclusion: Since the Incremental Net Present Value (NPV) is positive at ₹45,000, the project
generates  returns  in  excess  of  the  firm's  12%  Cost  of  Capital.  Therefore,  it  is  recommended  that
management accept the replacement proposal."

HOW TO HANDLE A MID-PROBLEM BLACKOUT

If  you  are  calculating  a  massive  Multi-Stage  DDM  problem  and  completely  forget  how  to
calculate the Terminal Value (P3), do not abandon the question. Assume a logical placeholder
number  for  P3,  write  "Assumed P3  =  ₹500  for  further  calculation",  and finish  the  discounting
process to Year 0. The examiner will deduct marks for the missing P3 step, but will award you full
marks for correctly discounting your assumed number in the final step.

• 

• 
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3. High-Speed Commercial Calculator Mastery

Since scientific calculators are strictly prohibited, mastering the standard 12-digit commercial calculator
(Casio/Citizen) is an absolute superpower that will save you 20+ minutes.

3.1 Instant PVIFA (Annuities) via Grand Total (GT)

Never calculate and write down five separate PV factors for an annuity.

Goal: Find PVIFA for 5 years at 10%.

1 ÷ 1.10 = = = = = GT 3.7907

Mechanics: The 'GT' button sums every result generated by the '=' key. (If you lack a GT button, use M+
after every =, then press MR).

3.2 The Memory-Chain NPV Method

Calculate exact NPV dynamically without writing intermediate decimals.

Scenario: Outlay: 100k. Y1 Inflow: 30k. Y2 Inflow: 40k. Y3 Inflow: 60k. Rate: 10%.

MC  (Clear memory)

30000 ÷ 1.10 = M+

40000 ÷ 1.10 ÷ 1.10 = M+

60000 ÷ 1.10 ÷ 1.10 ÷ 1.10 = M+

100000 M-

MR 5,409.45 (NPV)

3.3 The Legendary "12-Step" Fractional Power Trick

Vital  for  calculating  CAGR  or  Continuous  Compounding  ($e^{rt}$)  when  values  are  not  provided.
Example: Calculate $e^{0.08}$ (where e = 2.71828).
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1. Type Base: 2.71828

2. Press Root 12 times: √ (×12 times)

3. Subtract 1: - 1 =

4. Multiply by Power: × 0.08 =

5. Add 1 back: + 1 =

6. Press Multiply & Equals simultaneously 12 times: × = (×12

times)

Result: 1.0832

For Negative Powers (e.g., $e^{-0.08}$):

First calculate the positive power ($e^{0.08} = 1.0832$). Then press ÷ =  to instantly get

the reciprocal (0.9231).
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4. Section-by-Section Attack Plan

Tackling Section A (MCQs)

Elimination  Strategy: For  theory  questions,  immediately  cross  out  the  two  obviously  wrong
answers.

Reverse Engineering: For calculation MCQs (like finding IRR or Break-Even points), plug the four
multiple-choice answers back into the formula rather than solving the formula from scratch. It is
often much faster.

The "All of the Above" Trap: If two options are definitively correct, and "All of the Above" is an
option, select it immediately without wasting time proving the third option.

Tackling Section B (Practical/Numerical)

Structure Over Speed: Draw clear tables using a pencil and ruler. Messy numbers lead to addition
errors. A clean table for a Lease vs. Buy cash outflow calculation reduces cognitive load and keeps
your math accurate.

The "Bank Always Wins" Rule: When dealing with Forex Two-Way quotes, don't panic over Bid vs
Ask. Importers are forced to buy at the higher (Ask) rate. Exporters are forced to sell at the lower
(Bid) rate. The bank maximizes its spread.

Check Parity Direction: If calculating Forward Rates using IRP, quickly check the interest rates. The
country with the higher interest rate MUST have a currency trading at a forward discount. If your
formula yields a premium, you inverted the numerator and denominator.

Tackling Section B (Theory & Short Notes)

Bullet Points Only: Do not write massive paragraphs. Examiners scan for keywords. Use 4 to 5
crisp bullet points per short note.

Provide Real-World Examples: Elevate your theory answer by adding an "Application" line. E.g., if
defining  Translation  Exposure,  add:  "Application:  An  Indian  MNC's  consolidated  balance  sheet  looks
weaker due to a depreciating US subsidiary, even though cash flows are unaffected."

Use  Flowcharts: For  process  questions  (like  the  Securitization  pipeline),  draw  a  quick  4-box
flowchart  (Originator  →  SPV →  Rating Agency →  Investors).  It  secures instant  marks and saves
writing time.

• 

• 

• 

• 

• 

• 

• 

• 

• 
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END OF EXAM STRATEGY MASTERCLASS

You now possess the theoretical depth, the mathematical frameworks, and the execution strategy
to completely dominate the CMA Final SFM Examination.
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