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Course Name: Investment Analysis and Portfolio Management

Course Code: OL BBA FIN 209

Credits: 4

Teaching Scheme Evaluation Scheme (100 Marks)
Classroom Session | Practical /| Tutorials Internal Assessment (IA) | Term End
(Online) Group Work Examination

12+1 =13 Sessions - - 30% (30 Marks) 70% (70 Marks)
Internal
Assessment Pattern: Assessment | Assessment Term End Examination
I II

Marks 15 15 70
Type MCQ MCQ MCQ — 49 Marks,

Questions)

Descriptive questions — 21 Marks (7 Marks * 3

Course Description:

This course provides an in-depth study of the principles of investment management, focusing
on the concepts of risk and return, and the construction and management of portfolios. It covers
various investment avenues, fundamental risk-return measures (HPR, Sharpe Ratio, Beta), and
essential portfolio theories like the Capital Asset Pricing Model (CAPM), Arbitrage Pricing
Theory (APT), and Modern Portfolio Theory (MPT). The course also emphasizes the role of

diversification, correlation, and co-variance in real-life portfolio risk assessment.
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Course Objectives:

1.

2.

To introduce the fundamentals of savings, investments, and their crucial role in
individual wealth creation and overall economic growth.

To familiarize students with the different investment avenues, distinguishing between
real and financial assets, as well as traditional and alternative investments.

To explain the key concepts of risk and return, including various types of risk, the risk-
return trade-off, and methods to measure them, such as Holding Period Return (HPR)
and Standard Deviation.

To enable students to evaluate portfolio performance using advanced risk-return
measures like Sharpe Ratio, Treynor Ratio, Jensen’s Alpha, and Beta.

To provide a solid foundation in portfolio theories, specifically the assumptions,
derivation, and applications of CAPM, APT, and the Modern Portfolio Theory (MPT).
To demonstrate the practical application of diversification, correlation, variance, and
co-variance in designing and assessing portfolio risk through various real-life case
studies.

Course Outcomes:

COl: Students will be able to recall and state the fundamental distinction between
savings and investment and recognize the various traditional and alternative investment
avenues.

CO2: Students will be able to explain the concept of the risk-return trade-off and
interpret the different categories and types of investment risk.

CO3: Students will be able to calculate risk and return measures for individual assets,
including HPR, Expected Return, and Standard Deviation.

CO4: Students will be able to analyze and compare the performance of different
portfolios using the Sharpe, Treynor, and Jensen's Alpha ratios.

CO5 (Creation): Students will be able to construct an optimal portfolio by applying the
principles of Modern Portfolio Theory, the Efficient Frontier, and the law of
diversification.

CO6: Students will be able to evaluate the impact of correlation and co-variance among
securities on portfolio risk and justify strategic diversification decisions using real-life
case studies.

Pedagogy: Online Class, Discussion Forum, Case Studies, Quiz etc

Textbook: Self Learning Material (SLM) From Atlas SkillTech University
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Reference Book:

1. Reilly, F. K., & Brown, K. C. (2020). Investment analysis and portfolio management
(11th ed.). Cengage Learning.

2. Bodie, Z., Kane, A., & Marcus, A. J. (2023). Investments (13th ed.). McGraw Hill.

3. Haugen, R. A. (2018). The new finance: Overreaction, complexity, and the latest
theories of asset pricing. Pearson.

Course Details:

Unit | Unit Description

No.

1 Introduction to Investments: Fundamentals of Savings & Investments, Difference Between
Savings and Investment, Importance of Investments in Wealth Creation, Role of Investments
in Economic Growth.

2 Investment Avenues: Real Assets vs. Financial Assets, Traditional Investments, Alternative
Investments.

3 Introduction to Portfolio: Why Portfolios Matter, Types of Portfolios.

4 Portfolio Designing & Portfolio Management: Steps in Portfolio Construction, Portfolio
Management Approaches.

5 Risk & Return: Types of Risk, Specific Categories of Risk, Risk-Return Trade-Off.

6 Risk—Return Measures (Part 1): Holding Period Return (HPR), Expected Return, Standard
Deviation.

7 Risk—Return Measures (Part II): Sharpe Ratio, Treynor Ratio, Jensen’s Alpha, Beta.

8 Portfolio Theories (Part I): Introduction to CAPM, Assumptions of CAPM, Derivation of
CAPM, Security Market Line (SML).

9 Portfolio Theories (Part II): Introduction to APT, Multi-Factor Model vs. Single-Factor
CAPM, Sources of Systematic Risk, Applications of APT in Portfolio Management.

10 Portfolio Theories (Part III): Introduction to Modern Portfolio Theory, Risk-Return
Optimization, Efficient Frontier, Optimal Portfolios.
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11 Concept of Portfolio Risk & Diversification: Measuring Portfolio Risk, Law of
Diversification, Role of Correlation Among Securities.

12 Coefficient of Correlation: Correlation Coefficient Interpretation, Impact on Diversification
Benefits, Portfolio Construction with Correlation.

13 Variance & Co-variance in Portfolio Risk Measurement: Statistical Basis of Portfolio
Variance, Co-variance in Portfolio Analysis, Application in Portfolio Performance.

14 Real-life case studies of diversified portfolio risk assessment: Diversification in Equity
Portfolios, Equity—Debt Diversification, Equity—Gold Diversification, Global
Diversification, Key Insights from Case Studies.

POCO Mapping

co PO | PO | PO | PO | PO | PSO | PSO | PSO | PSO | PSO | PSO | PSO | PSO
1 2 3 4 5 1 2 3 4 5 6 7 8

CIO 3 - 1 - - 3 - - 1 - - 1 -

€O 3 2 1 - - 3 - - 1 - - 2 -

2

C30 3 2 2 - - 3 - 2 2 - - 1 -

C40 3 2 2 - - 3 - 2 2 - - 1 -

CSO 3 2 2 - 2 3 - 1 2 - - 2 1

C6O 3 2 2 - 1 3 - 1 2 - - 2 -
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Unit 1: Introduction to Investments

Learning Objectives

1. Understand the fundamental concepts and terminology used in investments.
2. Identify different types of investment avenues and their characteristics.
3. Analyze the relationship between risk and return in investment decisions.
4. Explain the role of financial markets and intermediaries in investment activities.
5. Evaluate investment options using basic tools and techniques.
6. Recognize the importance of diversification in managing investment risk.
7. Discuss the impact of economic and market factors on investment choices.
8. Develop a foundation for making informed personal and professional investment decisions.
Content
1.0  Introductory Caselet
1.1 Fundamentals of Savings & Investments
1.2 Difference Between Savings and Investment
1.3 Importance of Investments in Wealth Creation
1.4  Role of Investments in Economic Growth
1.5 Summary
1.6  Key Terms
1.7  Descriptive Questions
1.8  References
1.9  Case Study
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1.0 Introductory Caselet

“Short-term needs, Medium-term goals, & Long-term security”

Rohan, a 28-year-old software engineer, has recently received a bonus of %33,00,000. Until now, most of his
savings were kept in a traditional savings account earning minimal interest. After attending a financial
literacy workshop, Rohan realized the importance of making his money “work for him” through

investments.
He explored multiple options:
o Fixed Deposits (FDs) that promised guaranteed returns but lower growth.
e Mutual Funds that offered professional management and diversification but carried market risks.
e Direct Equity investment, which was high-risk but had the potential for high returns.
e Gold, a traditional and relatively safe store of value.
o Public Provident Fund (PPF), a long-term tax-saving instrument with government backing.

Rohan’s financial goals included building a fund for higher education in the next 3 years, saving for a house

down payment in 7 years, and planning for long-term retirement security.

Now, he faces the challenge of balancing risk, return, and liquidity while selecting suitable investment

avenues.

Critical Thinking Question

If you were in Rohan’s position, how would you allocate the X3,00,000 across different investment options

to balance short-term needs, medium-term goals, and long-term security—and what factors would most

influence your decision?
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1.1 Fundamentals of Savings & Investments
1.1.1 Meaning of Savings and Investments

e Savings
Savings are the portion of disposable income that is not spent on consumption. They usually take

the form of money kept in safe and liquid places such as:
o Cash at home
o Bank savings accounts
o Fixed deposits
o Recurring deposits

Savings are generally low-risk and provide easy access to funds. However, they may offer limited returns,

often insufficient to beat inflation.
Example: Priya sets aside X5,000 each month from her salary into a savings account to cover emergencies.

o Investments
Investment is the process of committing money (savings) into assets with the intention of earning a

return. Investments may be in:
o Financial assets (stocks, bonds, mutual funds, debentures)
o Real assets (real estate, gold, art, commodities, etc.)

Investments involve varying degrees of risk and return and usually aim for wealth creation over the

medium or long term.
Example: Ramesh invests 32,00,000 in mutual funds expecting capital appreciation over 5 years.

In essence, savings are the starting point, and investments are the next step to grow those savings.

1.1.2 Objectives of Savings and Investments

In financial planning, both savings and investments play crucial but distinct roles. While savings are
typically aimed at ensuring safety and accessibility of funds, investments are focused on long-term growth
and wealth accumulation. Understanding the objectives behind each helps individuals plan effectively based

on their financial goals, risk tolerance, and time horizon.
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Objectives of Savings

Key Aspects of Savings Objectives

Building a
Financial Buffer

Safety of Funds

Meeting Short-
Term Needs

Liquidity
Fig.1.1. Objectives of Savings

Savings refer to the portion of income that is set aside for future use, usually deposited in low-risk, highly
liquid accounts such as savings accounts or fixed deposits. The primary aim of savings is to ensure security
and immediate accessibility of funds. It plays a critical role in managing short-term needs and building

financial stability.
1. Safety of Funds:

The most fundamental objective of saving is the protection of the principal amount. Individuals
prefer to keep their savings in secure financial institutions where the risk of loss is minimal. This
ensures that the money saved remains intact and is available when needed without exposure to

market volatility.

2. Liquidity:
Savings are designed to be highly liquid, meaning the funds can be accessed quickly and easily
without loss in value. This liquidity is essential in emergency situations, allowing individuals to

withdraw money on short notice without incurring penalties or delays.

3. Meeting Short-Term Needs:
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Savings are ideal for fulfilling short-term financial requirements. These may include:
o Daily household expenses
o Medical emergencies
o Travel and short-term educational needs
Having readily available funds ensures that such expenses can be met without relying on credit or loans.
4. Building a Financial Buffer:

Savings help individuals create a financial cushion that can be used during periods of uncertainty,
such as job loss, illness, or economic downturns. This buffer offers a sense of financial security and

reduces the dependence on borrowing during difficult times.

In summary, the objectives of savings revolve around the preservation of capital, ease of access, and

readiness for unforeseen short-term financial requirements.

Objectives of Investments

Foundations of Investment Success

Building and growing assets over time.

Regular Income

Generating consistent earnings from
investments.

Achieving Financial Goals

b (@ «¢

Meeting specific financial targets
through investments.

Beating Inflation

X

Ensuring investments outpace rising
costs.

Risk Diversification

> S

&

Spreading investments to minimize
potential losses.

Fig.1.2. Objectives of Investments
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Investments involve allocating money into assets such as stocks, bonds, real estate, or mutual funds with
the expectation of generating a return over time. Unlike savings, investments are generally associated with
a higher level of risk but offer the potential for higher returns. The goals of investment are more aligned

with long-term financial planning and wealth creation.
1. Wealth Creation:

One of the primary goals of investing is to grow one’s capital over time. Through appreciation in
asset value and reinvestment of earnings, investments can significantly increase in value, helping

individuals build wealth and enhance their financial standing.
2. Regular Income:
Certain types of investments provide a steady stream of income. For example:
o Interest from bonds or fixed-income securities
o Dividends from stocks
o Rental income from real estate properties
This regular income can supplement an individual's earnings or support them during retirement.
3. Achieving Financial Goals:
Investments are structured to help meet long-term financial goals such as:
o Funding children’s education
o Purchasing a home
o Planning for retirement

By allocating resources to various investment vehicles, individuals can accumulate the necessary funds to

meet these future objectives.
4. Beating Inflation:

Inflation reduces the purchasing power of money over time. Investments are aimed at generating
returns that outpace inflation, thereby preserving and enhancing the real value of wealth. While
savings may lose value in an inflationary environment, well-chosen investments can help maintain

financial strength.

5. Risk Diversification:
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A well-diversified investment portfolio helps in managing and minimizing risk. By spreading
money across different asset classes, sectors, or geographies, individuals can reduce the impact of

a poor-performing asset on their overall financial health.

In essence, investments are focused on long-term growth, income generation, and risk management. They
require a longer time horizon and greater tolerance for market fluctuations but offer significant benefits in

terms of wealth accumulation and financial goal attainment.

1.1.3 Relationship Between Savings and Investments

The relationship between savings and investments is both fundamental and cyclical in nature. At the
individual level, savings are a prerequisite for investments, while at the economic level, aggregated savings
contribute to the capital formation necessary for national development. Understanding this relationship is

crucial for grasping how personal financial decisions connect with broader economic outcomes.

At the Individual Level

For individuals, savings and investments are closely linked and form the backbone of personal financial
planning. The process begins with saving — setting aside a portion of income after meeting current
expenses. Without savings, there would be no surplus funds available to invest. Therefore, savings act as

the foundation for all investments.

Once a stable level of savings is achieved, individuals can direct their surplus funds toward investment
opportunities. This step allows their idle money to become productive by generating returns in the form of
interest, dividends, or capital gains. Investments help individuals accumulate wealth, meet future goals, and

counter inflation.
A prudent financial strategy incorporates both savings and investments in a balanced manner:

o Savings are essential for emergency preparedness and short-term financial needs
Individuals need to maintain easily accessible funds for unforeseen events such as medical

emergencies, job loss, or urgent repairs. These funds are typically kept in low-risk accounts.

e Investments are aimed at medium- and long-term  financial  objectives
Once short-term needs are covered, individuals can take calculated risks by investing in various

financial instruments such as stocks, mutual funds, or real estate to grow their wealth over time.
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Thus, at the personal level, savings and investments are interdependent:
e Savings enable investment.
e Investments enhance the value of savings.

o A well-managed plan integrates both for overall financial stability.

At the Economy Level

The relationship between savings and investments is equally significant at the macroeconomic level. In any
economy, household savings form the primary source of capital for investment activities. These savings are
mobilized through financial institutions and transformed into investments that drive economic growth and

development.

e Savings provide the capital base for financial institutions
When individuals deposit their savings in banks, these funds become part of the banking system’s

capital pool. Banks, in turn, lend this money to businesses, entrepreneurs, and the government.

o Investments are the productive use of saved resources
Banks and capital markets channel the pooled household savings into investments such as
infrastructure development, industrial expansion, technological innovation, and public sector

projects.

This flow of funds from savers to investors is vital for economic progress. The key mechanisms include:
o Capital training:

Investment in physical assets like machinery, roads, factories, and housing leads to increased

production capacity and infrastructure.
 Employment generation:

Productive investments create jobs, increase income levels, and stimulate consumption, leading to

further economic activity.

e Sustainable economic growth:
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When savings are efficiently converted into investments, the economy experiences higher output,

improved standards of living, and reduced poverty.

In summary, savings and investments are two sides of the same coin, both at the micro and macro levels.
At the individual level, savings feed investments, while at the economic level, they fuel capital formation
and development. A stable, growing economy depends on the effective transformation of personal and

institutional savings into investments that yield long-term benefits for society.

“Activity: Savings vs. Investments in Daily Life”

List two examples each of your recent savings and investments. Identify the objective behind each
choice—whether safety, liquidity, income, or growth. Discuss with a peer how your decisions reflect

the relationship between savings and investments. Share insights on balancing short-term security

and long-term wealth creation.
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1.2 Difference Between Savings and Investment

1.2.1 Key Characteristics of Savings

Key Features of Savings

Safety of Funds
Ensures protection against
loss

Liquidity

i

Allows quick access to
funds

Low Returns

@

Offers minimal growth
potential

A

Focuses on immediate
financial goals

Purpose

oy

A

vy
Q*

&)

Provides a financial cushion
for needs

Fig.1.3. Key Characteristics of Savings

1. Safety of Funds
Savings are generally risk-free. Money kept in a savings account or as cash at home is secure and
not subject to market fluctuations.

2. Liquidity
Savings provide immediate access to funds. They are highly liquid, meaning one can withdraw or

use them at any time without much delay.

3. Low Returns
The return on savings is relatively low. For example, interest earned on savings bank accounts or

fixed deposits is modest and may not keep pace with inflation.
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4. Short-term Orientation
Savings are usually meant for short-term purposes, such as covering monthly expenses, medical

needs, or emergencies.

5. Purpose

The primary objective of savings is preservation of capital and meeting short-term financial

requirements.

Hllustration: A person saving 320,000 in a bank account to handle medical emergencies or to cover

unexpected household repairs.

1.2.2 Key Characteristics of Investment

Unveiling the Dimensions of Investment

Risk and Return

Balancing potential gains with
inherent investment risks.

Growth Potential

Assessing opportunities for
future investment expansion.

Investment
Characteristics

Purpose

Aligning investments with
specific financial goals.

Fig.1.4. Key Characteristics of Investment
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1. Risk and Return
Investments carry a certain degree of risk. Stocks, mutual funds, or real estate can generate high
returns but may also involve potential losses. The higher the risk, the higher the possibility of

return.

2. Growth Potential
Investments are designed to make money grow. Over time, they generate returns in the form of

capital appreciation, interest, rent, or dividends.

3. Medium- to Long-term Orientation
Investments typically require a longer time horizon, ranging from a few years to decades,

depending on the financial goal.

4. Diversification
Investment strategies often involve spreading funds across various asset classes to reduce risks

and improve the chances of steady returns.

5. Purpose
The key objective of investment is to create wealth, generate additional income, and secure future

financial goals such as retirement, higher education, or home purchase.

Hllustration: Investing X1,00,000 in mutual funds and government bonds with the expectation of funding a

child’s higher education in 10 years.

Did You Know?

“Did you know that investing ¥1,00,000 in equity mutual funds could potentially grow to over

%4,00,000 in 15 years at an average 10% annual return, while the same kept in a savings account

might barely reach X1,60,000? Investments harness time and compounding for wealth creation.”
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1.2.3 Comparative Analysis: Savings vs. Investments

The following table highlights the major differences between savings and investments:

Aspect Savings Investments

Purpose Preservation of money and financial | Growth of money and achievement of long-term
safety goals

Risk Very low or negligible Varies from low to high, depending on the asset

type

Return Low, generally below the inflation | Potentially high, often beating inflation
rate

Liquidity High; funds are easily accessible Moderate to low; may require time to liquidate

Time Short-term, usually a few months to | Medium to long-term, ranging from 3 years to

Horizon 1-2 years 20+ years

Examples Cash, savings bank account, fixed | Stocks, bonds, mutual funds, real estate, gold,
deposits retirement funds

1.3 Importance of Investments in Wealth Creation

1.3.1 Power of Compounding and Time Value of Money

The power of compounding is one of the most fundamental and powerful principles in personal finance
and long-term investing. It refers to the process where the returns earned on an investment are reinvested,
so that in subsequent periods, returns are earned not only on the original principal but also on the
accumulated returns. This repeated reinvestment cycle leads to exponential growth of wealth over time,

especially when combined with discipline, patience, and a long-term investment horizon.

To illustrate the effect of compounding, consider an investor who places %1,00,000 in a fund offering a

fixed annual return of 10%:
o After the first year, the investment grows to X1,10,000.
e In the second year, the 10% return is calculated on %1,10,000, resulting in ¥1,21,000.
e By the 10th year, the amount grows to more than 32,59,000.

o By the 30th year, the same investment becomes over X17,45,000.
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This dramatic increase in value demonstrates how time is a critical multiplier in the compounding process.

The longer the money stays invested, the more significant the growth becomes.

Warren Buffett: A Living Example of Compounding

One of the most well-known and real-world examples of compounding is Warren Buffett, widely regarded
as one of the greatest investors of all time. While Buffett is certainly skilled, his wealth is not solely the

result of extraordinary investing ability—it’s also a product of time.
o Buffett began investing at the age of 11 and continued well into his 90s.
e Over 90% of his net worth was built after the age of 60.
e The secret? He allowed compounding to work uninterrupted for over 75 years.
Buffett himself has said:
“My wealth has come from a combination of living in America, some lucky genes, and compound interest.”

This clearly shows that starting early and staying invested are just as important as choosing the right

investment vehicle.

The Rule of 72: Estimating Doubling Time

Another useful concept linked to compounding is the Rule of 72, a simple formula to estimate how long it

takes for an investment to double, based on a fixed annual rate of return.

72

Time to Double = Annual Interest Rate (%)

e Ata10% annual return, money will double in approximately 7.2 years.
e At 6%, it would take 12 years.
e At 12%, it would double in 6 years.

This rule highlights how even small changes in the rate of return can significantly affect the future

value of investments.
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Time Value of Money: Why Money Today is More Valuable

Closely tied to compounding is the principle of the time value of money (TVM). It states that a rupee
today is worth more than a rupee in the future due to its potential earning capacity. This principle is

fundamental in investment analysis, financial planning, and capital budgeting.
e 31,000 received today can be invested to earn interest or returns.

e The same %1,000 received 10 years later has lost value because it missed the opportunity to

grow.

TVM underscores the cost of delay in investing. For example, a person who delays investing %5,000 a
year for 10 years may end up with significantly less than someone who starts early—even if the total

amount invested is the same.

Key Takeaways: Why Early and Consistent Investment Matters

e Time is more powerful than timing: Trying to “time the market” is less effective than simply

starting early.

o Small amounts grow big: Even modest, regular investments can accumulate into large sums due

to compounding.
o Delaying costs more than it seems: Every year of delay reduces the compounding potential.

In conclusion, the power of compounding and the time value of money together provide a compelling
reason to start investing as early as possible and to remain consistent. These principles not only apply to
individual wealth creation but also form the foundation for all long-term financial strategies, including

retirement planning, children's education, and asset accumulation.

1.3.2 Building Long-Term Financial Security

Investments are not solely about increasing wealth—they are equally focused on building a foundation of
financial security that can support an individual's needs and responsibilities throughout different stages of
life. Long-term financial security refers to having sufficient resources and income streams to meet future

expenses, whether planned or unforeseen, without financial stress. This security is achieved through a
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disciplined approach to long-term investing, guided by clearly defined financial goals and informed asset

allocation.

Simple saving is often insufficient to meet major life goals, especially when inflation erodes the purchasing
power of money over time. In contrast, investments provide the potential for inflation-adjusted returns
and help match the time horizon of various goals. For example, buying a home, funding children's higher
education, starting a business, or ensuring a comfortable retirement all require long-term planning. These
goals are best supported by growth-oriented investment instruments, such as equity mutual funds, Public

Provident Fund (PPF), National Pension System (NPS), or diversified portfolios.
Consider the following example:

If a 25-year-old individual consistently invests 5,000 per month in an equity mutual fund with an average
return of 12% per annum, by the age of 50, they could accumulate a corpus exceeding X85 lakh. This sizable
fund could be used to pay for education, home purchase, or as part of a retirement plan. The power of

compounding and disciplined investing over time plays a central role in achieving this financial security.

Moreover, long-term investments help create passive income streams that support day-to-day living even

after active income ceases. These income sources may include:
o Dividends from shares and mutual funds
o Interest income from bonds or fixed deposits
e Rental income from real estate

Such income reduces dependency on salary or pension and promotes financial independence, especially
during retirement. The ability to rely on one's own investments for income contributes significantly to long-

term peace of mind.

Another crucial element in building financial security is diversification. Relying solely on one type of asset
can expose an investor to significant risk. A well-diversified portfolio includes a mix of equities, debt
instruments, real estate, and other asset classes, each reacting differently to economic changes.

Diversification provides:
e Risk reduction: A decline in one asset class may be offset by gains in another.
o Stable returns: Balancing high-growth and low-risk investments smooths out overall performance.

o Capital preservation: Including safer instruments ensures that some portion of wealth is protected

even in volatile markets.
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Long-term financial security is also closely tied to an individual’s financial behavior and discipline.
Avoiding impulsive withdrawals, continuing systematic investments even during market downturns, and
regularly reviewing one’s portfolio are key practices that enhance the stability and growth of long-term
assets. The habit of setting clear, achievable goals—such as “retirement corpus by age 60 or “child’s

education fund by age 18”—helps maintain investment focus over time.

Finally, achieving financial security is not a one-time event but a dynamic and ongoing process. It requires
adaptability to life changes such as marriage, children, career shifts, or health challenges. Revisiting
investment plans periodically and realigning them with current financial needs and goals ensures sustained

progress toward long-term financial security.

1.3.3 Investment as a Hedge Against Inflation

Inflation is the silent enemy of money. It gradually reduces the purchasing power of savings. What costs
%1,000 today may cost 1,600 in ten years if the average inflation rate is 5%. This means money kept idle

loses value over time.

Savings accounts and fixed deposits generally provide returns in the range of 3—6%, which often only match
or fall below inflation. As a result, even though the nominal value of savings increases, the real value, or

the purchasing power, actually decreases.

Investments, however, provide a natural hedge against inflation. Asset classes such as equities, real estate,
and commodities typically generate returns higher than inflation over the long term. For example, equity
markets historically provide average returns of 10—12% annually, which outpaces inflation and ensures that

money retains and increases its value.

Investing in inflation-protected securities, such as government bonds indexed to inflation, is another way
to guard against rising prices. Similarly, gold is often considered a safe investment during inflationary

periods because its value tends to rise when the purchasing power of currency falls.

By strategically investing, individuals can ensure that their wealth not only grows but also maintains its real
value in the face of rising costs. This protects their standard of living and helps them achieve long-term

goals without financial stress.

1.4 Role of Investments in Economic Growth
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1.4.1 Mobilisation of Savings into Productive Assets

The mobilisation of savings refers to the process through which individual, household, and institutional
savings are collected and redirected into productive economic activities. While saving money is a personal
financial choice, its true economic potential is only realized when those funds are actively used to support
investments, production, infrastructure, and innovation. Left idle, savings contribute little to national

development; however, when mobilised effectively, they become the fuel for economic growth.
Meaning of Mobilisation of Savings

In every economy, households, businesses, and institutions set aside a portion of their income as savings
for future use. These savings, when simply stored in cash or locked away in low-yield, non-circulating
forms, do not benefit the economy. However, when these savings are deposited into banks or invested
through formal financial channels, they become part of the financial system’s capital pool. Financial
institutions such as banks, insurance companies, mutual funds, pension funds, and non-banking
financial companies (NBFCs) play a key role in collecting these funds and converting them into

productive capital.
Key points:
e Idle savings do not generate economic value

Money saved but not invested does not contribute to job creation, infrastructure, or industrial

expansion.
o Financial intermediaries bridge savers and users

Institutions gather scattered savings and channel them into businesses, governments, and other

sectors that need capital.

How Mobilisation Works

The mobilisation of savings involves several channels through which funds are collected and redirected to

sectors where they are most needed. These include:
e Banking Sector

Commercial banks play a central role by accepting deposits from individuals and lending them to

businesses for expansion, infrastructure, or working capital. For example, money from fixed
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deposits or savings accounts is used by banks to offer loans for factory construction, new machinery,

or real estate development.
o Capital Markets

Stock exchanges and bond markets provide platforms where individual and institutional investors
can buy securities issued by companies. This allows firms to raise funds for expansion, research and
development, or mergers and acquisitions. Investors gain returns through dividends and capital

appreciation, while companies gain access to long-term capital.
e Government Instruments

Governments issue bonds, treasury bills, and other securities to raise money for public projects.
Savings invested in these instruments are used for developing infrastructure like highways, railways,

water supply systems, and for financing welfare schemes.

These mechanisms transform small, scattered savings into large-scale financial resources that fund

economic development.

Importance of Mobilisation

The significance of mobilising savings into productive assets extends across multiple dimensions of

economic health and development.
e Prevents wastage of idle funds

When savings are mobilised, they contribute to productive investments instead of lying dormant,

thus generating income and returns.
o Aggregates small savings into large-scale impact

Individual savings may be small, but when pooled through banks and financial markets, they

become a powerful resource capable of funding large-scale industrial or national projects.
e Encourages entrepreneurship and industrial development

By providing access to finance, the mobilisation of savings enables new businesses to emerge and

existing enterprises to grow, resulting in employment generation and innovation.

e Strengthens financial inclusion
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Mobilisation expands financial services to underserved populations, encouraging them to participate

in the formal economy and build assets over time.

Example

Consider a household that deposits X1,00,000 in a fixed deposit at a commercial bank. This amount,
combined with similar deposits from thousands of other households, forms a pool of funds. The bank may
use this capital to offer a 10 crore loan to a manufacturing company planning to build a new factory. The
company uses the loan to buy land, hire workers, and install machinery. As a result, jobs are created,
industrial output increases, and the economy benefits from higher production and consumption. In the
meantime, the household earns interest on its deposit—demonstrating a win-win situation for both

individual savers and the broader economy.

1.4.2 Investments and Capital Formation

Capital formation is a crucial process in any economy, representing the increase in the stock of real,
productive assets that are used to generate goods and services. It involves the accumulation of physical
capital such as machinery, tools, buildings, transportation systems, and infrastructure. These are essential

for enhancing a nation's capacity to produce, innovate, and sustain long-term economic development.

At its core, capital formation is the transformation of savings and investments into fixed assets that
contribute to productive activities. Without sufficient investment, economies struggle to expand production,
modernize industries, or compete globally. Thus, investments are the driving force behind capital

formation, and the level of investment in a country is often a key indicator of its growth potential.
Definition of Capital Formation

Capital formation refers to the process of building up the capital stock of a country through the investment

of current savings into productive assets. This includes investments in:
o Physical capital such as factories, equipment, machinery, and transport networks.
o Infrastructure, including power plants, communication networks, and public utilities.
o Human capital, through education, training, and healthcare systems.

Key ideas:
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o It increases the production capacity of an economy by enabling more output with better

efficiency.

e It lays the foundation for sustained economic growth, employment generation, and rising

incomes.

Role of Investments in Capital Formation

Investment is the mechanism through which capital formation occurs. When individuals, firms, or
governments invest money in physical or human capital, they contribute to increasing the economy’s overall

productive resources.
The various dimensions of investment contributing to capital formation include:
e Industrial Investments

Capital invested in factories, manufacturing units, and equipment boosts production capacity,
reduces dependence on imports, and supports the industrialization process. For example, a steel

company investing in modern furnaces or automation technology increases its output and efficiency.
e Infrastructure Investments

Development of roads, railways, airports, electricity grids, and communication networks facilitates
smoother operations across all sectors. Infrastructure is often referred to as the “backbone” of

economic activity, enabling the efficient movement of goods, services, and people.
e Human Capital Formation

Investments in education, skill development, and healthcare enhance the productivity of the
workforce. A healthy and skilled population is better able to adapt to technological changes and

contribute to higher-value economic activities.
e Foreign Investments

Foreign Direct Investment (FDI) not only brings in capital but also introduces advanced
technologies, global management practices, and integration into international supply chains. FDI

often stimulates domestic investment and boosts overall capital formation.

Impact of Capital Formation on the Economy
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The positive outcomes of capital formation are far-reaching and central to economic progress. Some of the

key impacts include:
e Boosts Productivity and Output

With better tools, machines, and infrastructure, businesses can produce more efficiently and at a

larger scale. This leads to increased national income and improved living standards.
e Encourages Innovation and Modernization

Continuous investment in research and development (R&D) leads to technological breakthroughs,
better products, and competitive advantages. Countries that prioritize capital formation are more

likely to become innovation leaders.
o Enhances Global Competitiveness

A country with a robust capital base—modern infrastructure, skilled labor, and efficient industries—
can compete more effectively in the global marketplace. Capital formation thus helps attract further

investments and trade partnerships.
e Promotes Sustainable Development

Capital invested in renewable energy, green technologies, and sustainable infrastructure

supports long-term environmental goals while contributing to economic resilience.

Example

Consider a government initiative to invest in renewable energy infrastructure, such as solar and wind power
plants. This investment increases the country’s energy-generating capacity, reduces reliance on fossil fuels,
and creates jobs in the green energy sector. Over time, the stock of productive capital grows, energy
becomes more accessible and sustainable, and the economy benefits from lower energy costs and improved

environmental quality.

1.4.3 Impact on Employment and GDP Growth

Investments are a fundamental driver of both employment generation and Gross Domestic Product
(GDP) growth. When investments are made—whether in industrial projects, infrastructure development,

technology, or services—they stimulate various economic activities, directly and indirectly creating job
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opportunities. Simultaneously, investments enhance the productive capacity of the economy, increase
national output, and contribute to a sustainable rise in GDP. The impact of investment on employment and
GDP is not only immediate but also long-term, through its influence on consumption, income levels, and

industrial expansion.

Employment Generation through Investment

Investments have a multi-layered impact on employment, creating jobs at various stages and in different

sectors of the economy.
e Direct Employment

This includes the jobs created within the industries or enterprises where the investments are made.
For example, when a manufacturing plant is established, workers are employed in production,
management, maintenance, and administration roles. This is the most visible and measurable form

of employment generation.
e Indirect Employment

Investments also create employment in the supporting industries and supply chains. These may

include:
o Suppliers of raw materials and components
o Transportation and logistics services

o Ancillary service providers such as equipment maintenance, security, and catering
Thus, even though the jobs are not within the core enterprise, they exist because of the initial

investment.
e Induced Employment

When individuals employed directly and indirectly begin to spend their incomes, they generate
demand in other sectors such as retail, housing, healthcare, and education. This increased
consumption leads to the creation of further employment opportunities, forming what economists

call the multiplier effect.

In this way, a single large investment can trigger a chain reaction that significantly boosts employment

across a wide spectrum of the economy.
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Investment and GDP Growth: The Expenditure Method Link

GDP, the total value of goods and services produced in a country, can be measured using the expenditure

method, where:
GDP=C+I1I+G+ NX
Here, I stand for Investment—a core component of GDP. Investment contributes directly to national
income by increasing the stock of physical capital and enabling higher production of goods and services.
e Increased Production Capacity

New investments in factories, technology, or infrastructure raise the economy’s ability to produce

more goods and services. This leads to higher output, which directly contributes to GDP growth.
e Higher Income and Consumption

As employment and wages rise due to investment-led growth, household income increases. This
higher income fuels greater consumption (C), which further contributes to GDP and encourages

more investment—thus creating a positive feedback loop.
e Productivity and Efficiency Gains

Investments in modern machinery, digital infrastructure, and process innovation enhance
productivity, enabling more output per worker and higher profitability for businesses. This

increases overall national efficiency and competitiveness.

Broader Economic Impact of Investment

Beyond immediate effects on employment and output, investments have transformational effects on the

structure and resilience of the economy. These include:
o Expansion of Industrial and Service Sectors

Strategic investments attract industries to grow, modernize, and diversify. In parallel, supporting

services such as IT, finance, and logistics expand to meet growing demand.

e Infrastructure Development and Economic Acceleration
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Investment in roads, ports, energy systems, and digital infrastructure reduces transportation time,
enhances connectivity, and supports faster movement of goods and people. This accelerates

economic activity across all regions.
e Encouragement of Innovation

R&D investments foster technological advancements, new product development, and better
business practices. This drives long-term competitiveness and the development of high-value

sectors.
e Strengthening of International Trade Competitiveness

A productive, well-connected, and innovative economy becomes more competitive in the global
market. This leads to increased exports, foreign exchange earnings, and integration with global

supply chains.

Example

Consider a multinational company investing in an automobile manufacturing facility in India. This single

investment leads to:
» Direct jobs in assembly lines, engineering, management, and maintenance.
o Indirect jobs in parts manufacturing, raw material supply, packaging, warehousing, and logistics.

e Induced jobs in hospitality, retail, housing, and public transportation as employee spending

increases local economic activity.

In addition, the plant increases industrial output, boosts tax revenues, and contributes to GDP
through value-added production. The increased economic activity also improves local infrastructure

and can attract further investment to the region.

Knowledge Check 1

Choose the correct option:

1. Mobilisation of savings refers to:

a) Spending savings on consumption
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b) Converting savings into productive assets
¢) Keeping money idle at home
d) Reducing household expenses
2. Capital formation primarily results from:
a) Consumption of goods
b) Creation of productive assets
¢) Increase in imports
d) Reduction in savings
3. Which of the following is a direct impact of investments?
a) Higher taxes
b) Employment generation
c¢) Decrease in exports
d) Reduced productivity
4. In GDP calculation (Expenditure method), "I" stands for:
a) Income
b) Import
¢) Investment

d) Inflation

1.5 Summary

o0

o0

X/
A X4

X/
A X4

X/
A X4

Savings represent the portion of income not consumed and preserved for future needs.

Investments involve channeling savings into financial or physical assets with the expectation of returns.
Savings focus on safety, liquidity, and short-term needs.

Investments aim at wealth creation, growth, and achieving long-term financial goals.

Savings and investments are interdependent; savings provide the base, while investments make savings

productive.

Key differences exist between savings and investments in terms of risk, return, liquidity, and time

horizon.

Investments play a vital role in wealth creation through compounding and the time value of money.
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¢ Long-term investments provide financial security and reduce dependence on short-term savings alone.
+ Investments act as a hedge against inflation by ensuring returns that outpace rising prices.

At the macroeconomic level, investments mobilize savings into productive assets, fueling economic

growth.
% Capital formation through investments enhances industrial capacity, infrastructure, and innovation.

¢ Investments generate employment, raise household incomes, and directly contribute to GDP growth.

1.6 Key Terms

1. Savings — The portion of income set aside for future use instead of immediate consumption.

2. Investment — The allocation of savings into assets with the expectation of earning returns.

3. Liquidity — The ease with which an asset can be converted into cash without loss of value.

4. Risk — The possibility of losing part or all of the invested money due to uncertainties.

5. Return — The gain or profit earned from an investment over a period of time.

6. Compounding — The process of generating earnings on both the principal and accumulated returns.
7. Capital Formation — The creation of physical and financial assets that enhance productive capacity.

8. Inflation — The general rise in the price level of goods and services, reducing purchasing power.

1.7 Descriptive Questions

1. Define savings and investments. How are they interrelated in personal financial planning?

2. Discuss the key objectives of savings and investments with suitable examples.

3. Differentiate between savings and investments based on risk, return, liquidity, and time horizon.

4. Explain the power of compounding and the concept of the time value of money in wealth creation.
5. How do long-term investments contribute to financial security for individuals and families?

6. Discuss how investments act as a hedge against inflation and protect purchasing power.
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7. Explain the role of investments in mobilising savings and promoting capital formation in an economy.

8. How do investments influence employment generation and GDP growth at the macroeconomic level?
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Answers to Knowledge Check

Knowledge Check 1

1. b) Converting savings into productive assets
2. b) Creation of productive assets

3. b) Employment generation
4

. ¢) Investment
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1.9 Case Study

The Role of Investments in Personal Wealth Creation and Economic Growth

Introduction

Investment is a cornerstone of financial planning and economic progress. For individuals, it
provides a path to wealth creation, long-term financial security, and protection against inflation. For
the economy, investments mobilize savings into productive assets, generate employment, and fuel
GDP growth. However, many investors face challenges such as lack of financial awareness, fear of
risk, and poor asset allocation. This case study explores the importance of investments, common

issues faced by individuals, and strategies to overcome these barriers for both personal and national

prosperity.

Background

Rahul, a 32-year-old working professional, earns a stable income and saves nearly 20% of his
monthly salary. Until recently, he parked all his savings in a bank account, prioritizing safety and
liquidity. With rising inflation and increasing life goals such as children’s education, retirement
planning, and home purchase, Rahul realized that mere savings would not help him achieve his

financial objectives.

He explored various investment avenues such as mutual funds, government bonds, real estate, and
equities. However, Rahul was hesitant due to the risks involved, lack of proper knowledge, and fear
of market volatility. At the same time, he noticed how his peers who invested early were benefiting

from compounding and creating wealth for the long term.

Problem Statement 1: Lack of Awareness and Financial Literacy

Many individuals hesitate to invest because they do not fully understand financial markets or

investment products. This lack of knowledge leads them to rely excessively on traditional savings.

Solution: Conducting regular financial literacy programs and providing easy-to-understand

resources can help individuals gain confidence in exploring investment opportunities.
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Problem Statement 2: Risk Aversion and Improper Asset Allocation

Individuals often avoid investments due to the fear of losing money or, alternatively, they may invest

heavily in one asset, exposing themselves to higher risks.

Solution: A balanced asset allocation strategy, dividing funds among equities, bonds, and safe

instruments, can reduce risk while ensuring steady returns.

Problem Statement 3: Failure to Beat Inflation

Savings instruments like fixed deposits or savings accounts provide low returns, which are often

below the inflation rate, leading to loss of purchasing power.

Solution: Investing in equities, real estate, or inflation-protected securities helps ensure returns that

outpace inflation and preserve wealth in real terms.

Caselet Activity (MCQ)

Question: Which of the following best explains why investments are essential compared to mere
savings?

a) Investments guarantee zero risk

b) Investments provide higher returns and beat inflation

¢) Savings always grow faster than investments

d) Savings create long-term wealth without risk
Answer: b) Investments provide higher returns and beat inflation

Explanation: Unlike savings, investments have the potential to generate higher returns and preserve

purchasing power, making them essential for long-term wealth creation.




ATLAS

SKILLTECH
UNIVERSITY

Unit 2: Investment Avenues

Learning Objectives

1. Understand the concept of investment avenues and their role in financial planning.
2. Identify different types of investment avenues available in financial markets.
3. Analyze the risk and return characteristics of various investment avenues.
4. Evaluate the suitability of investment avenues for short-, medium-, and long-term goals.
5. Compare traditional and modern investment avenues based on safety, liquidity, and growth
potential.
6. Examine how diversification across different avenues reduces overall investment risk.
7. Develop the ability to select appropriate investment avenues based on individual financial objectives
and risk tolerance.
Content
2.0 Introductory Caselet
2.1 Real Assets vs. Financial Assets
2.2 Traditional Investments
2.3 Alternative Investments
24 Summary
2.5 Key Terms
2.6 Descriptive Questions
2.7  References
2.8  Case Study
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2.0 Introductory Caselet

“Choosing the Right Investment Avenues for a Balanced Portfolio”

Ritika, a 29-year-old architect, recently completed two years at her current job and has started building
consistent monthly savings. Until now, she has kept her money in a savings account, valuing safety and
easy access. However, after attending a financial awareness workshop at her office, she realized that savings

alone will not help her achieve her long-term financial aspirations.

Her father recommends traditional options such as fixed deposits and gold, which have been trusted for
generations for their stability and low risk. Her peers at work, on the other hand, encourage her to invest in
equity mutual funds and stocks, emphasizing the higher returns that can accumulate over the years through
compounding. When Ritika consults a financial advisor, she learns about other choices such as Public
Provident Fund (PPF) for retirement security, bonds for steady income, and real estate for long-term

asset building.

Now, Ritika finds herself in a dilemma. She wants to maintain liquidity for emergencies, ensure safety for
medium-term needs, and at the same time, harness growth opportunities for her long-term goals such as
buying a home, traveling abroad, and planning for retirement. Each investment avenue presents unique
characteristics of risk, return, and time horizon, and she must carefully weigh these before making her

decision.

Critical Thinking Question

If you were Ritika, how would you design your investment portfolio by distributing funds across different

avenues? Which factors—such as age, income stability, risk appetite, financial goals, or inflation—would

influence your choices the most, and why?
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2.1 Real Assets vs. Financial Assets

2.1.1 Definition and Examples of Real Assets (Real Estate, Gold, Land)

Real assets are physical, tangible assets that derive their value from their inherent utility, material
properties, and ability to generate income or appreciate over time. Unlike financial assets such as stocks
and bonds, which represent claims on future cash flows, real assets are directly owned and physically
possessed. These assets are often considered a hedge against inflation, as their value tends to rise when

the general price level increases, preserving the purchasing power of the investor.

Real assets play a crucial role in wealth preservation and long-term capital growth. They are commonly
used by investors to diversify portfolios and reduce exposure to volatile financial markets. While they
typically require significant capital outlay and longer holding periods, they offer more stability and are less

susceptible to daily market fluctuations.

Examples of Real Assets
Understanding Real Assets

Land Real Estate

W

Gold

Fig.2.1. Examples of Real Assets
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1. Real Estate

Real estate is one of the most prominent and widely held categories of real assets. It includes

residential properties, commercial spaces, industrial units, and rental buildings.
o It offers dual benefits:
* Rental income, which provides a steady cash flow.

= Capital appreciation, as property values tend to increase over time due to demand,

location development, and infrastructure growth.
o Real estate is typically long-term in nature and involves substantial initial investment.

o Example: Purchasing a residential apartment for ¥50 lakh and renting it out for 20,000 per
month. Over 10 years, the value of the property may appreciate to Z80 lakh or more,

providing both rental income and a capital gain.

2. Gold
Gold is another traditional real asset known for its role as a store of value and a safe-haven

investment during economic uncertainties.
o Itis highly liquid, making it easier to sell or exchange compared to land or real estate.

o Gold is culturally significant in many countries, especially India, where it is used in the form

of jewelry, coins, and bullion.
o Itacts as a protection against currency depreciation and inflation.

o Example: Families buying gold ornaments not only for weddings or festivals but also as a

means of preserving wealth across generations.

3. Land
Land, particularly agricultural land or undeveloped plots, is a classic real asset with long-term

value potential.

o Land is finite in supply, making it a scarce resource, and therefore, its value tends to be

appreciated over time.

o It often yields high returns when urbanization spreads or infrastructure projects increase

the development value of surrounding areas.
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o Example: Purchasing farmland on the outskirts of a growing city may yield significant

profits in the future if the land is later zoned for residential or commercial development.

Key Characteristics of Real Assets

Real assets are distinct from financial instruments in several important ways. Understanding their key

characteristics is essential for making informed investment decisions.
o Tangible and Physically Observable

Real assets have a physical presence. Investors can inspect, use, or lease them. This tangibility adds

a layer of perceived security and intrinsic value that financial assets may lack.
e Require Large Initial Capital Investments

Buying real assets typically involves high entry costs, making them less accessible to small
investors without financing. For instance, purchasing a property or a large piece of land often

requires substantial upfront payment or a mortgage.
o Often Illiquid with Long Transaction Times

Real assets are not easily or quickly converted into cash. Selling a house or a plot of land can take

weeks or even months due to legal procedures, market conditions, and negotiation.
e Relatively Stable in Value

Real assets tend to have low short-term volatility compared to financial markets. Their value is
influenced more by long-term trends such as urban development, population growth, or commodity

prices rather than daily trading sentiment.
e Used as Protection Against Inflation

During periods of rising prices, real assets typically retain or increase in value, making them a

natural hedge against inflation. For example, property rents and land prices often rise with inflation,

ensuring that real returns are preserved.
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2.1.2 Definition and Examples of Financial Assets (Equities, Bonds, Mutual Funds)

Financial assets are intangible assets that represent a legal claim or ownership interest in an entity, usually
with the expectation of future financial returns. Unlike real assets such as property or gold, financial assets
do not have a physical form. Instead, their value is derived from underlying contractual agreements, such
as the promise to repay debt, distribute profits, or share ownership in a business. These assets play a central
role in the functioning of financial markets, allowing the transfer of capital from savers to borrowers, and

facilitating investment, economic growth, and wealth creation.

Financial assets are essential components of personal finance and institutional portfolios. Their flexibility,
liquidity, and variety make them accessible to investors with different goals and risk tolerances. Moreover,

they are a cornerstone of modern financial systems, enabling the efficient allocation of resources.

Examples of Financial Assets
1. Equities (Shares)

Equities, commonly known as shares or stocks, represent partial ownership in a company. When
individuals purchase shares, they become shareholders and gain a proportional claim on the

company’s assets and earnings.
o Equities offer returns in two ways:
= Dividends, which are periodic payouts from company profits.
= Capital appreciation, where the market value of the shares increases over time.

o They are typically classified as high-risk, high-return investments, as their prices fluctuate

based on market sentiment, company performance, and macroeconomic factors.

o Example: Buying shares of Infosys allows an investor to benefit from rising share prices

and regular dividend income if the company performs well.

2. Bonds
Bonds are debt instruments issued by governments, corporations, or public sector units. When an
investor buys a bond, they are essentially lending money to the issuer in exchange for fixed interest

payments over a specific period, along with the return of the principal at maturity.
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o Bonds are considered less risky than equities, especially government or sovereign bonds,

as they offer predictable and fixed returns.

o Therisk and return vary depending on the issuer's creditworthiness—government bonds are

safer, while corporate bonds may offer higher returns at higher risk.

o Example: Investing X1,00,000 in a 10-year Government of India bond with a 7% annual

interest rate yields 37,000 per year, plus full principal repayment at maturity.
3. Mutual Funds

Mutual funds are pooled investment vehicles that collect money from multiple investors to invest

in a diversified portfolio of securities, including stocks, bonds, or a mix of both.

o Managed by professional fund managers, mutual funds offer investors diversification,

expert management, and access to markets with relatively lower effort.
o Mutual funds vary in risk and return based on their type:
= Equity funds (higher risk, higher return)
= Debt funds (lower risk, stable return)
* Hybrid funds (balanced risk-return)

o Example: A monthly SIP (Systematic Investment Plan) of 35,000 in an equity mutual fund

over 15-20 years can help accumulate significant wealth due to the power of compounding

and market-linked growth.
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Key Characteristics of Financial Assets

Financial Asset Characteristics
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Fig.2.2. Key Characteristics of Financial Assets

Financial assets differ from real assets in several crucial ways. Understanding these characteristics helps

investors choose appropriate instruments based on their goals, liquidity needs, and risk tolerance.
o Intangible and Exist in Electronic or Paper Form

Financial assets have no physical presence. They exist as digital entries (such as demat accounts)
or legal documents that establish ownership or entitlement to income. This makes them easy to

store, track, and transfer.
o Highly Liquid Compared to Real Assets

Most financial assets, especially those traded on stock exchanges or secondary markets, are readily
convertible into cash. This liquidity allows investors to enter or exit positions quickly, providing

flexibility in managing their portfolios.

e Potentially Volatile and Influenced by Market Conditions
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The value of financial assets can fluctuate significantly based on a wide range of factors, including
company performance, interest rates, geopolitical events, and investor sentiment. For instance, stock

prices may rise or fall daily based on earnings reports or economic data.
e Require Lower Initial Capital

Unlike real assets such as real estate or land, financial assets are accessible to small investors. One
can begin investing in mutual funds or stocks with as little as ¥500 to ¥1,000, making them suitable

for a wider segment of the population.
o Offer Diverse Instruments for All Risk Profiles

Financial markets offer a broad spectrum of investment options ranging from low-risk
government bonds to high-risk equity derivatives. This allows investors to create tailored portfolios

that match their financial goals, time horizons, and risk appetite.

2.1.3 Comparative Analysis: Risk, Liquidity, and Returns
To understand real and financial assets better, it is useful to compare them on key investment parameters.
o Risk

o Real Assets: Generally stable but may face risks such as property disputes, natural calamities,

or price stagnation. Gold is safer but still subject to global commodity fluctuations.

o Financial Assets: Higher volatility due to market risks, interest rate changes, and credit risks.

Equities are riskier, while bonds and debt instruments are relatively safer.
o Liquidity

o Real Assets: 1lliquid, as transactions in real estate or land require time, legal procedures, and

significant costs. Gold, however, is more liquid than other real assets.

o Financial Assets: Highly liquid, especially equities and bonds listed in active markets, which
can be bought and sold instantly. Mutual funds also offer redemption options within a few

days.
¢ Returns

o Real Assets: Provide moderate and often irregular returns. Real estate yields rental income

and appreciation, while gold mainly offers value preservation and long-term gains.
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o Financial Assets: Have the potential for higher returns, particularly equities, though
accompanied by higher volatility. Bonds provide fixed and predictable returns, while mutual

funds balance between safety and growth.

“Activity: Classifying Real and Financial Assets”

List four investments you or your family are familiar with, such as land, gold, stocks, or bonds.
Categorize each as a real asset or financial asset. Then, discuss which category provides higher

liquidity and which offers greater long-term stability, justifying your reasoning with examples.

2.2 Traditional Investments

2.2.1 Fixed Deposits (FDs) — Features and Returns

Fixed Deposits (FDs) are one of the most widely used and trusted savings instruments in India and across
many countries. Offered by banks and non-banking financial companies (NBFCs), an FD allows individuals
to deposit a lump sum amount for a specific tenure at a predetermined interest rate. The principal and
interest are returned to the investor as per the terms agreed upon. FDs are particularly attractive to
conservative investors who prioritize capital preservation, stable returns, and low risk over potentially

higher but volatile gains from market-linked instruments.

Definition of Fixed Deposits

A fixed deposit is a time-bound investment wherein the depositor places a specific amount of money with
a bank or NBFC for a fixed duration, earning interest at a fixed rate. The interest is usually higher than that
offered on regular savings accounts, and the rate is locked in at the time of deposit, regardless of future

market fluctuations. Because of their predictability and safety, FDs are especially popular among retirees,

risk-averse investors, and those seeking short- to medium-term financial stability.
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Detailed Features of Fixed Deposits

FDs come with several features that make them both attractive and easy to manage for a broad spectrum of

investors:
e Tenure Flexibility

Investors can choose from a wide range of tenures—anywhere from 7 days to 10 years—depending
on their liquidity needs and financial goals. Short-term FDs provide quick returns, while long-term

FDs are useful for goal-based savings like education or retirement.
o Fixed Interest Rate

The interest rate remains unchanged throughout the deposit tenure, offering certainty of returns.
This is particularly advantageous during falling interest rate cycles, as the investor continues to earn

the contracted rate even when market rates decline.
e Low Risk and High Safety

FDs are regarded as one of the safest investment options. In India, deposits in scheduled banks are
insured up to IS5 lakh by the Deposit Insurance and Credit Guarantee Corporation (DICGC), adding
an extra layer of security. Moreover, banks and NBFCs offering FDs are regulated by the Reserve

Bank of India (RBI), ensuring oversight and compliance.
o Withdrawal Rules and Penalties

Premature withdrawal of an FD is allowed, but it usually attracts a penalty of 0.5% to 1% on the
applicable interest rate. Some banks allow partial withdrawal or offer sweep-in facilities for added

flexibility, but investors must be aware that early withdrawals reduce the effective returns.
e Cumulative vs. Non-Cumulative Options
Investors can choose how they want to receive interest:

o Cumulative FDs: Interest is compounded and paid at the end of the tenure. Ideal for long-

term investors who want to grow their savings over time.

o Non-Cumulative FDs: Interest is paid out monthly, quarterly, half-yearly, or annually.
Suitable for those who need regular income, such as pensioners or individuals without stable

earnings.

o Taxability of Returns
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The interest earned on fixed deposits is fully taxable under the Income Tax Act. If the annual interest
exceeds 340,000 (350,000 for senior citizens), tax is deducted at source (TDS) at 10%. Investors

may also be liable to pay tax as per their income tax slab rate.

Returns on Fixed Deposits

Returns on FDs are stable and predictable, but they vary based on the deposit tenure, the financial

institution, and the depositor’s age category.
e Typical Interest Rates:

Most banks offer interest rates ranging from 5% to 7% per annum, depending on the tenure and

prevailing economic conditions.
e Senior Citizen Benefit:

Senior citizens are often offered an additional interest rate of 0.25% to 0.50%, making FDs an

attractive retirement planning tool.
e Inflation Consideration:

While FDs offer safety, the returns may not always beat inflation, especially in periods of high price
rise. For example, if the inflation rate is 6.5% and the FD offers 6%, the real return (inflation-

adjusted return) is negative.

Illustration
Let’s consider a scenario to understand FD returns:

e Aninvestor deposits X1,00,000 in a 5-year cumulative fixed deposit at an annual interest rate of 6%

compounded annually.

o Using the compound interest formula:
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Did You Know?

“Did you know that in a fixed deposit, the interest rate remains unchanged even if market rates fall
during the tenure? This makes FDs a safe choice for conservative investors seeking predictable

returns, though the downside is that FD earnings may not always keep pace with inflation.”

2.2.2 Bonds — Government and Corporate

A bond is a type of fixed-income security that represents a loan made by an investor to a borrower, typically
a government, municipality, or corporation. Instead of owning equity (as in shares), the bondholder acts as
a lender. The borrower (issuer of the bond) agrees to pay the investor regular interest, known as coupon
payments, and to return the principal amount at the end of a predetermined maturity period. Bonds are
widely used by institutions to raise capital for various purposes such as infrastructure development, business

expansion, or public spending.

Types of Bonds

There are two major categories of bonds relevant to most investors:
e Government Bonds

Issued by central or state governments, these bonds are backed by sovereign authority and are
therefore considered the safest form of debt instruments. Because of their low risk, they usually
offer lower returns compared to corporate bonds. For example, a 10-year government bond paying

7% annually ensures steady income with minimal risk of default.
e Corporate Bonds

These are issued by private or public companies to fund business activities. While they carry higher
risk due to the possibility of company default, they compensate investors with higher interest rates.
For instance, a corporate bond with a 9% annual interest rate offers better returns than

government bonds, but the investor assumes a higher credit risk.
Key Features of Bonds

Bonds come with several important characteristics that investors must evaluate before investing:
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Fixed Income: Investors receive regular, predetermined coupon payments, making bonds attractive

to those seeking predictable returns.

e Maturity Period: Bonds have flexible tenures, ranging from short-term (a few months) to long-

term (several decades).

e Credit Ratings: Agencies such as CRISIL, Moody’s, or S&P rate bonds (AAA, AA, etc.), providing

investors with an assessment of the issuer’s financial stability and the likelihood of default.

e Liquidity: Many bonds can be traded in the secondary market, though the ease of selling depends
on demand, supply, and bond type.

e Tax Implications: Interest earned on bonds is typically taxable. However, certain government
bonds may offer tax exemptions or concessions, making them more attractive to investors in higher

tax brackets.
Returns on Bonds
The rate of return depends on the type and risk level of the bond:

o Government bonds usually provide lower but very secure returns (5%—7%), suitable for risk-

averse investors.

e Corporate bonds generally yield higher returns (8%—-12%), depending on the company’s

creditworthiness and market conditions.
Illustration

For example, if an investor places ¥1,00,000 in a 10-year government bond at 7% interest, they would

receive:
e Annual Interest: 37,000 (7% of X1,00,000) paid every year.
o Principal Repayment: X1,00,000 returned at the end of 10 years.

This predictable structure highlights why bonds are often considered a stable and reliable investment

option, especially for conservative investors.

2.2.3 Equities — Ownership and Capital Appreciation
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Equities, also known as shares or stocks, represent a unit of ownership in a company. When an investor
purchases equities, they become a shareholder and gain a proportionate claim on the company’s assets and
profits. Unlike bonds, which represent debt, equities signify direct ownership. This means that the fortunes
of shareholders rise and fall with the company’s performance in the market. As companies grow and
generate profits, shareholders may benefit through dividends and capital appreciation, making equities

one of the most dynamic and rewarding asset classes.

Key Features of Equities

Understanding Equities

Ownership Rights @

Represents the rights and Indicates how easily equities Assesses the potential for
privileges of shareholders can be bought or sold loss or gain in equity
investments

DITE T P Ownership
Returns Benefits and
Risks

Refers to returns from
dividends a_ndlcaprtal Highlights the advantages
appreciation and disadvantages of owning
equities

Fig.2.3. Key Features of Equities

Equities come with several distinct features that differentiate them from other investment instruments:

e Ownership Rights: By holding shares, investors may obtain voting rights in company decisions,
such as electing directors or approving mergers, thus giving them a voice in the company’s

governance.
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e Dual Sources of Returns:

o Dividends: A portion of the company’s profit distributed periodically to shareholders,
usually in cash. Companies with stable earnings (e.g., FMCG firms) often provide consistent

dividends.

o Capital Gains: Profits earned when shares are sold at a higher price than the purchase price.

High-growth companies (e.g., technology firms) often focus more on capital appreciation.

e Liquidity: Shares of listed companies are actively traded on stock exchanges such as NSE and BSE

in India. This high liquidity allows investors to quickly buy or sell equities as per market conditions.

e Volatility: Equity prices fluctuate frequently due to factors like company performance, investor
sentiment, government policies, interest rate changes, and global events. While this creates risk, it

also presents opportunities for higher returns.

e Risk Level: Compared to traditional investments such as fixed deposits (FDs) or bonds, equities
carry higher short-term risk. However, historically, equities have provided superior long-term

wealth creation, rewarding investors who remain patient.

e Ownership Benefits and Risks: When a company grows and becomes more profitable,
shareholders directly benefit from increased stock prices. However, in downturns, shareholders may

suffer significant losses, as equities do not guarantee returns.
Returns from Equities

Equities are known for their potential to generate the highest long-term returns among traditional asset
classes. Historically, well-performing markets have delivered 10%—15% annualized returns over the long
term. However, these returns are not fixed or guaranteed, as equity performance depends on market cycles,
economic conditions, and company fundamentals. Short-term fluctuations can be sharp, but long-term

investors are often rewarded with substantial capital growth.
Ilustration

For example, an investor who purchased shares worth ¥50,000 in Infosys in the early 2000s would have
seen the value grow many times over in the following two decades. This demonstrates how equities can be
a powerful tool for wealth creation when investments are held with a long-term perspective. Such growth
potential explains why equities are a preferred option for investors aiming to build substantial capital over

time.
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2.3 Alternative Investments
2.3.1 Real Estate Investment Trusts (REITSs) & Infrastructure Investment Trusts (InvITs)

Traditional investments in real estate and infrastructure often demand very high capital, lengthy holding
periods, and complex management responsibilities. To make these asset classes more accessible to retail
investors, investment vehicles like Real Estate Investment Trusts (REITs) and Infrastructure
Investment Trusts (InvITs) were introduced. Both are collective investment schemes that pool money
from multiple investors and channel it into income-generating assets. These instruments are regulated and
listed on stock exchanges, offering investors the opportunity to benefit from real estate and infrastructure

returns without directly owning or managing physical assets.
Real Estate Investment Trusts (REITs)

A REIT is a financial instrument designed to invest in and manage income-generating real estate assets.
Instead of buying entire properties (which may cost crores of rupees), investors can purchase smaller units

of'a REIT, making it possible for small investors to participate in the real estate market.

o Investment Scope: REITs primarily invest in commercial real estate such as office complexes,

shopping malls, hotels, and sometimes warehouses.

e Returns to Investors: Investors earn returns in the form of dividends (derived from rental income)

and potential capital appreciation (increase in property value).

o Liquidity: Unlike physical property that is difficult to sell quickly, REITs are traded on stock

exchanges, making them far more liquid and accessible.

o Accessibility: REITs democratize real estate investment, allowing investors with relatively small

sums to gain exposure to premium properties.
Infrastructure Investment Trusts (InvITs)

An InvIT works in a similar way to a REIT but focuses on infrastructure assets, which are critical for
economic growth. These include highways, power generation projects, transmission lines, telecom

towers, and renewable energy projects.

o Investment Scope: InvITs pool funds to acquire and manage infrastructure assets that typically

generate stable cash flows.
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e Returns to Investors: Investors receive income through user charges, toll collections, or power

tariffs, depending on the underlying project.

e Role in Development: InvITs allow retail and institutional investors to participate in infrastructure
growth, a sector that traditionally required huge capital commitments and had long gestation

periods before generating returns.
Advantages of REITs and InvITs
Both REITs and InvITs offer several benefits over direct investments in real estate or infrastructure:

o Diversification: By investing in a portfolio of properties or projects, investors reduce the risk

associated with putting money into a single asset.

e Regular Income: Both instruments distribute a significant portion of their earnings (often mandated

by regulation) as dividends, providing a steady income stream.

o Liquidity: Since REITs and InvITs are listed on stock exchanges, investors can buy and sell units

easily, unlike physical assets.

e Professional Management: Properties and infrastructure projects are managed by experienced

professionals, ensuring better operational efficiency and returns.

e Accessibility: Small investors can participate with modest amounts, gaining exposure to large-

scale, high-value assets.
Example

Suppose an investor purchases REIT units on the stock exchange for I500 per unit. Through this
investment, they gain indirect ownership in a pool of premium office spaces. The investor earns periodic
dividends from the rental income generated by these properties and may also benefit if the REIT’s unit price
is appreciated over time. In this way, the investor accesses real estate income and growth potential
without the need to purchase a property worth several crores or handle the associated management

challenges.

2.3.2 Commodities — Gold, Silver, and Oil

Commodities are basic raw materials or primary goods that are traded globally in bulk quantities. They

play a crucial role in the economy, serving both as essential inputs in production (e.g., oil for energy, silver
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for industry) and as investment instruments (e.g., gold as a safe-haven asset). Unlike equities or bonds,
commodities often move in response to global supply-demand factors, geopolitical events, and
inflationary pressures, making them a valuable tool for portfolio diversification. Investors often include
commodities in their portfolios to hedge against inflation, protect against currency depreciation, and

reduce risks during times of global uncertainty.
Key Types of Commodities

Among the wide range of commodities available in global markets, gold, silver, and oil are the most

popular and influential:
e Gold:

o Known as a safe asset, gold has historically preserved wealth during economic crises and

financial instability.

o Its value remains relatively stable even when stock markets decline, making it a preferred

choice during recessions.

o Gold is widely used in jewelry, central bank reserves, and investment products such as

bars, coins, and exchange-traded funds (ETFs).
e Silver:
o Unlike gold, silver plays a dual role as both a precious metal and an industrial metal.

o It is used in sectors like electronics, solar panels, and medical equipment, in addition to

jewelry and investment.

o This dual nature makes silver more volatile than gold, as its price is influenced not only by

investor demand but also by fluctuations in industrial consumption.
e Oil:

o Crude oil is one of the most traded commodities worldwide, forming the backbone of the

global energy system.

o Its prices are influenced by demand supply dynamics, OPEC policies, geopolitical
tensions (e.g., conflicts in oil-producing regions), and technological shifts toward

renewable energy.
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o Oil price movements have a direct impact on inflation, transportation costs, and economic
growth across nations.
Investment Options in Commodities
Investors can gain exposure to commodities through different avenues, each with its own advantages:
o Physical Form: Direct ownership through jewelry, coins, or bullion (common for gold and silver).

e Commodity Exchanges: Futures and options contracts allow investors to speculate on price

movements or hedge against risks.

e Exchange-Traded Funds (ETFs): Gold and silver ETFs provide an easier and more liquid way to

invest without holding physical assets.
Importance of Commodities in Portfolios
Commodities provide unique advantages to investors that traditional asset classes may not:

« Diversification: Since commodities often move independently of stocks and bonds, they reduce

overall portfolio risk.

o Inflation Hedge: Commodities, particularly gold and oil, tend to rise in value when inflation

increases, protecting purchasing power.

e Global Sensitivity: Commodity prices are highly responsive to international events, making them

a useful barometer of global economic and political trends.

2.3.3 Mutual Funds — Types and Benefits

A mutual fund is a collective investment vehicle that pools money from multiple investors and invests it
in a diversified portfolio of equities, bonds, money market instruments, or a combination of these. The fund
1s managed by professional fund managers, whose role is to make investment decisions, monitor
performance, and adjust the portfolio to achieve specific objectives. Mutual funds are particularly attractive
because they allow small investors to access a well-diversified and professionally managed portfolio that

would otherwise be difficult to build individually.
Types of Mutual Funds

Mutual funds come in different categories, each designed to suit varying investment goals and risk profiles:
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e Equity Funds:

These invest primarily in stocks and are best suited for investors seeking long-term capital growth.
Since equity markets can be volatile in the short run, these funds are ideal for investors with a higher

risk appetite and a long investment horizon.
e Debt Funds:

These invest in fixed-income securities such as bonds, government securities, and debentures. They
provide stable income with relatively lower risk compared to equity funds, making them suitable

for conservative investors or those seeking capital preservation.
e Hybrid Funds:

By combining equity and debt instruments, hybrid funds aim to balance risk and return. They are
well-suited for moderate investors who want some exposure to equity growth potential along with

debt stability.
e Index Funds:

These passively track the performance of a stock market index like the Nifty 50 or Sensex. Since
they replicate the index, they have lower management costs and are ideal for investors who want

steady, market-linked returns without active stock-picking risks.
e Sector/Thematic Funds:

These focus on a specific industry or theme such as IT, healthcare, banking, or renewable energy.
While they have the potential for high returns if the sector performs well, they also carry higher

risk due to lack of diversification across industries.
Benefits of Mutual Funds

Mutual funds offer several unique advantages that make them one of the most popular investment options

for both beginners and experienced investors:

« Diversification: By spreading investments across multiple securities, mutual funds reduce the risk

of losses from any single stock or bond.

o Accessibility: Investors can start with small amounts through Systematic Investment Plans

(SIPs), sometimes as low as I500 per month, making it affordable for everyone.
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o Liquidity: Most open-ended mutual funds allow investors to redeem their units at any time,

providing easy access to funds when needed.

e Professional Management: Fund managers and research teams monitor the markets and make

informed decisions, which reduces the need for individual investors to track every detail themselves.

e Compounding Effect: Long-term investments through SIPs benefit from compounding, where

returns are reinvested, accelerating wealth creation over time.
Example

Suppose an investor contributes ¥5,000 per month through a SIP in an equity mutual fund. Over 15-20
years, due to market-linked returns and the power of compounding, this investment could grow into a
substantial corpus. Even modest monthly contributions can lead to significant wealth accumulation,
highlighting why mutual funds are often considered a gateway to long-term financial growth for retail

investors.

2.3.4 Exchange Traded Funds (ETFs)

An Exchange Traded Fund (ETF) is a type of investment security that blends the features of mutual
funds and stocks. Like a mutual fund, an ETF pools investor money into a basket of securities such as
equities, bonds, or commodities. However, unlike mutual funds that are priced once at the end of the trading
day, ETFs are listed and traded on stock exchanges throughout the day, just like individual shares. This
structure gives investors the benefits of diversification and professional management while also allowing
the flexibility of intraday trading. ETFs have grown in popularity globally and in India as they offer cost-

efficient and transparent access to different asset classes.
Key Features of ETFs
ETFs are designed to be flexible and cost-effective investment tools. Their major features include:

e Real-Time Pricing: Unlike mutual funds, which are valued at the day’s closing Net Asset Value
(NAV), ETFs provide real-time prices throughout the trading day, making them more suitable for

active investors.

o Low Costs: Since most ETFs track an index or commodity rather than being actively managed, they

usually have lower expense ratios compared to actively managed mutual funds.
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o Trading Flexibility: ETFs can be bought and sold at any time during market hours, similar to

stocks, allowing investors to use strategies like intraday trading or stop-loss orders.

o Passive Investment Style: Most ETFs aim to replicate the performance of an index or commodity,
making them attractive to investors who prefer a passive, long-term investment approach rather

than trying to outperform the market.
Types of ETFs
Different types of ETFs are available to suit varying investor objectives and preferences:

o Index ETFs: These replicate the performance of a stock market index, such as the Nifty 50 or

Sensex, providing broad market exposure with minimal effort.

e Gold ETFs: These track the price of gold, allowing investors to gain exposure to the precious metal

without holding it physically. They combine the stability of gold with the liquidity of stock trading.

e Sector ETFs: These focus on specific industries such as banking, IT, or energy. They provide

targeted exposure but also carry sector-specific risks.
Advantages of ETFs

ETFs provide several advantages over traditional investment options, making them attractive to both retail

and institutional investors:

o High Liquidity: Since ETFs are traded on exchanges, they can be bought or sold easily, offering

flexibility to investors who may need quick access to funds.

e Transparency: ETF holdings and prices are published daily, giving investors clear visibility into

what assets they own.

o Cost Efficiency: With lower expense ratios compared to actively managed funds, ETFs help

investors retain more of their returns over time.

e Accessibility: ETFs allow even small investors to diversify across multiple assets with relatively

low investment amounts.

2.3.5 Private Equity and Venture Capital

Investments in private equity (PE) and venture capital (VC) represent alternative asset classes that focus

on funding companies outside the public stock market. Unlike traditional investments in listed shares or
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bonds, these involve investing directly in private companies, often requiring long-term commitments and
higher risk tolerance. Both PE and VC are crucial for the economy as they provide businesses with the
capital and strategic support necessary to expand, innovate, and create jobs. However, while they share

similarities, they cater to different stages of a company’s life cycle.
Private Equity (PE)

Private equity refers to investments in mature, private, and unlisted companies. These are typically
established businesses that require fresh capital for expansion, restructuring, or buyouts. PE firms often
acquire a significant stake in the company, sometimes even taking complete ownership, and work towards

improving efficiency, profitability, and long-term value.

o Target Companies: Established businesses with stable operations but needing capital for growth,

modernization, or restructuring.

o Investor Base: Includes institutional investors, high-net-worth individuals (HNIs), and private

equity funds who can commit large sums for the long term.

o Illiquidity and Risk: Since PE investments are in unlisted companies, they cannot be easily sold
on exchanges, making them illiquid. While risky, successful investments often deliver high

returns.

e Objective: To restructure companies, increase efficiency, expand operations, or prepare them for a

future public listing.
Venture Capital (VC)

Venture capital focuses on early-stage and startup companies that show promise of rapid growth and
innovation but lack access to traditional financing. Unlike PE, which invests in mature companies, VC is

about backing new ideas and helping them grow into profitable businesses.

o Target Companies: Startups and young businesses, often in technology, biotech, fintech, or other

high-growth industries.

o Investor Role: VC firms not only provide funding but also strategic guidance, mentorship, and

networks to help founders succeed.

o Returns and Risks: The risk is very high since many startups fail. However, successful ventures
(like Flipkart or Paytm in India) can generate exponential returns, making VC highly rewarding

for investors.
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o Contribution to Economy: VC is vital for encouraging innovation, entrepreneurship, and job

creation, fostering long-term economic growth.
Key Differences between PE and VC

Although both PE and VC involve direct investment in private companies, they differ in focus and

approach:

e Stage of Investment:
o PE invests in mature and established businesses.
o VC invests in early-stage startups with growth potential.

e Objective:
o PE aims to restructure, expand, or buy out companies.
o VC aims to nurture innovative ideas and support growth from the ground up.

e Risk and Return Profile:
o PE carries high risk but relatively stable returns since companies are already operating.
o VC carries very high risk but potentially exponential rewards if the startup succeeds.

o Investment Horizon: Both require long-term commitments, often several years, as company

growth and exit strategies take time.
Example

e A private equity firm may invest in a profitable manufacturing company to help it expand

operations into new markets, streamline costs, and increase efficiency.

o Aventure capital fund may back a tech startup developing artificial intelligence tools, providing

not just funding but also mentorship and connections to accelerate its growth.

Knowledge Check 1

Choose the correct option:
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1. REITs mainly invest in:
a) Gold and silver
b) Office spaces and malls
¢) Oil reserves
d) Government bonds
2. Which commodity is considered a safe-haven asset?
a) Oil
b) Silver
¢) Gold
d) Copper
3. ETFs are traded on:
a) Mutual fund houses
b) Stock exchanges
c¢) Banks only
d) Private firms
4. Venture Capital typically funds:
a) Government projects
b) Mature companies
c) Early-stage startups
d) Real estate trusts

2.4 Summary

% Investment avenues can be broadly classified into real assets and financial assets.

¢ Real assets include tangible investments such as real estate, gold, and land, valued for stability and

inflation-hedging.

¢ Financial assets include equities, bonds, and mutual funds, valued for liquidity, diversification, and

growth potential.

¢ Real assets are less liquid but provide long-term stability, while financial assets are more liquid but

volatile.

¢ Fixed Deposits (FDs) are low-risk, fixed-return instruments suitable for conservative investors.
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Bonds represent debt instruments, with government bonds being safer and corporate bonds offering

higher returns.

Equities provide ownership in companies and offer potential for high capital appreciation, but they carry

market risks.

REITs and InvITs provide access to real estate and infrastructure assets with greater liquidity than direct

ownership.
Commodities such as gold, silver, and oil serve as hedges against inflation and economic uncertainties.

Mutual funds pool investors’ money into diversified portfolios managed by professionals, balancing

risk and return.

2.5 Key Terms

1. Real Assets — Tangible assets like real estate, land, and gold that derive value from their physical
existence.

2. Financial Assets — Intangible claims such as equities, bonds, and mutual funds representing ownership
or debt.

3. Fixed Deposit (FD) — A bank deposit for a fixed period with a predetermined interest rate.

4. Bond — A debt instrument where investors lend money to governments or corporations for fixed interest.

5. Equity — A share of ownership in a company that offers dividends and capital appreciation.

6. REIT (Real Estate Investment Trust) — An investment vehicle pooling funds to invest in income-
generating real estate.

7. InvIT (Infrastructure Investment Trust) — A collective investment structure that invests in
infrastructure projects.

8. Mutual Fund — A professionally managed pool of money invested in diversified securities.

9. ETF (Exchange Traded Fund) — A market-traded fund that tracks an index, commodity, or basket of

assets.

10. Venture Capital — Funding provided to early-stage startups with high growth potential in exchange for

equity.
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2.6 Descriptive Questions
1. Definereal assets with examples. How do they differ from financial assets in terms of risk and liquidity?

2. Explain the features and returns of fixed deposits (FDs). Why are they considered safe but less

rewarding investments?
3. Distinguish between government bonds and corporate bonds with suitable examples.

4. What are equities? Discuss how they provide both ownership rights and opportunities for capital

appreciation.

5. Explain the concept of REITs and InvITs. How do they provide advantages over direct investments in

real estate or infrastructure?
6. Discuss the role of commodities like gold, silver, and oil as investment avenues and inflation hedges.
7. What are mutual funds? Explain the different types of mutual funds and their benefits for investors.

8. Define Exchange Traded Funds (ETFs). How do they differ from mutual funds in terms of features and

advantages?

9. Differentiate between Private Equity (PE) and Venture Capital (VC) in terms of investment focus, risk,

and return potential.
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Answers to Knowledge Check

Knowledge Check 1

1. b) Office spaces and malls
¢) Gold
b) Stock exchanges

> »w b

c) Early-stage startups
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2.8 Case Study

Balancing Traditional and Alternative Investments for Financial Growth

Introduction

Investment avenues offer individuals a variety of options to grow wealth, ranging from safe
traditional choices like fixed deposits and bonds to modern alternatives such as mutual funds,
REITs, and venture capital. While these avenues cater to different risk appetites and financial goals,
many investors face challenges in selecting the right mix due to risk-return trade-offs, liquidity
issues, and lack of awareness. This case study explores the importance of diversification across
investment avenues, highlighting common problems faced by investors and possible solutions for

effective financial planning.

Background

Amit, a 35-year-old IT professional, has been saving diligently for the past 10 years. His savings
are mainly in fixed deposits and recurring deposits, reflecting a preference for safety and certainty.
However, he realizes that inflation is eroding the real value of his money. His financial planner
advises him to diversify into equities, mutual funds, and real estate investment trusts (REITs). Amit
1s hesitant because he is unsure about the risks involved, the liquidity of these instruments, and how
to balance them with his conservative profile. This situation reflects the dilemma faced by many

middle-income investors who need to strike a balance between safety and growth.

Problem Statement 1: Over-Reliance on Safe Investments

Many investors keep their money locked in fixed deposits or savings accounts. While these are safe,

they often provide returns below inflation, leading to reduced purchasing power.

Solution: Introduce inflation-beating instruments like equities, mutual funds, and REITs in small

proportions to gradually increase comfort with risk.

MCQ
Which of the following is a limitation of relying only on fixed deposits?

a) High risk
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b) Low liquidity
¢) Returns below inflation

d) No fixed interest

Answer: c¢) Returns below inflation

Problem Statement 2: Lack of Diversification

Investors often focus on one or two avenues, exposing themselves to concentration risk. A portfolio

limited to either equities or gold may not provide stability across market cycles.

Solution: Adopt asset allocation by dividing investments across traditional (FDs, bonds) and

alternative avenues (ETFs, commodities, private equity) depending on goals and risk appetite.

MCQ

Diversification in investments helps to:
a) Maximize risk

b) Reduce concentration risk

¢) Eliminate all risks

d) Guarantee fixed returns

Answer: b) Reduce concentration risk

Problem Statement 3: Misunderstanding Liquidity of Investment Avenues

Some investors believe that all investments can be easily liquidated, which is not true. For example,

real estate is highly illiquid compared to equities or ETFs.

Solution: Categorize investments based on liquidity needs. Keep a portion in highly liquid avenues

like mutual funds or ETFs while using real estate or private equity for long-term goals.

MCQ

Which of the following is the most liquid investment?
a) Real estate

b) ETFs

¢) Land

d) Corporate bonds (unlisted)
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Answer: b) ETFs

Conclusion

Investment avenues each have unique features in terms of risk, return, and liquidity. A balanced mix
of traditional and alternative investments allows investors to preserve capital, generate regular
income, and achieve long-term growth. By adopting strategies such as diversification, asset

allocation, and goal-based planning, individuals like Amit can overcome challenges and build

sustainable wealth for the future.
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Unit 3: Introduction to Portfolio

Learning Objectives

1. Understand the basic concept of a portfolio and its role in personal and institutional investments.
2. Explain the importance of portfolio management in achieving financial goals.
3. Identify different types of portfolios, such as growth, income, and balanced portfolios.
4. Analyze the relationship between risk and return in portfolio selection.
5. Learn how diversification helps in minimizing risk and enhancing returns.
6. Apply fundamental principles of asset allocation in building a portfolio.
7. Evaluate factors influencing portfolio decisions, including market conditions and investor
preferences.
8. Develop critical thinking skills to assess portfolio performance and make informed investment
choices.
Content
3.0 Introductory Caselet
3.1 Why Portfolios Matter
3.2 Types of Portfolios
33 Summary
3.4 Key Terms
3.5  Descriptive Questions
3.6  References
3.7 Case Study
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3.0 Introductory Caselet

“Balancing Risk and Return — The Case of Arjun’s Investment Choices”

Arjun, a 28-year-old software engineer working in Bengaluru, has just received a performance bonus of
Z5,00,000. Until now, he has mostly kept his money in a savings account, earning minimal interest. After
attending a financial literacy workshop at his company, he became curious about the concept of portfolio
management. He realized that to build long-term wealth, he should consider investing across multiple assets

instead of putting all his money into a single option.
Arjun started exploring the following opportunities:
1. Equity Mutual Funds
o Offer potentially high returns (12—15% annually in the long run).
o Carry high risk due to stock market volatility.
o Suitable for long-term wealth creation.
2. Government Bonds
o Relatively safe and provide steady returns (6—7% annually).
o Low risk, but also lower growth compared to equities.
o Good for capital preservation.
3. Real Estate Investment
o Buying a small plot or contributing to a real estate investment trust (REIT).
o Can provide stable rental income and long-term appreciation.
o Requires higher initial investment and is less liquid.
4. Fixed Deposits (FDs)
o Guaranteed returns of around 5-6%.
o Low risk and high liquidity.

o Often preferred by conservative investors like Arjun’s father.
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Arjun is at a crossroads. His friend, Rohan, who is also in his late twenties, advises him to take more risks
by investing in equities since he is young and has time to recover from market fluctuations. His father, on
the other hand, strongly suggests putting the money into fixed deposits or government bonds, emphasizing

safety over growth.

Arjun realizes he must balance risk and return, keeping in mind his age, stable income, and long-term
financial goals such as buying a house and planning for retirement. He wonders how much of his bonus

should be allocated to safe instruments and how much into growth-oriented assets.

Critical Thinking Question

If you were Arjun, how would you allocate the %5,00,000 across different investment options to create a

balanced portfolio? Explain your allocation strategy by considering factors like risk appetite, time

horizon, liquidity needs, and expected returns.
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3.1 Why Portfolios Matter

3.1.1 Concept of Portfolio in Investments

A portfolio represents the collection of different financial and real assets owned by an individual or

institution.
Key aspects include:

e Definition: A portfolio is a structured combination of investments such as stocks, bonds, real estate,

mutual funds, commodities, and cash equivalents.

e Purpose: It helps organize wealth in a systematic manner, providing both growth opportunities and

risk protection.
o Balance of Assets: Different assets serve different purposes.
o Equities: Offer high potential returns but involve volatility.
o Bonds: Provide stability and regular income with lower risk.
o Cash equivalents: Maintain liquidity for emergencies.

o Dynamic Nature: Portfolios evolve over time and require rebalancing to maintain alignment with

changing goals and market conditions.

« Personalization: Each portfolio reflects the unique needs, goals, and circumstances of the investor.
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3.1.2 Benefits of Holding a Portfolio (Diversification, Risk Management)

Benefits of Holding a Portfolio

Inflation Hedge Diversification

Stability of
Returns

Risk
Management

&

Liquidity and
Flexibility

Fig.3.1. Benefits of Holding a Portfolio (Diversification, Risk Management)

A well-constructed investment portfolio delivers a range of benefits beyond simply earning returns. By
blending various asset types—such as equities, bonds, mutual funds, real estate, or commodities—investors
can enhance stability, reduce risks, and align their portfolios with financial goals and risk appetite. Below

are the key benefits of maintaining a diversified portfolio:

1. Diversification

Diversification means spreading investments across multiple asset classes, industries, and geographic
regions. This approach reduces the reliance on the performance of a single investment and helps balance

the impact of losses.

e Spreading Risk: By holding a mix of assets, the negative performance of one asset is often
counterbalanced by the positive performance of another. For example, if stock markets decline,

assets such as gold or government bonds might perform well, stabilizing overall returns.
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e Reducing Dependency: Diversification ensures that your wealth isn’t tied to a single market or

industry. This reduces vulnerability to economic downturns in specific sectors.

o Example: An investor who holds stocks from technology, healthcare, and energy sectors, plus

government bonds and gold, is less exposed to a sudden downturn in any one area.

2. Risk Management

Managing risk is another key benefit of a portfolio. By combining high-risk and low-risk assets, investors

can adjust their overall risk exposure based on their goals and tolerance.

o Balancing Risk and Return: High-risk, high-return assets like equities can be paired with low-risk

assets like bonds to smooth out returns.

e Customizing Risk Exposure: Portfolios can be structured as conservative (mostly bonds and fixed
income), moderate (balanced between equity and debt), or aggressive (heavy on equities and

alternative assets) depending on the investor’s risk appetite.

e Protecting Wealth: Assets like government bonds or gold serve as safety nets during market

volatility, reducing the likelihood of heavy losses.

o Example: A 30-year-old investor might allocate 70% to equities and 30% to bonds, while a retiree

may invert the ratio to prioritize stability.

3. Liquidity and Flexibility

A diversified portfolio also offers the advantage of liquidity—having investments that can be quickly

converted to cash—and the flexibility to adjust holdings as market conditions change.

e Liquidity: Certain assets like mutual funds, savings deposits, or liquid ETFs can be sold easily to

meet short-term cash needs.

» Flexibility: Investors can reallocate funds among asset classes to respond to changes in the market

or personal financial situations.

o Example: During an economic slowdown, an investor may shift funds from high-risk equities into

safer assets like government bonds or fixed deposits.
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4. Stability of Returns

Diversification reduces fluctuations in the overall returns of a portfolio. Unlike single-asset investments

that may experience sharp ups and downs, a multi-asset portfolio smooths the performance curve.

e Reduced Volatility: Because different assets respond differently to market events, a diversified

portfolio is less likely to experience extreme highs and lows.

o Example: A portfolio containing both domestic and international equities, along with bonds, may

still grow steadily even when one region’s market declines.

5. Inflation Hedge
Inflation erodes the purchasing power of money over time, but certain investments can act as a hedge.

e Protecting Purchasing Power: Assets such as equities, real estate, and commodities tend to

appreciate over the long term and often outpace inflation.

« Example: Real estate investments or equity shares of companies with pricing power can help

maintain or grow the value of money during inflationary periods.

Did You Know?

“A well-diversified portfolio can reduce investment risk by nearly 60% compared to holding a single
asset. Diversification ensures that when one investment underperforms, others may balance the loss.
This principle, known as risk management, is why professional investors always spread funds across

multiple asset classes.”

3.1.3 Aligning Portfolios with Investor Goals & Risk Appetite

A portfolio becomes truly meaningful only when it is structured around the investor’s unique goals, time
horizon, and ability to bear risk. Aligning investments with goals and risk appetite ensures disciplined
investment, reduces stress during market fluctuations, and increases the likelihood of achieving financial

objectives.
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1. Investor Goals

Investors have varying financial objectives, and these goals determine the types of assets they should hold

and the level of risk they should accept.

e Short-term goals (up to 3 years):

These goals require high liquidity and minimal risk since the funds may be needed soon.
o Examples: Saving for a vacation, creating an emergency fund, or buying a vehicle.

o Preferred investments: Fixed deposits, savings accounts, debt mutual funds, liquid mutual
funds.

o Emergency Fund Computation:
A widely accepted rule is to maintain 3—6 months of essential expenses as an emergency

fund. For example:
= If monthly essential expenses = 350,000

=  Emergency fund required = %50,000 x 6 =3,00,000
This amount should be kept in highly liquid and low-risk instruments such as

savings accounts or liquid mutual funds.

e Medium-term goals (3—7 years):

These goals allow for moderate risk but still need some stability.

o Examples: Saving for a child’s education, down payment for a house, or planning a

wedding.
o Preferred investments: Balanced mutual funds, bonds, recurring deposits, hybrid funds.

o Example Allocation: 40% in equity mutual funds, 60% in bonds or balanced funds to

ensure stability with growth potential.

o Long-term goals (7+ years):

These goals can tolerate higher risk as they have longer time horizons.

o Examples: Retirement planning, wealth accumulation, children’s higher education, or

starting a business later.
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o Preferred investments: Equities, equity mutual funds, National Pension System (NPS), real
estate, and other growth-oriented assets.

o Example Allocation: 70% in equities (direct stocks + mutual funds), 20% in real estate,

10% in debt instruments for stability.

2. Risk Appetite

Risk appetite is the willingness and capacity of an investor to endure fluctuations in investment returns. It

depends on financial and psychological factors.
o Conservative Investors:
o Characteristics: Prioritize safety and capital preservation over higher returns.
o Portfolio Example: 70% bonds, 20% fixed deposits, 10% government securities.

o Example: A retired individual relying on a pension may keep the bulk of funds in fixed

deposits and only a small portion in equity mutual funds.
o Moderate Investors:
o Characteristics: Seek a balance between safety and growth.
o Portfolio Example: 50% equities, 30% bonds, 20% mutual funds or hybrid funds.

o FExample: A mid-career professional with a stable income and moderate financial

responsibilities.
e Aggressive Investors:
o Characteristics: Willing to take high risks for potentially higher returns.

o Portfolio Example: 80% equities and growth funds, 10% alternative investments (like REITs
or startups), 10% bonds.

o Example: A young investor in their early 20s with minimal financial responsibilities and

high earning potential.

3. Factors Determining Risk Appetite
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Risk appetite is dynamic and influenced by several personal and financial factors.

e Age: Younger investors generally have a longer time horizon and can recover from market

downturns, making them more suitable for higher-risk investments.

o Income Stability: A stable and predictable income allows investors to take on more risk. Those

with variable or uncertain income should prioritize safer investments to ensure liquidity.

« Financial Responsibilities: Having dependents, loans, or upcoming large expenses may reduce the

ability to take risks.

o Psychological Comfort: Even financially capable investors may prefer stability due to their risk

perception or emotional response to market volatility.

e Investment Knowledge: More informed investors often feel confident holding higher-risk assets

because they understand the market.

« Existing Wealth/Base Assets: Investors with a significant existing asset base can allocate a larger

proportion to high-risk investments.

e Time Horizon for Each Goal: The longer the time frame for a goal, the more risk can typically be

taken.

e Emergency Buffer Availability: Maintaining a sufficient emergency fund allows the rest of the

portfolio to be invested more aggressively.

4. Importance of Alignment
Aligning the portfolio with investor goals and risk appetite is essential for long-term success.

e Reducing Stress: A misaligned portfolio can create anxiety and lead to impulsive decisions during

market volatility.

o Ensuring Discipline: A properly aligned portfolio reflects both long-term goals and personal risk

tolerance, increasing the likelihood of staying invested through market cycles.

o Meeting Financial Goals: Goal-based investing provides a clear roadmap for how much to invest,

where to invest, and when to rebalance.
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5. Example of Portfolio Alignment in Practice

Let’s take an example of an individual aged 35, with monthly essential expenses of 360,000, a stable

income, and two main goals—buying a house in 5 years and retirement planning in 25 years:
e Emergency Fund: 260,000 x 6 =33,60,000 kept in liquid funds or savings account.

e Medium-term Goal (House Down Payment in 5 Years): 40% in bonds/recurring deposits, 60%

in balanced mutual funds.

o Long-term Goal (Retirement in 25 Years): 70% in equities and equity mutual funds, 20% in

NPS/real estate, 10% in bonds.

This structured approach ensures funds are available when needed while maximizing long-term growth.

“Activity: Identifying Investment Choices”

List three investment options you are familiar with (for example, stocks, bonds, or savings deposits).
Briefly write down what you think are the risks and benefits of each. Discuss with a peer or in class

how different choices can form part of a balanced portfolio.

3.2 Types of Portfolios
3.2.1 Aggressive Portfolios — High Growth, High Risk

Aggressive portfolios are designed for maximum capital appreciation. They rely heavily on high-return,
high-volatility assets such as equities, growth stocks, small-cap companies, and emerging markets. The goal
is to achieve rapid wealth accumulation over time, though investors must be prepared for frequent ups and

downs.
e Key Characteristics
o High exposure to equities (70-90%).

o Limited allocation to fixed income or low-risk assets (10-20%).
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o Strong emphasis on growth sectors such as technology, pharmaceuticals, or start-ups.
o Volatile performance in the short term, but significant potential over the long term.
o Investor Profile
o Younger investors with a long investment horizon.
o Individuals with high disposable income who can absorb short-term losses.
o Risk-takers who prioritize returns over stability.
o Example Allocation
o 80% in equity mutual funds and direct equities.
o 15% in corporate bonds or debt instruments.

o 5% in cash equivalents for liquidity.

3.2.2 Defensive Portfolios — Stability & Capital Preservation

Defensive portfolios are designed to protect capital rather than chase high returns. They emphasize safety,
liquidity, predictable income, and low volatility, making them suitable for risk-averse investors or those
with short-term financial goals. These portfolios are structured to perform steadily even during economic

downturns, ensuring the investor’s capital remains intact.

Key Characteristics

o High Allocation to Safe Assets:
Defensive portfolios invest a significant portion in government bonds, treasury bills, and fixed

deposits to ensure stability and guaranteed returns.

e Steady Income from Equities:
Exposure to blue-chip dividend-paying stocks provides a consistent stream of income while

maintaining relative safety.

o Low Volatility:
The portfolio limits high-risk equities or speculative investments, focusing instead on predictable

assets.
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o Capital Preservation as Primary Goal:

The emphasis is on modest and predictable returns rather than rapid growth.

Investor Profile
Defensive portfolios are suitable for:

e Retirees or Near-Retirement Individuals: People who rely on investment income to meet living

expenses and cannot afford significant capital loss.
o Risk-Averse Investors: Those prioritizing financial security over aggressive growth.

e Short-Term Goal-Oriented Individuals: Investors saving for a near-term event like a wedding,

home purchase, or large purchase where safety of funds is critical.

Cash Equivalents — Clear Avenues

A defensive portfolio also includes cash equivalents to maintain liquidity and meet unexpected expenses.

These instruments are highly liquid, low-risk, and serve as a buffer during market stress.
e Savings Accounts: Provide instant access to funds with minimal risk.

e Liquid Mutual Funds: Invest primarily in money market instruments and offer quick redemption,

often within 24 hours.

e Treasury Bills (T-Bills): Government-backed securities with maturities ranging from 91 days to

364 days, providing safe short-term parking for funds.

e Ultra-Short-Term Debt Funds: Slightly higher returns than savings accounts while maintaining

low risk and high liquidity.

o Fixed Deposits with Sweep-in Facility: Allow automatic transfer of surplus funds to fixed deposits

and back to the savings account for liquidity.

e Money Market Funds: Pool investments into low-risk short-term instruments like commercial

papers and certificates of deposit.

Example Allocation
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Below is an example of how a defensive portfolio might be allocated, incorporating cash equivalents:

Asset Class Allocation | Description / Role in Portfolio

Government Bonds & Fixed- 55659 Includes government bonds, treasury bills, and high-grade
— o

Income Instruments corporate bonds for stability and predictable income.

Blue-Chip Dividend-Paying 2025 Provides steady dividend income with lower volatility than
—. 0

Equities mid-cap or small-cap stocks.

Cash Equivalents / Liquid 10.20% Savings accounts, liquid mutual funds, T-Bills, ultra-short-
— 0

Assets term debt funds for emergency needs or quick reallocation.

Example in Practice
A 60-year-old retiree with 50 lakhs to invest might create a defensive portfolio as follows:
e %30 lakhs (60%) in government bonds and high-rated fixed deposits.

o R12.5 lakhs (25%) in blue-chip dividend-paying stocks (such as large, established companies like

Hindustan Unilever or Infosys).

e 7.5 lakhs (15%) in cash equivalents—split across savings account, liquid mutual funds, and

treasury bills for quick access.

This approach ensures steady income, capital preservation, and high liquidity to cover emergencies.

3.2.3 Balanced Portfolios — Growth with Stability

Balanced portfolios provide a middle path between aggressive and defensive strategies. They blend
growth-oriented investments with capital-preserving instruments to achieve moderate returns and

controlled risk. This type of portfolio is ideal for investors who want a balanced trade-off between safety

and growth without leaning too far into either extreme.
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Key Characteristics

o Balanced Allocation: Approximately equal allocation between equities and fixed-income securities

to diversify risk.

o Growth Potential + Capital Preservation: The equity portion offers appreciation potential, while

the fixed-income portion provides stability and predictable returns.

o Moderate Volatility: Less volatile than aggressive portfolios but with higher returns than purely

defensive portfolios.

e Dual Benefits: Designed to provide both income and capital appreciation over the investment

horizon.

Investor Profile
Balanced portfolios are suitable for:

o Middle-Aged Investors: Those planning for long-term goals like children’s higher education or

retirement while still needing a measure of stability.

o Moderate Risk Tolerance: Investors who can accept some fluctuations but not the full volatility of

an aggressive portfolio.

e Goal-Oriented Planners: People who want steady growth with reasonable protection against

inflation.

Inflation Hedge (Updated)

Previously, real estate was included in the inflation hedge portion, but for a balanced portfolio, it’s better

to use more liquid and low-risk inflation-hedging assets. These include:

e Gold ETFs or Sovereign Gold Bonds (SGBs): Provide exposure to gold prices without the hassles
of physical storage.

o Commodities Funds: Diversify into other commodities such as silver or energy to hedge inflation

risk.
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o Inflation-Indexed Bonds (IIBs): Government-issued bonds whose principal and interest payments

rise with inflation, preserving purchasing power.

Example Allocation

Here’s a sample breakdown for a balanced portfolio (with real estate removed and updated inflation hedge

assets added):

Asset Class Allocation Role in Portfolio

Equities (Large-Cap and s00. Growth potential and capital appreciation over the medium to
0

Mid-Cap) long term.

Bonds and Fixed Deposits |40% Stability, predictable income, and lower volatility.

Gold / Inflation-Hedging L0 Hedge against inflation using Gold ETFs, Sovereign Gold Bonds,
0

Assets or Inflation-Indexed Bonds.

Example in Practice

A 40-year-old investor with moderate risk tolerance and X10 lakhs to invest might structure their balanced

portfolio as follows:
o I51akhs (50%) in equities — split across large-cap mutual funds and mid-cap equity funds.
e 4 lakhs (40%) in high-grade bonds, fixed deposits, and government securities.
e 1 lakh (10%) in gold ETFs or Sovereign Gold Bonds to hedge against inflation.

This allocation provides growth potential, steady income, and a buffer against inflation, while keeping

volatility at a manageable level.

3.2.4 Thematic Portfolios — Sector/Theme-Specific

Thematic portfolios are concentrated around specific investment ideas, industries, or global trends. They

allow investors to benefit from the growth of particular sectors they strongly believe in. Unlike other
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portfolios, they lack broad diversification, which increases risk but can lead to exceptional returns if the

chosen theme succeeds.
e Key Characteristics

o Investments focused on one or a few sectors such as renewable energy, healthcare,

technology, or infrastructure.
o Dependent on the success of a specific theme.
o Highly volatile due to lack of diversification across industries.
o Attractive during times of rapid growth in the selected sector.
e Investor Profile
o Investors with deep knowledge or strong conviction in a sector or trend.
o Those with a high risk appetite, seeking above-average returns.

o Individuals looking to complement a core diversified portfolio with sector-focused

exposure.
o Example Allocation
o 100% in renewable energy funds, electric vehicle companies, and green bonds.

o Alternatively, 70% in technology companies and 30% in supporting industries like

semiconductor manufacturing.

Knowledge Check 1

Choose the correct option:

1. An aggressive portfolio mainly focuses on:
a) Safety of capital
b) High growth
¢) Regular income
d) Liquidity
2. Which portfolio type is best suited for retirees seeking stability?

a) Aggressive
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b) Balanced
c¢) Defensive
d) Thematic
3. Abalanced portfolio typically contains:
a) Only equities
b) Only bonds
¢) Mix of equities and bonds
d) Only real estate
4. Thematic portfolios invest primarily in:
a) Cash reserves
b) Fixed deposits
¢) Specific sectors

d) Government bonds

3.3 Summary

¢ A portfolio is a collection of investments such as equities, bonds, real estate, and other assets designed

to meet an investor’s goals.

« Portfolios help in balancing risk and return by combining different asset classes with varying

characteristics.

¢ An aggressive portfolio emphasizes high growth, allocating largely to equities and high-risk assets,

suitable for investors with a long horizon and high risk appetite.

A defensive portfolio focuses on stability, capital preservation, and income through safer investments

like bonds and blue-chip dividend stocks.

« A balanced portfolio blends growth and safety, offering moderate risk and moderate returns by mixing

equities, bonds, and alternative assets.

A thematic portfolio is concentrated on specific sectors or themes, such as technology or renewable

energy, with high potential but limited diversification.

+ Diversification is a major benefit of portfolios as it reduces risk by spreading investments across assets.
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¢ Portfolios should be aligned with investor goals, whether short-term needs, medium-term plans, or
long-term wealth creation.
% The risk appetite of the investor plays a crucial role in determining the type of portfolio chosen.

«» Portfolios are dynamic and require periodic rebalancing to remain consistent with changing market

conditions and personal circumstances.

% A well-structured portfolio supports financial security, wealth growth, and disciplined investing over

time.

3.4 Key Terms

1. Portfolio — A collection of financial assets such as stocks, bonds, and cash equivalents held by an

investor.
2. Diversification — The practice of spreading investments across different assets to reduce risk.
3. Risk Appetite — An investor’s willingness and ability to take on financial risk.
4. Aggressive Portfolio — A high-risk, high-return portfolio focused mainly on equities and growth assets.
5. Defensive Portfolio — A low-risk portfolio designed to preserve capital and provide stable returns.
6. Balanced Portfolio — A portfolio combining equities and fixed income to balance risk and return.
7. Thematic Portfolio — An investment strategy focused on specific sectors, industries, or global trends.
8. Asset Allocation — The process of distributing investments among different asset classes.
9. Rebalancing — Adjusting the portfolio periodically to maintain the desired asset allocation.

10. Capital Preservation — An investment approach that prioritizes protecting the principal amount over

earning high returns.

3.5 Descriptive Questions

1. Explain the concept of a portfolio in investments. How does it help investors in achieving their financial

goals?

2. Discuss the importance of diversification in portfolio management. How does it reduce risk?
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Differentiate between aggressive, defensive, balanced, and thematic portfolios with suitable examples.
How can an investor’s risk appetite influence the design of their portfolio? Explain with scenarios.
What are the benefits and limitations of maintaining a thematic portfolio?

Describe the role of asset allocation and rebalancing in effective portfolio management.

Why is it important to align an investment portfolio with both short-term and long-term financial goals?

Analyze how market conditions can impact different types of portfolios. Provide relevant illustrations.
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Answers to Knowledge Check

Knowledge Check 1

1. b) High growth
2. c) Defensive

3. ¢) Mix of equities and bonds
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4. c) Specific sectors
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3.7 Case Study

Designing the Right Portfolio for Different Investors

Portfolio management is at the heart of investment planning. The goal is not just to maximize

returns but also to align investments with the investor’s risk profile and objectives. Investors
face the challenge of choosing between aggressive, defensive, balanced, and thematic portfolios.
The selection process involves evaluating the trade-offs between risk and return, liquidity, and
long-term financial goals. This case study explores how investors can design suitable portfolios
based on their needs, highlighting common challenges and offering practical solutions with real-

life examples.

Background
Every investor is unique in terms of age, income, responsibilities, and financial aspirations.

e A young professional may seek high growth, while a retired individual may prioritize capital

preservation.

e Some investors are drawn to specific sectors or themes, such as technology, healthcare, or

renewable energy, leading them toward thematic portfolios.
The main difficulties investors face are:
o Identifying the right mix of assets to match risk appetite.
e Balancing growth with safety in uncertain markets.
» Ensuring periodic rebalancing to stay aligned with changing goals.
e Avoiding concentration risk in a single asset class or theme.

Effective portfolio management helps create a structured plan where investments are diversified,

risks are managed, and returns are optimized over time.

Problem Statement 1: Selecting an Aggressive Portfolio
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Investors seeking rapid wealth creation often choose aggressive portfolios dominated by

equities. However, high volatility may lead to short-term losses.

e Solution: Diversify within equities (large-cap, mid-cap, global funds) and maintain a small

percentage in bonds or cash equivalents to cushion risks.

MCQ:

What is the main risk of an aggressive portfolio?
a) Low returns

b) High volatility

c¢) Lack of liquidity

d) No diversification

Answer: b) High volatility

Problem Statement 2: Maintaining Stability with a Defensive Portfolio

Retirees and conservative investors prefer defensive portfolios. The challenge is low returns that

may not beat inflation.

e Solution: Combine safe instruments like government bonds and fixed deposits with inflation-
hedging assets such as gold ETFs, Sovereign Gold Bonds (SGBs), or inflation-indexed bonds

to preserve purchasing power.

MCQ:

Defensive portfolios are best for:
a) Retirees

b) Young professionals

c¢) High-risk investors

d) Traders

Answer: a) Retirees

Problem Statement 3: Balancing Growth and Safety

Many middle-aged investors require growth but cannot take extreme risks. Designing a balanced

portfolio is challenging when markets fluctuate.
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e Solution: Adopt a 50:40:10 strategy — 50% equities, 40% bonds, 10% alternative assets (such as

gold or inflation-linked funds). Rebalance regularly to maintain the intended ratio.

MCQ:

Balanced portfolios are characterized by:

a) High equity exposure only

b) Equal mix of growth and safety

c¢) 100% government bonds

d) Only sector-based funds

Answer: b) Equal mix of growth and safety

Problem Statement 4: Concentration Risk in Thematic Portfolios

Thematic portfolios appeal to investors interested in specific sectors or investment themes.

However, overexposure to one sector can be risky if that industry underperforms.

e Solution: Use thematic portfolios as a small portion of the overall investment (10-20%), while

maintaining a diversified core portfolio to balance risk.

Example — Thematic Portfolios in India during COVID-19:
During the COVID-19 pandemic (2020-2021), thematic portfolios in IT and Pharma sectors

outperformed the broader market in India:

o IT Sector: Companies providing digital services, cloud computing, and cybersecurity saw
massive demand as businesses shifted online. Funds focusing on IT stocks such as Infosys, TCS,

and HCL Technologies delivered strong returns.

o Pharma Sector: Pharmaceutical and healthcare companies benefited from increased demand for
medicines, vaccines, and healthcare services. Funds focusing on Sun Pharma, Dr. Reddy’s

Laboratories, and Cipla performed well.

While these thematic portfolios generated exceptional short-term gains, they also carried sector
concentration risk—had these industries underperformed, investors could have faced steep

losses.

MCQ:
Thematic portfolios carry risk mainly due to:

a) Over-diversification
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b) Sector concentration
¢) High liquidity
d) Capital preservation

Answer: b) Sector concentration

Conclusion
Portfolio management requires careful alignment of risk, return, and investor objectives:
o Aggressive portfolios suit risk-takers.
o Defensive portfolios suit conservative investors.
o Balanced portfolios suit those seeking growth with stability.
o Thematic portfolios suit investors with strong conviction in specific sectors.

By diversifying, maintaining core allocations, and periodically rebalancing, investors can

overcome challenges and achieve their financial goals effectively—while using thematic plays

tactically, as demonstrated by the IT and Pharma sectors during COVID-19.
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Unit 4: Portfolio Designing & Portfolio Management

Learning Objectives

. Understand the fundamental principles of portfolio designing and its role in investment planning.

Explain the process of portfolio management, including asset selection, allocation, and monitoring.
Identify different portfolio types and their suitability for investors with varying risk appetites and

goals.

. Analyze how diversification and asset allocation contribute to reducing risk and enhancing returns.

Evaluate the importance of aligning portfolio strategies with investor objectives, time horizons, and

market conditions.

. Develop the ability to construct sample portfolios for aggressive, defensive, balanced, and thematic

investment strategies.
Examine the role of rebalancing and periodic reviews in maintaining effective portfolio

performance.

. Apply portfolio management concepts to real-life scenarios, enabling informed and rational

investment decisions.

Content

4.0 Introductory Caselet

4.1 Steps in Portfolio Construction

4.2  Portfolio Management Approaches
4.3 Summary

4.4 Key Terms

4.5  Descriptive Questions

4.6  References

4.7 Case Study
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4.0 Introductory Caselet

“Riya’s Dilemma — Designing the Right Portfolio”

Riya, a 35-year-old marketing professional, has recently inherited ¥10,00,000 from her late grandfather.
She wants to invest this amount wisely to secure her future. Riya’s goals include building a retirement

corpus, saving for her 10-year-old son’s education, and keeping some funds liquid for emergencies.

When she approached a financial advisor, she was introduced to the concept of portfolio designing and
management. The advisor explained that instead of putting all her money into one avenue, she should

create a diversified portfolio aligned with her goals and risk profile.
Riya identified the following investment avenues:
o Equities (40%): For long-term growth and wealth creation.
e Bonds & Fixed Deposits (30%): For stability and steady income.

Gold & Real Estate (20%): To act as a hedge against inflation.

Liquid Funds (10%): For emergencies and immediate needs.

While the plan looked structured, Riya was still confused. She wondered whether she should take on more
equity exposure for higher returns or maintain a defensive approach to protect capital. She also realized that

managing this portfolio would require periodic reviews and rebalancing, which she was unsure about.

Critical Thinking Question

If you were Riya, how would you design and manage this portfolio to balance growth, safety, and

liquidity? Justify your choices based on her goals, age, and financial responsibilities.
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4.1 Steps in Portfolio Construction
4.1.1 Identifying Investor Objectives
The foundation of portfolio construction lies in clearly defining what the investor seeks to achieve.
o Types of objectives:
o Short-term goals: Vacation, buying a gadget, building an emergency fund.
o Medium-term goals: Children’s education, purchasing a house, starting a business.
o Long-term goals: Retirement planning, wealth accumulation, creating a legacy.
o Key considerations:

o Objectives should be specific and measurable (e.g., “Save 220 lakh for child’s education

in 10 years”).
o They must align with the investor’s lifestyle, responsibilities, and future plans.

o Clear goals prevent impulsive decisions and create a disciplined approach to investing.

4.1.2 Assessing Risk Tolerance and Time Horizon

After defining goals, the next step is understanding how much risk the investor can take and for how long

they are willing to stay invested.

e Risk tolerance:
o Conservative: Prefers safety of capital; limited exposure to risky assets.
o Moderate: Willing to balance between risk and stability.
o Aggressive: Accepts high risk for potentially higher returns.

e Time horizon:
o Short-term (1-3 years): Requires liquid, safe assets like deposits or debt funds.
o Medium-term (3—7 years): Can include a mix of equity and debt.

o Long-term (7+ years): Allows greater equity exposure due to time available for recovery

from market volatility.
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o Factors affecting this stage:
o Age of the investor.
o Stability and source of income.
o Family responsibilities.

o Psychological comfort with market fluctuations.

4.1.3 Asset Allocation Strategy

Asset allocation is often called the heart of portfolio construction, as it determines how wealth is divided
among various asset classes. Research consistently shows that asset allocation decisions contribute more
to long-term portfolio performance than individual security selection. A thoughtful allocation strategy

can balance risk, return, and liquidity to meet an investor’s goals.

Common Asset Classes
A portfolio typically consists of a mix of the following asset classes:
o Equities: Stocks, equity mutual funds, or index funds for long-term growth.

o Fixed Income: Bonds, government securities, fixed deposits, and corporate debentures for stability

and regular income.

o Real Estate: Physical property or Real Estate Investment Trusts (REITs) for capital appreciation

and rental income.
o Commodities: Gold, silver, oil, and other commodities for diversification and inflation protection.

e Cash Equivalents: Savings accounts, treasury bills, and liquid funds for liquidity and emergency

needs.
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Types of Asset Allocation Strategies

Which asset allocation strategy should be
used?

@ Strategic
Allocation Tactical @
Allocation =

Dynamic

Allocation Core-Satellite #

Allocation ooo0

.a Life-Cycle
Allocation Risk-Based la
Allocation

Fig.4.1. Types of Asset Allocation Strategies

There are multiple ways investors can allocate their assets, depending on their goals, risk tolerance, and

market outlook.
1. Strategic Asset Allocation (Long-Term Fixed Mix)

This approach sets fixed target allocations for each asset class based on the investor’s risk tolerance and

time horizon. The portfolio is periodically rebalanced to maintain the original allocation.

o Example: A young investor may choose 70% equities, 20% bonds, 10% commodities. A retiree

may opt for 40% equities, 50% bonds, 10% cash equivalents.
e Key Feature: Long-term and disciplined; does not change with short-term market movements.

o When to Use: For investors with a stable risk profile and long-term investment horizon.




ATLAS

SKILLTECH
UNIVERSITY

2. Tactical Asset Allocation (Short-Term Adjustments)

Tactical allocation involves temporarily deviating from the strategic mix to take advantage of short-term

market opportunities or economic cycles.

o Example: If equities are expected to outperform over the next 12 months, an investor may

temporarily increase equity exposure from 60% to 70% and reduce bonds from 40% to 30%.
o Key Feature: Seeks to exploit market trends or mispricing; more active than strategic allocation.

e When to Use: For moderately active investors who track markets and can adjust periodically.

3. Dynamic Asset Allocation (Continuous Adjustments)

This strategy involves frequent changes to asset allocation based on market performance, economic
indicators, and changes in the investor’s profile. Dynamic allocation automatically increases exposure to

asset classes performing well and reduces exposure to underperformers.

o Example: Dynamic equity funds in India shift between equity and debt based on market

valuations—allocating more to equity during bullish markets and moving to debt during downturns.

o Key Feature: Highly adaptive and proactive; relies on models or fund managers to decide

allocation.

e  When to Use: For investors who prefer a professional, automated, or rules-based approach.

4. Core-Satellite Allocation
This approach divides the portfolio into:

e A core portion (around 60-80%) invested in diversified, low-cost, stable assets (like index funds

or bonds).
o A satellite portion (20—40%) allocated to higher-risk or thematic investments to boost returns.

o Example: 70% in index equity funds and government bonds (core), 30% in sectoral/thematic funds

or international equities (satellite).

o Key Feature: Stability plus growth potential; allows experimentation without compromising the

core portfolio.
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e When to Use: For investors who want a steady foundation but still explore niche opportunities.

5. Glide Path or Life-Cycle Allocation

This strategy adjusts allocation based on the investor’s age or stage of life—gradually reducing equity

exposure as the investor approaches retirement.

o Example: A life-cycle fund may start with 80% equity and 20% bonds at age 30, then shift to 30%
equity and 70% bonds by age 60.

o Key Feature: Automatically rebalances toward safety as retirement nears.

e When to Use: For retirement-focused investors or those wanting a hands-off allocation model.

6. Risk-Based Allocation

This method allocates assets based on risk contribution rather than capital allocation. Each asset class

is sized to contribute an equal amount of portfolio risk.

o Example: Instead of investing 60% in equities and 40% in bonds, the investor may adjust weights

so both equities and bonds contribute equally to portfolio volatility.
o Key Feature: Focuses on balancing risk rather than just asset percentages.

e  When to Use: For sophisticated investors who measure portfolio volatility or use professional

management.

Guiding Principle

e Younger Investors: Can allocate more to equities due to longer time horizons and greater risk
capacity.

e Older Investors / Retirees: Should lean toward bonds, fixed income, and cash equivalents for

stability and income.

e Regular Rebalancing: Regardless of the strategy chosen, periodically rebalancing the portfolio

back to target allocation is critical to maintain risk levels.
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Ilustrative Example of Strategies

Strategy Bond
Equity Allocation Commodity/Gold | Cash/Other |Suitable For
Type Allocation
Strategic Long-term
60% 30% 10% -
Allocation investors
Tactical . Active
70% (temporarily) 20% 10% —
Allocation investors
Dynamic ) ) ) ) Automated
Varies (based on market)| Varies Varies Varies
Allocation fund models
Core- 70% Core (index +|20%  Satellite Moderate
. 10% Gold - .
Satellite bonds) (sectoral funds) investors
Starts 80% equity at 30
Glide  Path ‘ Remainder Retirement
) yrs — 30% equity at 60 Small % Gold - )
Allocation bonds/cash planning
yrs

4.1.4 Security Selection
Once the broad allocation is set, the next step is choosing specific securities within each class.
o Equity selection:
o Large-cap stocks for stability.

o Mid-cap and small-cap stocks for growth potential.

(¢]

(¢]

(¢]

(¢]

Sectoral or thematic funds for targeted exposure.

Fixed income selection:

Government bonds for safety.

Corporate bonds for higher yield but higher risk.

Municipal bonds for tax advantages.
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e Ciriteria for selection:
o Expected rate of return.
o Risk level and credit quality.
o Liquidity of the investment.
o Tax implications.
o Historical and projected performance.

e Role of research: Investors may rely on fundamental analysis (company’s financials, management

quality) and technical analysis (price trends, market behavior) to make informed choices.

Did You Know?

“Security selection is not just about picking the highest-return assets—it involves analyzing risk,
liquidity, and market conditions. Studies show that careful security selection can enhance portfolio
performance by 20-30%. However, poor choices in securities may expose investors to unnecessary

risks even with proper asset allocation.”

4.1.5 Portfolio Diversification

Diversification is a key principle of modern portfolio theory. It helps to reduce risk by not “putting all

eggs in one basket.”
o Forms of diversification:
o Across asset classes (equity, bonds, real estate, commodities).
o Within asset classes (different sectors, industries, and companies).
o Across geographies (domestic and international markets).
o Benefits:
o Reduces the impact of poor performance from one investment.

o Creates a smoother return pattern by balancing gains and losses.
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o Protects against market volatility and unexpected economic events.

o Example: Instead of investing Z10 lakh only in technology stocks, an investor may spread it across

IT, FMCQG, banking, healthcare, and bonds.

4.1.6 Monitoring and Rebalancing

Portfolios are not static—they must evolve as market conditions and personal goals change. Over time,
asset values fluctuate due to market performance, which can shift the original asset allocation and alter the
portfolio’s risk profile. Monitoring and rebalancing ensure that the portfolio remains aligned with the

investor’s objectives.

Monitoring
Monitoring involves regularly reviewing the portfolio to ensure it remains on track:

e Tracking Portfolio Performance Against Benchmarks:
Compare your portfolio’s performance with relevant market indices (e.g., Nifty 50 for equities,

Crisil Bond Index for debt).

o Example: If your equity mutual fund consistently underperforms its benchmark by 3—4%

over multiple quarters, it may signal the need for reallocation or fund replacement.

e Identifying Underperforming Assets:

Regular reviews help detect investments that lag or no longer fit your goals.

o Example: A thematic IT fund purchased during a boom in 2020 may start underperforming

post-2022 as demand normalizes.

e Checking Goal Alignment:

Ensure the portfolio still reflects your financial goals, risk appetite, and time horizon.

o Example: If your retirement goal is 15 years away but you’ve shifted too much into low-

yield debt instruments, you may be sacrificing long-term growth.
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Rebalancing

Rebalancing is the process of adjusting asset allocation back to original or revised targets when market

movements or personal factors cause imbalances.

e Basic Example:
In a 60:40 equity-to-bond portfolio, if equity rallies and grows to 70% of the portfolio, you
would sell part of your equity holdings and reinvest the proceeds into bonds to restore the 60:40

ratio.
o Benefits of Rebalancing:
o Maintains the desired risk-return balance.

o Encourages the discipline to “buy low and sell high” by selling overvalued assets and

buying undervalued ones.

Examples of Market Trends Affecting Rebalancing
Adding real-world trends makes the concept clear:

o Equity Bull Market (2020-2021):
Global stock markets surged after initial COVID-19 lockdowns due to massive stimulus measures.
A portfolio originally split 60% equities and 40% bonds might have shifted to 75% equities
and 25% bonds. Rebalancing at this point would involve selling some equities at high prices and

adding to bonds or cash equivalents.

o Bond Yield Surge (2022-2023):
When central banks increased interest rates, bond yields rose sharply, reducing the price of
existing bonds. If your portfolio was bond-heavy, you may rebalance toward equities or short-

duration debt instruments to manage interest-rate risk.

e Commodity Boom (2021-2022):
Gold and other commodities surged during inflationary periods. If your commodity allocation
swelled beyond its target (say from 10% to 18%), rebalancing would mean selling some gold and

reinvesting in underweighted asset classes like equities or bonds.

e Sector Rotation (IT to Pharma):
After a period of IT outperformance during COVID-19, funds started rotating into healthcare,
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pharma, and energy. Monitoring would highlight that your IT-heavy thematic allocation needs

trimming, while adding to pharma or diversified equity to maintain balance.

Frequency of Monitoring and Rebalancing

e Periodic: Annually or semi-annually—commonly used to maintain discipline and reduce emotional

decision-making.

e Event-Driven: After major market movements or personal life changes (new job, inheritance,
retirement). For instance, after a 25% surge in equities or a significant drop in bond yields, a

rebalance may be warranted.

Benefits of Monitoring and Rebalancing
e Prevents Portfolio Drift: Keeps your risk-return profile consistent with your plan.
o Disciplined Investing: Encourages a rules-based approach to “buy low and sell high.”

e Adjusts to Changing Conditions: Keeps your portfolio aligned with evolving economic trends and

personal circumstances.
Knowledge Check 1

Choose the correct option:

1. The first step in portfolio construction is:
a) Asset allocation
b) Security selection
c) Identifying objectives
d) Rebalancing
2. Risk tolerance and time horizon help in:
a) Choosing benchmarks
b) Assessing investor profile
¢) Monitoring performance

d) Tax planning
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3. Asset allocation mainly refers to:
a) Picking individual stocks
b) Distributing investments across asset classes
¢) Diversifying within one industry
d) Timing the market
4. Rebalancing in portfolio management means:
a) Eliminating underperforming sectors
b) Adjusting asset mix to target ratios
¢) Adding new asset classes only

d) Ignoring short-term fluctuations

4.2 Portfolio Management Approaches
4.2.1 Active Portfolio Management — Features, Pros & Cons

Active portfolio management is an investment approach in which professional managers or individual
investors actively select securities, adjust allocations, and time market moves in order to outperform a
benchmark index. The key objective is to generate alpha—returns in excess of what the market delivers.
Unlike passive management, which simply mirrors an index, active portfolio management relies on
research-driven decision-making, continuous monitoring, and dynamic adjustments to seize

opportunities and manage risks.
Features of Active Portfolio Management

Active portfolio management is defined by its research intensity, flexibility, and responsiveness to market
conditions. Managers continually evaluate a wide range of data, including economic indicators, sector
trends, and individual company fundamentals, to make informed investment choices. The portfolio is

treated as an evolving entity, not a fixed mix, which allows for proactive responses to market shifts.

e Detailed Research and Analysis:
Active management depends heavily on deep research into companies, industries, and
macroeconomic factors. Managers study financial statements, competitive positioning, and market
sentiment to identify undervalued or high-growth opportunities before they are widely recognized

by the market.

e Frequent Buying and Selling:

Active managers rebalance their portfolios frequently, taking advantage of short-term mispricing
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or market volatility. This could mean increasing exposure to sectors showing strength or reducing

exposure to those facing headwinds.

e Stock Picking:
A central feature of active management is selecting specific securities expected to outperform. For
example, managers may identify a mid-cap company with innovative technology likely to disrupt

its industry and allocate more capital there than a passive fund would.

e Sector Rotation:
Managers strategically shift investments between sectors depending on economic cycles. For
instance, moving from cyclical sectors like consumer durables to defensive sectors like healthcare

during an economic slowdown helps maintain performance.

e Market Timing:
Active portfolio managers attempt to anticipate market movements—buying before a rally and
selling before a downturn. This allows them to benefit from short-term fluctuations that passive

strategies miss.

e Continuous Monitoring:
Unlike static approaches, active management involves ongoing oversight. Managers constantly
evaluate portfolio performance, news events, and market indicators to make swift changes. This

responsiveness can protect investor capital during volatile periods.

Pros of Active Portfolio Management

Active portfolio management offers several advantages for investors seeking higher growth and the
flexibility to respond to changing markets. Its proactive nature allows investors to gain from market

inefficiencies, capitalize on new opportunities, and potentially outperform passive benchmarks.

o Potential for Higher Returns:
Skilled managers can generate returns above market averages by identifying undervalued assets or
emerging trends. For example, an active manager who invested in pharmaceutical companies early

during the COVID-19 pandemic could have significantly outperformed the broader market.

o Flexibility to Adjust Quickly:

Active managers can move funds between sectors, regions, or asset classes in response to
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changing conditions—protecting capital during downturns and capturing opportunities during

upswings. This adaptability provides a key advantage over passive strategies.

o Use of Advanced Strategies:
Active managers often employ hedging, derivatives, and arbitrage to manage risk and enhance
returns. For example, they may use put options to protect equity positions during volatile markets

or exploit pricing inefficiencies across related securities.

e Professional Expertise:
Active portfolios are typically overseen by experienced managers and analysts who bring
research, market intelligence, and risk-management skills. This professional oversight can be

especially valuable for investors without the time or expertise to manage investments directly.

o Customization:
Active management allows for tailoring portfolios to specific investor goals, risk tolerance, and
preferences—such as excluding certain industries or increasing exposure to preferred themes. This

level of personalization is difficult to achieve with passive funds.

Cons of Active Portfolio Management

While active management can offer benefits, it also comes with notable drawbacks. Costs, risks, and the

challenge of consistently beating the market make it less suitable for all investors.

o Higher Costs:
Active management involves frequent trading, in-depth research, and professional oversight, all of
which translate to higher expense ratios and management fees compared to passive funds. These

costs can eat into returns over time.

e Tax Implications:
Frequent buying and selling leads to more short-term capital gains, which are often taxed at higher

rates. This can reduce the investor’s net return compared to a buy-and-hold approach.

e Dependence on Manager Skill:
Success in active portfolio management relies heavily on the expertise and judgment of the
manager. Poor decisions, misreading of market trends, or overconfidence can lead to

underperformance.




ATLAS

SKILLTECH
UNIVERSITY

o Higher Volatility and Risk of Underperformance:
Because active managers often take concentrated positions or make frequent shifts, portfolios can
be more volatile. Moreover, data shows that many active managers fail to outperform their

benchmarks consistently over time, especially after fees.

e Market Unpredictability:
Even the best analysis cannot fully predict market behavior. Unexpected events—such as political

crises, pandemics, or policy changes—can disrupt well-researched strategies and lead to losses.

4.2.2 Passive Portfolio Management — Features, Pros & Cons

Passive portfolio management is an investment strategy that seeks to match the performance of a market
index rather than outperform it. This approach is built on the efficient market hypothesis (EMH), which
suggests that financial markets already incorporate all available information, making it difficult to
consistently beat them. Instead of attempting to identify mispriced securities or time the market, passive
management focuses on long-term wealth creation through low-cost, broadly diversified index-based

investing.

Features of Passive Portfolio Management

Passive portfolio management is characterized by its simplicity, cost-effectiveness, and long-term
orientation. Unlike active management, it does not rely on frequent trading, speculative moves, or
extensive research. Instead, investors purchase index funds or exchange-traded funds (ETFs) that

replicate the holdings of benchmark indices such as the NIFTY 50, Sensex, or S&P 500.
Key aspects include:

e Investments in Index Funds or ETFs:
Passive portfolios primarily use instruments like index funds or ETFs that mirror benchmark
indices. For example, an investor may buy a NIFTY 50 index fund to get exposure to the top 50
Indian companies by market capitalization. This ensures diversification across multiple sectors

automatically without needing stock-picking skills.

e Very Low Trading Activity:

Passive strategies involve minimal trading. Adjustments happen only when the underlying index
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changes its composition or during periodic rebalancing. This low turnover results in fewer

transaction costs and greater tax efficiency, which benefits long-term investors.

e Focus on Long-Term Wealth Creation:
Passive investing is not concerned with short-term price movements. The goal is to build wealth
steadily over time by holding diversified investments and benefiting from market growth,

reinvested dividends, and compounding returns.

e Transparent and Rules-Based Approach:
Passive investing follows a clear, rules-based methodology. The holdings of index funds and ETFs
are publicly available and predictable, which improves investor confidence and makes the strategy

easy to understand.

Passive portfolio management is often referred to as the “set it and forget it” approach because, once the

allocation is decided, it requires minimal day-to-day oversight.

Pros of Passive Portfolio Management

The popularity of passive investing has surged worldwide due to its low costs, simplicity, and predictable
performance. It’s particularly appealing for investors who do not have the time, expertise, or interest to

actively manage their portfolios.
Major advantages include:

e Low Costs:
Because passive funds do not require expensive research teams or frequent trading, their expense
ratios are significantly lower than actively managed funds. This cost advantage compounds over

time, boosting net returns.

e Predictable Returns That Track the Index:
Passive funds aim to mirror index performance, so investors know they will receive market returns
minus minimal fees. This predictability helps with financial planning and reduces the uncertainty

associated with active strategies.

o Tax Efficiency:
With fewer trades, passive funds generate fewer taxable capital gains. This is particularly

beneficial for investors in higher tax brackets who want to minimize turnover-related taxes.
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o Ease of Understanding and Transparency:
Passive portfolios are straightforward. Investors know exactly what they own because the fund
mirrors the index constituents. This transparency makes it easy for beginners and risk-averse

investors to participate in the equity market without complex analysis.

o Broad Diversification:
A single index fund can offer exposure to dozens or even hundreds of companies, spreading risk
across sectors, industries, and geographies. For example, the S&P 500 index fund offers exposure
to 500 leading U.S. companies, while a NIFTY 50 index fund offers exposure to India’s top

companies.

Cons of Passive Portfolio Management

While passive investing offers simplicity and cost savings, it also has limitations that may not suit every

investor’s goals or risk appetite.
Key drawbacks include:

e Limited Flexibility:
Passive portfolios cannot adapt quickly to market opportunities or downturns. If an investor wants
to reduce exposure to a particular sector during a crisis or increase exposure to a booming

industry, passive funds cannot make these changes independently of the index.

e No Outperformance:
By definition, passive funds will never beat their benchmark index. Investors seeking alpha or
short-term gains may find passive investing unsatisfying. The returns will always lag slightly

behind the index due to expense ratios, even if minimal.

e Exposure to Underperforming or Overvalued Stocks:
Because passive funds replicate an index without judgment, they include all its constituents—even
those that may be overpriced or underperforming. For instance, during market bubbles, the fund

still holds overvalued stocks at high weights.

e Vulnerability in Bull Markets Compared to Skilled Active Managers:
In strong bull markets, skilled active managers may outperform by concentrating on high-growth
stocks, whereas passive funds remain evenly diversified, potentially missing out on amplified

gains.
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e No Defensive Measures:
Passive funds cannot switch to cash, bonds, or hedges during market volatility. They remain fully

invested regardless of conditions, which can increase short-term losses during downturns.

4.2.3 Hybrid Approaches (Core—Satellite Strategy)

Hybrid approaches to portfolio management attempt to combine the best elements of passive and active
investing. Instead of choosing between the stability of passive management or the growth potential of active
management, investors allocate a portion of their portfolio to each style. The core—satellite strategy is the
most widely used hybrid method because it gives investors a disciplined, low-cost foundation (the core)
while still allowing them to pursue higher-return or thematic opportunities (the satellite). This approach
offers diversification, stability, and the potential for outperformance without the full cost or risk of an

entirely active strategy.

Features of the Core—Satellite Strategy

The defining feature of the hybrid approach is its split between a stable “core” and a flexible “satellite.”
The core portion forms the backbone of the portfolio, while the satellite portion is actively managed to
capture growth opportunities. This creates a balanced structure that benefits from the passive component’s

low cost and stability, combined with the active component’s agility and alpha generation potential.
Key features include:

e Core Portion in Passive Funds:
Typically 60—80% of the portfolio is allocated to passive funds—such as index mutual funds or
ETFs—that track benchmark indices like NIFTY 50, S&P 500, or Sensex. This core portion
ensures diversification, stability, and low management costs, serving as the long-term anchor of

the portfolio.

o Satellite Portion in Active Strategies:
The remaining 20-40% of the portfolio is actively managed. This could include high-growth
equity funds, sectoral/thematic funds, alternative assets (such as gold ETFs or commodities), or
even international equities. The satellite portion seeks to generate alpha by capturing market

opportunities that passive investing misses.
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e Balance Between Stability and Flexibility:
By maintaining a large passive core, the portfolio is less volatile and more predictable. At the
same time, the active satellite allows flexibility to pursue new themes, sectors, or geographies. For
example, the satellite can shift into emerging technologies or healthcare when these sectors show

strong growth potential.

e Moderate Monitoring Requirement:
Compared to a fully active portfolio, the hybrid approach requires less day-to-day monitoring
because the core remains relatively fixed. However, the satellite portion still needs oversight to

ensure it aligns with investor goals and market conditions.

This hybrid structure is especially attractive for investors who want the discipline of a passive approach but

are unwilling to forgo all chances of outperforming the market.

Pros of the Core—Satellite Strategy

The hybrid approach has become popular worldwide because it blends low-cost stability with growth
potential, making it suitable for many types of investors. Its benefits can be grouped into several key

advantages:

e Reduced Portfolio Risk:
Because the bulk of the portfolio is in diversified, low-cost passive funds, overall volatility and
risk are reduced. Even if the satellite portion underperforms, the core remains stable, cushioning

the impact.

o Potential for Alpha:
The satellite portion allows investors to pursue high-growth opportunities or niche sectors. For
example, an investor may keep 70% of their money in a NIFTY 50 index fund and allocate 30% to
an actively managed renewable-energy fund. This gives them a chance to generate returns above

the benchmark.

o Cost Efficiency:
Since the majority of assets are in passive funds with low expense ratios, total portfolio costs are
lower than a fully active strategy. The limited active portion reduces research, transaction, and

management fees while still providing upside potential.
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o Flexibility and Adaptability:
Investors can tilt the satellite portion toward sectors or themes they believe will outperform, while
maintaining a disciplined core. This could mean adding exposure to international equities, small-

cap funds, or commodities during favorable conditions without jeopardizing the entire portfolio.

e Long-Term Discipline with Tactical Opportunities:
The core portion enforces long-term discipline by staying invested in broad market indices, while
the satellite portion provides room for tactical, shorter-term bets. This dual nature aligns with the

investor’s evolving financial goals.

By balancing risk and return in this way, the core—satellite approach gives investors a structured yet

adaptable framework.

Cons of the Core—Satellite Strategy

Despite its advantages, the hybrid approach also carries certain challenges and drawbacks. These
limitations stem from the inherent complexity of blending two strategies and the risks associated with the

active satellite portion.

e Requires Expertise to Design:
Investors need to determine an appropriate ratio between core and satellite portions. This involves
assessing their own risk tolerance, investment horizon, and financial goals. For instance, a young
professional may opt for 60% core and 40% satellite, whereas a retiree may prefer 80% core and

20% satellite.

e Active Portion Involves Higher Risk:
While the core is stable, the satellite still contains actively managed assets, which can be volatile.

Poor sector selection or mistimed entries/exits can lead to losses that drag down overall returns.

o Higher Costs Than Purely Passive Portfolios:
The satellite portion introduces management fees, research costs, and possibly higher transaction
costs compared to a purely passive portfolio. Over time, these costs may reduce the net return

advantage.

e Slightly More Complex to Monitor:
The hybrid approach requires tracking two moving parts—the passive core and the active satellite.

This complexity can be challenging for beginners or investors who prefer a completely hands-off
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strategy. Without proper oversight, the satellite portion may grow disproportionately, changing the
portfolio’s risk profile.

o Risk of Overconfidence in Active Picks:
Investors may overestimate their ability to choose outperforming sectors or managers. If the
satellite’s active bets consistently underperform, the hybrid portfolio may end up performing

similarly to (or even worse than) a low-cost passive portfolio, but at higher costs.

In essence, while the core—satellite approach can provide an ideal balance, it still demands thoughtful

construction and periodic review.

“Activity: Comparing Portfolio Approaches”

Form three groups in class. Assign each group one portfolio management approach: Active, Passive, or
Hybrid. Each group must list its key features, one advantage, and one disadvantage. After 10 minutes,

present findings to the class and discuss which approach best fits different types of investors.

4.3 Summary

« Portfolio management involves different approaches depending on the investor’s objectives, risk

appetite, and resources.

< Active portfolio management seeks to outperform the market using research, stock picking, market

timing, and frequent trading.

X/
%

Active strategies offer potential for higher returns but involve high costs, greater risks, and reliance on

manager expertise.
¢ Passive portfolio management aims to replicate market performance through index funds or ETFs,

with low costs and minimal trading.

X/

¢ Passive strategies provide predictability and tax efficiency but cannot generate returns above the

benchmark.

*» Hybrid approaches, such as the core-satellite strategy, combine passive stability with active growth

opportunities.
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The core portion ensures long-term consistency while the satellite portion allows for flexibility and

higher return potential.

Hybrid strategies are cost-efficient and reduce overall risk, though they require careful planning and

monitoring.

Each approach has its strengths and limitations; the choice depends on the investor’s goals and

circumstances.

A well-designed portfolio approach ensures better alignment between expected returns, market

conditions, and investor preferences.

4.4 Key Terms

1.

Active Portfolio Management — An investment approach that seeks to outperform the market through

research, stock picking, and market timing.

Passive Portfolio Management — A strategy that aims to replicate market performance by investing in

index funds or ETFs.

Hybrid Approach (Core-Satellite Strategy) — A combination of active and passive strategies, where

the core is passively managed, and the satellite is actively managed.
Alpha — The excess return generated by active management compared to a market benchmark.

Benchmark Index — A standard market index (e.g., NIFTY 50, S&P 500) used to measure portfolio

performance.

Market Timing — The practice of making buy or sell decisions based on predictions of market

movements.
Index Fund — A type of mutual fund designed to mirror the performance of a specific market index.

Exchange-Traded Fund (ETF) — A marketable security that tracks an index, commodity, or asset

basket, and is traded like a stock.

Core-Satellite Allocation — A portfolio design method with a stable, passive core and an active, high-

growth satellite portion.
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4.5 Descriptive Questions

1.

Explain the concept of active portfolio management. What are its main features, advantages, and

disadvantages?

Discuss the characteristics of passive portfolio management. How does it differ from active

management?

What is the core-satellite strategy in portfolio management? Illustrate with an example.

Compare and contrast active, passive, and hybrid portfolio management approaches.

How does market efficiency influence the choice between active and passive portfolio management?
Why are costs and fees important considerations when choosing a portfolio management approach?
In what situations would an investor prefer a passive strategy over an active one? Provide examples.
Evaluate the role of hybrid strategies in balancing stability and growth in portfolios.

How does an investor’s risk profile and time horizon affect the choice of portfolio management

approach?
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Answers to Knowledge Check

Knowledge Check 1

—

¢) Identifying objectives
. b) Assessing investor profile

2
3. b) Distributing investments across asset classes
4

. b) Adjusting asset mix to target ratios
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4.7 Case Study

“Choosing the Right Portfolio Management Approach”

Introduction

Portfolio management is a critical aspect of financial planning that determines how investments
are selected, allocated, and monitored to achieve specific financial goals. Investors often face the
dilemma of choosing between active, passive, or hybrid portfolio management approaches.
Each approach comes with its own features, benefits, and drawbacks. This case study explores the
challenges faced by investors in selecting the right approach and highlights practical solutions to

overcome them.

Background

Consider two friends, Arjun and Meera, both in their early thirties with steady incomes. Arjun
believes in active management, hoping to outperform the market by picking stocks and timing
investments. Meera prefers a passive approach, investing in index funds that mirror the NIFTY
50, aiming for low costs and steady growth. Later, their advisor introduces them to a hybrid

strategy (core-satellite), which balances passive stability with active opportunities.
They face questions such as:
o Should they take the higher risk of active management for potential extra returns?
o Is apassive strategy too limiting, especially in a rising market?

e (Can a hybrid approach strike the right balance?

Problem Statement 1: Active Management Costs and Risks

Arjun discovers that actively managed funds charge higher fees and sometimes underperform
benchmarks.

Solution: Investors must weigh the potential for higher returns against increased costs and risks.
They should choose active management only when they have access to skilled managers and are

willing to accept volatility.
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MCQ:

What is the main disadvantage of active portfolio management?
a) Low cost

b) High fees and risks

c¢) Lack of flexibility

d) No diversification

Answer: b) High fees and risks

Problem Statement 2: Passive Management Limitations

Meera notices that her passive portfolio, though low-cost, does not beat the market and includes
underperforming stocks from the index.
Solution: Passive management is suitable for steady long-term growth, but investors must accept

that returns will match, not exceed, the market.

MCQ:

Passive portfolio management aims to:
a) Beat the market

b) Match the market

¢) Avoid the market

d) Eliminate risks

Answer: b) Match the market

Problem Statement 3: Balancing with Hybrid Strategy

Their advisor explains the core-satellite strategy, where the core portion is passively managed,
while a smaller satellite portion is actively managed. This helps balance stability with growth.
Solution: By adopting hybrid approaches, investors can enjoy the low costs of passive investing

while still capturing opportunities through active strategies.

MCQ:
In a core-satellite strategy, the “core” usually represents:
a) Active investments

b) Passive investments
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c) Derivative trades
d) Real estate holdings

Answer: b) Passive investments

Conclusion

Active, passive, and hybrid approaches each have distinct advantages and limitations. Active
management offers growth potential but involves high risks and costs. Passive management
provides stability and cost efficiency but no market outperformance. Hybrid strategies combine

the strengths of both, offering flexibility and balance. The choice depends on the investor’s risk

appetite, financial goals, and market outlook.
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Unit 5: Risk & Return

Learning Objectives

1. Understand the fundamental concepts of risk and return in the context of investments.
2. Explain different types of risks such as systematic risk, unsystematic risk, credit risk, and liquidity
risk.
3. Analyze the relationship between risk and return and how it influences investment decisions.
4. Learn methods to measure risk, including standard deviation, beta, and value-at-risk.
5. Evaluate expected return using models like the Capital Asset Pricing Model (CAPM).
6. Recognize the role of diversification in reducing risk while maintaining potential returns.
7. Assess the risk-return profiles of various asset classes such as equities, bonds, and real estate.
8. Apply the principles of risk-return trade-off to design investment strategies aligned with investor
goals.
Content
5.0 Introductory Caselet
5.1 Types of Risk
5.2 Specific Categories of Risk
53 Risk-Return Trade-Off
54 Summary
5.5 Key Terms
5.6  Descriptive Questions
5.7  References
5.8 Case Study
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5.0 Introductory Caselet

“Vikram’s Investment Choice — Balancing Risk and Return”

Vikram, a 32-year-old IT professional working in Pune, has been steadily growing in his career. He has a
stable monthly income, limited financial liabilities, and has already built a small emergency fund. Recently,
he received a bonus of ¥4,00,000 from his company. Excited to invest wisely, he approaches a financial

advisor to understand his options.

The advisor explains to Vikram that every investment involves two key aspects: risk and return. Higher
returns usually come with higher risks, while safer investments generally offer lower returns. Vikram is

presented with the following choices:
1. Fixed Deposits (FDs)
o Returns: About 6% annually.
o Features: Guaranteed and safe; almost no risk of losing principal.
o Limitation: Does not beat inflation in the long run.
2. Equity Mutual Funds
o Returns: Potentially 12—15% per year in the long term.
o Features: High growth potential; suitable for wealth creation.
o Limitation: Very volatile in the short term; risk of capital loss if withdrawn early.
3. Corporate Bonds
o Returns: Around 8-9% annually.
o Features: Moderate risk with relatively stable returns compared to equities.
o Limitation: Credit risk if the issuing company defaults.

Vikram now faces a dilemma. If he invests all the money in FDs, he will preserve capital but earn limited
returns. If he chooses equities, he could build wealth faster but risks short-term losses. If he picks corporate

bonds, he can enjoy moderate returns, but they still carry some risk.

The advisor further explains that Vikram’s risk-return trade-off must be aligned with his profile:
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o Age (32, still young with time to recover from losses).
o Financial stability (steady income, fewer liabilities).
e Goals (wealth creation for the long term, but also a need for some security).

Vikram realizes that portfolio allocation may be the key — combining safety, moderate growth, and high-

growth opportunities rather than choosing just one.

Critical Thinking Question

If you were Vikram, how would you allocate the ¥4,00,000 among fixed deposits, equity mutual funds, and

corporate bonds to achieve the right balance between risk and return? What factors would guide your

decision, and how might your allocation change if your financial goals or risk tolerance were different?
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5.1 Types of Risk

5.1.1 Systematic Risk — Definition & Examples
Definition

o Systematic risk, also called market risk, is the type of risk that affects the entire market or

economy as a whole.
o Itarises from external factors that cannot be controlled by individual investors or companies.

e This risk cannot be eliminated through diversification, since it impacts all industries and asset

classes.

o Investors must accept systematic risk as part of participating in financial markets and seek

compensation for it in the form of returns.
Examples of Systematic Risk

e Economic Risk: During recessions, overall corporate profits fall, leading to widespread declines in

stock prices.

o Inflation Risk: High inflation reduces the purchasing power of money and affects the real value of

investment returns.

« Interest Rate Risk: A rise in interest rates lowers bond prices and can also negatively impact equity

valuations.

o Political and Policy Risk: Changes in taxation, trade policies, or government regulations may affect

the performance of markets.

e Global Events: Events like wars, pandemics, oil price shocks, or international financial crises

impact all sectors simultaneously.

Key Point: Since systematic risk is unavoidable, investors manage it by choosing the right asset allocation

and ensuring they are compensated with higher expected returns for higher market risk.

5.1.2 Unsystematic Risk — Definition & Examples

Definition
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Unsystematic risk—also known as specific risk, idiosyncratic risk, or diversifiable risk—refers to the
risk associated with individual companies, industries, or sectors. Unlike systematic risk (which affects
the entire market and cannot be eliminated), unsystematic risk arises from internal or controllable factors
and can therefore be reduced or eliminated through diversification. By holding a well-diversified
portfolio across multiple companies, sectors, and asset classes, investors can significantly lower their

exposure to this type of risk.
Key characteristics:
e Linked to specific companies or industries rather than the entire market.
o Caused by internal factors such as management decisions, financial policies, or operational issues.

e Diversification across companies, industries, and asset classes helps to reduce or neutralize it.

Examples of Unsystematic Risk

Types of Unsystematic Risk

. . Company-
Operational Risk Specific Risk
Risks from Risks unique to a
operational particular
failures company

N

Industry-Specific

Credit Risk ;
Risk
Risks of default Risks affecting a
on credit specific industry
obligations
Financial Risk
Risks associated Risks related to
with financial business
activities operations

Fig.5.1. Examples of Unsystematic Risk
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Unsystematic risk can take several forms, each arising from different aspects of a company’s operations or

financial structure. Below are the main types with examples:

1. Company-Specific Risk

This type of risk originates from issues unique to a single company, including management quality, business

practices, or unforeseen events.

e Fraud or Scandal:
Examples include accounting fraud (like Enron or Satyam), misreporting of earnings, or corporate

governance failures. Such events erode investor confidence and depress stock prices.

e Poor Management Decisions:
Strategic missteps such as failed mergers, excessive expansion, or launching unsuccessful

products can lead to losses.

o Strikes or Labor Disputes:

Prolonged labor unrest or strikes may disrupt production and cause financial strain.

2. Industry-Specific Risk

These risks affect entire industries but not the whole economy. An investor heavily concentrated in one

sector is more exposed to these risks.

e Industry Downturns:
For instance, a decline in the automobile industry due to slowing demand or rising input costs may

cause losses for auto-related stocks and suppliers.

e Regulatory Changes or Bans:
Government policies targeting specific sectors—such as environmental restrictions on mining or

higher taxes on tobacco—can negatively impact industry profitability.

3. Business Risk

Business risk arises when a company’s business model, strategy, or market position is weak compared to

competitors.
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o Example:
A retailer unable to adapt to e-commerce trends may lose market share to digital competitors.

Similarly, a tech firm failing to innovate risks becoming obsolete.

4. Financial Risk
Financial risk stems from a company’s capital structure and financial management practices.

e High Debt Levels:
Excessive borrowing can lead to repayment defaults, especially during periods of rising interest

rates or declining revenue.

e Poor Liquidity Management:
Inadequate cash reserves or poor working capital management may lead to insolvency even if the

business is profitable on paper.

5. Credit Risk

Credit risk is the possibility that a company or its counterparties may default on financial obligations such

as loans, bonds, or supplier credits.

o Example:
A company heavily reliant on borrowing might miss interest payments or default on bonds, causing
its credit rating to fall and its stock price to drop. Investors holding that company’s bonds or shares

directly bear this risk.

e Another Angle:
Even companies with good operations can be affected by their customers’ inability to pay

invoices, which can create a cash-flow crunch.

6. Operational Risk

Operational risk refers to losses arising from internal processes, systems, or human errors. This can

include technology failures, fraud, mismanagement, or supply-chain disruptions.

o Examples:
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o A cyberattack compromising customer data may lead to fines, lawsuits, and loss of

reputation.

o Supply chain breakdowns (such as the 2020-21 global chip shortage) can halt production

for auto and electronics companies.

o System failures in banks leading to transaction errors or compliance breaches.

e  Why It Matters:
Operational risk can affect profitability, reputation, and compliance—especially in industries like

banking, manufacturing, and technology.

Key Point: Managing Unsystematic Risk

The central defense against unsystematic risk is diversification. By investing across different companies,
sectors, and asset classes, investors can ensure that losses from one area do not wipe out overall returns.
For example, losses in one industry (like oil and gas) could be offset by gains in another (like healthcare or

technology). This makes unsystematic risk largely controllable compared to systematic risk.

Did You Know?

“Unsystematic risk, also called specific risk, can be almost entirely eliminated through
diversification. Studies show that holding a portfolio of 20-25 well-chosen stocks significantly

reduce company- or industry-specific risks. Unlike systematic risk, which affects the whole market,

unsystematic risk is controllable with smart investment strategies.”
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5.1.3 Measuring and Managing Risks

How to effectively manage risks?

_ Measure Risks
e @)

Manage Risks @

;

Fig,5.2. Measuring and Managing Risks

Risk is an inherent part of investing, and understanding it is crucial for effective portfolio management.
Measuring risk allows investors to identify the degree of uncertainty or volatility in their portfolios, while
managing risk helps in taking steps to mitigate potential losses. Below is a detailed overview of how risks

are measured and managed using both traditional and advanced tools.

Measuring Risks

Investors rely on a range of metrics to quantify risk exposure. These tools help compare investments,

understand volatility, and evaluate risk-adjusted returns.
1. Standard Deviation (Volatility Measure)

o Definition: Standard deviation measures how widely the returns of an investment vary from its

average return over time.

e Use: A higher standard deviation indicates greater variability (and thus risk), while a lower standard

deviation suggests more stable returns.
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o Example: If Fund A has an annual return standard deviation of 5% and Fund B of 12%, Fund B is

considered riskier because its returns fluctuate more widely.

e« Key Point: Standard deviation is a measure of total risk, including both systematic and

unsystematic components.

2. Beta (B) (Market Risk Measure)

e Definition: Beta indicates how sensitive a security or portfolio’s returns are to overall market

movements. It measures systematic risk only.
e Interpretation:

o B >1 — More volatile than the market. (If the market moves up 10%, the security might

move up 12%.)

o B <1 — Less volatile than the market. (If the market moves up 10%, the security might

move up only 6%.)
o P=1— Moves in line with the market.
o Example: A beta of 1.3 for a stock implies it is 30% more volatile than the market index.

o Key Point: Investors can use beta to adjust portfolio risk depending on their appetite—adding high-

beta stocks for aggressive growth or low-beta stocks for stability.

3. Value at Risk (VaR)

o Definition: Value at Risk estimates the maximum loss a portfolio could face in a given period at

a specific confidence level.

o Use: Typically expressed as “There is a 5% chance the portfolio will lose more than XX in one

month.”

o Example: A VaR 0f X1,00,000 at 95% confidence over one month means there’s only a 5% chance

losses will exceed X1,00,000 in that period.

e Key Point: VaR helps in risk planning and stress testing but cannot predict extreme “black swan”

events.
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4. Sharpe Ratio (Risk-Adjusted Return)

e Definition: Sharpe Ratio measures excess return per unit of total risk (standard deviation). It

compares the investment’s return above the risk-free rate to its volatility.
e Formula: (Portfolio Return — Risk-Free Rate) / Standard Deviation

o Example: If a portfolio returns 12%, the risk-free rate is 6%, and standard deviation is 8%, then

Sharpe = (12-6)/8 = 0.75.

o Key Point: A higher Sharpe Ratio indicates better risk-adjusted performance.

5. Treynor’s Ratio (Systematic Risk-Adjusted Return)

Definition: Treynor’s Ratio is similar to the Sharpe Ratio but uses Beta instead of standard

deviation. It measures the return earned in excess of the risk-free rate per unit of systematic risk.
e Formula: (Portfolio Return — Risk-Free Rate) / Beta
o Use: Ideal for portfolios that are already diversified (where unsystematic risk is minimal).

o Example: A portfolio returning 14%, with a risk-free rate of 6% and beta of 1.2 gives Treynor’s
Ratio = (14-6)/1.2 = 6.67.

o Key Point: This ratio helps compare portfolios or funds with different levels of market exposure.

6. Jensen’s Alpha (Portfolio Manager Skill Measure)

e Definition: Jensen’s Alpha measures the excess return a portfolio generates above the return
predicted by the Capital Asset Pricing Model (CAPM), given its risk level (beta). It shows how

much of the return can be attributed to the manager’s skill rather than market movements.

e Formula: Alpha = Actual Portfolio Return — [Risk-Free Rate + Beta x (Market Return — Risk-
Free Rate)]

o Example: If a portfolio earns 15% when CAPM predicted 12%, the Jensen’s Alpha is +3%, showing

the manager added value.
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e« Key Point: Positive alpha indicates outperformance due to skill; negative alpha suggests

underperformance relative to the portfolio’s risk.

Managing Risks

Since risk cannot be entirely avoided, investors use a combination of strategies to minimize and control
it. Risk management is about ensuring that the portfolio remains aligned with the investor’s objectives, time

horizon, and tolerance for risk.
1. Diversification

o Definition: Spreading investments across different industries, sectors, geographies, and asset

classes to reduce exposure to any one area.

e Example: Instead of investing only in IT stocks, combine IT, FMCG, banking, and healthcare

sectors. This lowers unsystematic risk because losses in one sector may be offset by gains in another.

2. Asset Allocation

o Definition: Deciding the right mix of equity, debt, real estate, and cash based on the investor’s

profile.

o Example: Younger investors may hold more equities for long-term growth, while older investors
may lean toward bonds and fixed income for stability. Asset allocation ensures risk is balanced with

return expectations.
3. Hedging
o Definition: Using financial instruments such as derivatives to protect against downside risks.

o Example: An investor holding a large equity position can buy a put option to limit potential losses

if stock prices fall. Futures contracts can also be used to lock in prices for commodities or currencies.
4. Insurance and Safe Assets
e Definition: Holding low-risk or guaranteed products to safeguard capital during market downturns.

o Examples: Government bonds, treasury bills, or insurance products like annuities provide stability

and predictable income, acting as a safety net in volatile markets.

5. Monitoring and Rebalancing




ATLAS

SKILLTECH
UNIVERSITY

o Definition: Continuously reviewing portfolio performance and making adjustments to maintain the

desired risk-return balance.

o Example: If a portfolio’s equity allocation grows from 60% to 70% after a market rally, selling
some equity and reallocating to bonds restores the intended balance and reduces unintended risk

exposure.

“Activity: Identifying Systematic vs. Unsystematic Risks”

List two examples each of systematic risk (market-wide factors like inflation or interest rates) and
unsystematic risk (company or industry-specific issues). Discuss in small groups how
diversification helps reduce unsystematic risk but not systematic risk. Share one real-world event

where both risks influenced investment returns.

5.2 Specific Categories of Risk
5.2.1 Business Risk
Definition

o Business risk is the chance that a company’s operations, management, or competitive

environment may reduce profitability or lead to losses.

o Itis tied to the day-to-day functioning of a company and how well it adapts to challenges.
Causes of Business Risk

o Inefficient or poor management decisions.

e Failure to innovate or adapt to changing consumer preferences.

o Increased competition leading to lower revenues.

o Disruptions in supply chains or raw material shortages.

o Legal or regulatory issues affecting company operations.
Examples

e A smartphone company losing market share due to better technology from competitors.
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e Aretail chain facing losses due to poor location strategy.
e A food company recalling products due to quality issues.

Key Point: Business risk is company-specific. Investors can reduce exposure by diversifying across

different companies and industries.

5.2.2 Financial Risk
Definition

o Financial risk is the danger that a company will fail to meet its debt obligations or manage its

finances effectively.
o Itisclosely linked to the capital structure (ratio of debt to equity).
o Companies with excessive borrowing are more vulnerable to financial risk.

Causes of Financial Risk

High levels of leverage (too much debt).
e Poor cash flow management.

o Inability to raise new funds when required.

Sudden increases in interest rates raising repayment burdens.
Examples

e A company defaulting on bond repayments.

e A firm going bankrupt due to overdependence on loans.

o A downgrade in credit rating leading to reduced investor confidence.

Key Point: Investors can manage financial risk by studying a company’s balance sheet, debt-equity ratio,

liquidity position, and credit ratings before investing.

5.2.3 Market Risk

Definition
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e Market risk refers to the possibility of losses due to broad market movements that impact all

securities, regardless of company strength.
o Itis asystematic risk, meaning it cannot be diversified away.
Causes of Market Risk
e Economic downturns such as recessions or depressions.
o Political instability, elections, or policy changes.
e Global events such as wars, pandemics, or oil price shocks.
o Interest rate fluctuations that reduce both stock and bond values.
Examples
o The 2008 Global Financial Crisis causing widespread stock market crashes.
e COVID-19 pandemic leading to sharp declines across global equity markets in 2020.
e An increase in interest rates by central banks lowering bond prices.
Key Point: Market risk cannot be eliminated, but investors can manage it through:
e Asset allocation (mixing equities, bonds, real estate, etc.).
o Hedging tools (futures, options).

e Maintaining a long-term investment horizon to ride out volatility.

5.2.4 Inflation Risk
Definition

o Inflation risk, also called purchasing power risk, is the danger that rising prices will erode the

real value of money and investment returns.

e Even if an investment provides positive nominal returns, if inflation is higher, the investor suffers a

loss in real terms.
Causes of Inflation Risk

o Persistent rise in prices of goods and services.
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e Weak monetary policy failing to control inflation.
e Global commodity price hikes (oil, metals, food).
Examples

e Aninvestor earns 6% interest from fixed deposits, but inflation is at 7%, resulting in a negative real

return of —1%.
e Pensioners relying on fixed-income instruments lose purchasing power when inflation rises.
e Long-term bonds with fixed coupons underperform in high-inflation periods.
Key Point: Inflation risk can be managed by investing in:
o Equities (historically outperform inflation over the long term).
o Real estate (property values rise with inflation).

o Inflation-indexed bonds and commodities like gold, which preserve purchasing power.

Knowledge Check 1

Choose the correct option:

1. Business risk mainly arises from:
a) Debt obligations
b) Market movements
¢) Operational factors
d) Inflation rates

2. Financial risk is closely linked to:
a) Management skills
b) Debt levels
¢) Product quality
d) Political events

3. Market risk cannot be eliminated because it is:
a) Company-specific

b) Industry-specific
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¢) Systematic
d) Temporary
4. Inflation risk is also known as:
a) Credit risk
b) Purchasing power risk
¢) Liquidity risk

d) Price fluctuation risk

5.3 Risk-Return Trade-Off
5.3.1 Concept of Risk-Return Relationship

e Definition: The risk-return relationship explains that the potential return on any investment rises
with an increase in risk. Investors demand higher returns as compensation for accepting higher

uncertainty.

o Key Idea: Safer investments (like government bonds) provide lower but stable returns, while riskier

assets (like equities or derivatives) offer potentially higher returns but with significant volatility.
o Example:
o Savings account — Very low risk, 3—4% return.
o Corporate bonds — Moderate risk, 8-9% return.
o Equities — High risk, 12—-15% or more return over long term.

o Application: Investors must choose investments based on their risk appetite, ensuring that expected

returns align with their goals and tolerance for losses.

5.3.2 Higher Risk, Higher Return Principle

o Definition: This principle states that investors who are willing to take higher risks are rewarded

with the possibility of higher returns, while risk-averse investors earn lower but safer returns.
e  Why It Works:

o Risky investments face greater uncertainty (e.g., stock price volatility, business failures).
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o To attract investors, such investments must offer higher potential rewards.

o Examples:

o Equity investments are riskier than fixed deposits but historically yield higher long-term

returns.

o Venture capital in start-ups is very risky but can generate massive returns if successful.

o Implication for Investors: Each investor must strike a balance between desired returns and the

level of risk they are willing and able to bear.

5.3.3 Balancing Risk and Return through Diversification

o Definition: Diversification is the strategy of spreading investments across various assets, industries,

or geographies to reduce exposure to risk without sacrificing potential returns.
o How It Works:
o Unsystematic risk (company- or industry-specific) can be reduced by diversification.

o Systematic risk (market-wide) cannot be eliminated but can be managed with asset

allocation.
e Methods of Diversification:
o Across asset classes (equity, bonds, real estate, commodities).
o Within asset classes (large-cap, mid-cap, international equities).
o Across geographies (domestic and global markets).

o Example: Instead of investing only 35,00,000 in one company’s stock, an investor spreads it across

IT, FMCQG, banking, and bonds. Even if IT underperforms, other sectors may balance losses.

o Key Benefit: Creates a more stable return profile by lowering volatility and protecting capital

against concentrated risks.
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5.4 Summary

« The risk-return trade-off is a fundamental principle of investing, highlighting that higher potential

returns are associated with higher levels of risk.

% Risk-return relationship explains why investors require compensation in the form of higher returns

when accepting higher uncertainty.

¢ Safer investments like government bonds or fixed deposits yield lower but stable returns, while risky

assets like equities and derivatives can provide higher but volatile returns.

¢ The higher risk, higher return principle drives investment choices, as investors align risk exposure

with expected rewards.

% Risk-averse investors typically select low-risk, low-return options, while aggressive investors pursue

high-risk, high-return opportunities.

¢ Diversification plays a vital role in balancing risk and return by spreading investments across asset

classes, industries, and geographies.

% Diversification reduces unsystematic risk (company or sector-specific), but systematic risk (market-

wide) remains unavoidable.

« Proper asset allocation and diversification enable investors to achieve stable returns while managing

downside risk.

¢ Balancing risk and return ensures portfolios are aligned with investor objectives, risk tolerance, and

time horizon.

5.5 Key Terms

1. Risk-Return Trade-Off — The principle that higher potential returns come with higher risk.

2. Systematic Risk — Market-wide risk caused by external factors that cannot be eliminated through

diversification.
3. Unsystematic Risk — Company- or industry-specific risk that can be reduced by diversification.
4. Standard Deviation — A statistical measure of volatility in investment returns.

5. Beta (B) — An indicator of a security’s sensitivity to overall market movements.




ATLAS

SKILLTECH
UNIVERSITY

~

h

Diversification — The strategy of spreading investments across assets to reduce risk.
Inflation Risk — The danger that rising prices erode the real value of returns.
Market Risk — The possibility of losses due to broad market fluctuations.

Risk Appetite — An investor’s willingness and ability to take on risk in pursuit of returns.

5.6 Descriptive Questions

1.

Explain the concept of the risk-return trade-off with suitable examples from different asset classes.
Differentiate between systematic risk and unsystematic risk. How can investors manage each type?
Discuss the higher risk, higher return principle. Why is it important for investment decision-making?
How does diversification help in balancing risk and return? Illustrate with an example.

Describe different methods used to measure investment risk such as standard deviation, beta, and Value

at Risk (VaR).
What is inflation risk? How can investors protect their portfolios against it?
Compare business risk and financial risk with suitable illustrations.

How does an investor’s time horizon and risk appetite affect the choice of investments?
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Answers to Knowledge Check

Knowledge Check 1

1. c¢) Operational factors
b) Debt levels

¢) Systematic

> »w D

b) Purchasing power risk
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5.8 Case Study

Managing the Risk-Return Trade-Off in Investment Decisions

Introduction

Investors constantly face the challenge of balancing risk and return. While some investment
options promise stability with low returns, others offer high returns but carry significant risk.
Understanding how to manage this trade-off is essential for effective portfolio design and long-
term wealth creation. This case study explores common risk-return dilemmas faced by investors

and provides practical approaches to managing them.

Background

Rahul, a 30-year-old engineer, recently received a bonus of ¥5,00,000. He wants to invest for

wealth creation but is uncertain about how much risk to take. His options include:
o Fixed Deposits (FDs): Safe but low returns.
e Corporate Bonds: Moderate risk with medium returns.
e Equity Mutual Funds: High growth potential with high volatility.

Rahul realizes that his choice depends on his risk appetite, financial goals, and investment
horizon. Like many investors, he struggles with the trade-off between capital protection and

wealth growth.

Problem Statement 1: Risk of Over-Conservatism

Rahul considers putting all his money into FDs for safety, but inflation may erode real returns.
Solution: Allocate only a portion to safe instruments like FDs, while using other investments to

protect against inflation.

MCQ:

What is the main limitation of investing entirely in FDs?
a) High volatility

b) Low liquidity
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c¢) Negative real returns due to inflation
d) Lack of diversification

Answer: c) Negative real returns due to inflation

Problem Statement 2: Volatility in Equity Investments

Rahul is attracted to equity mutual funds for their high returns but fears market fluctuations.
Solution: Invest gradually using SIPs (Systematic Investment Plans) and diversify across sectors

to reduce volatility.

MCQ:

How can Rahul reduce the impact of equity market volatility?
a) Avoid equities completely

b) Invest all at once in one sector

c¢) Use SIPs and diversify

d) Hold only fixed deposits

Answer: c¢) Use SIPs and diversify

Problem Statement 3: Balancing Portfolio through Diversification

Rahul understands that relying too heavily on one type of investment exposes him to concentrated
risks.
Solution: Adopt a balanced allocation strategy (e.g., 40% equities, 40% bonds, 20% FDs) to

optimize risk and return.

MCQ:

What is the key benefit of diversification?
a) Eliminates systematic risk

b) Increases volatility

¢) Reduces company-specific risk

d) Guarantees high returns

Answer: c) Reduces company-specific risk

Conclusion
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The risk-return trade-off is unavoidable in investing. By understanding the nature of risks,
spreading investments across asset classes, and aligning decisions with personal goals, investors

like Rahul can strike a balance between stability and growth. A disciplined approach ensures long-

term wealth creation while keeping risks manageable.
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Unit 6: Risk—Return Measures (Part I)

Learning Objectives

1. Understand the fundamental concept of risk and return in financial decision-making.

2. Identify different types of risks associated with investment instruments.

3. Explain the relationship between risk and return using theoretical and practical perspectives.

4. Learn the basic measures of return such as arithmetic mean, geometric mean, and holding period

return.

5. Explore common risk measures including variance, standard deviation, and coefficient of variation.

6. Analyze how risk—return trade-offs influence investment choices.

7. Apply risk—return measures to evaluate the performance of securities and portfolios.

8. Develop the ability to interpret and compare risk—return profiles of alternative investments.
Content

6.0 Introductory Caselet

6.1 Holding Period Return (HPR)
6.2  Expected Return

6.3 Standard Deviation

6.4 Summary

6.5 Key Terms

6.6  Descriptive Questions

6.7 References

6.8 Case Study
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6.0 Introductory Caselet

“Balancing Risk and Return: An Investor’s Dilemma”

Ravi, a 32-year-old software engineer, recently received a yearly bonus of X5 lakhs. Instead of letting the
money sit idle in his savings account, he wanted to invest in financial instruments that could help him grow

wealth over time.
After some research, Ravi shortlisted three options:
1. Government Bonds — Safe and low risk, with a return of about 6% annually.
2. Blue-Chip Company Shares — Moderate risk, with an expected return of 12—14% annually.

3. Emerging Start-Up Stocks — High risk, with potential returns as high as 25%, but with chances of

losing a significant portion of the capital.

While Ravi is attracted by the high return potential of start-up stocks, he is equally concerned about the
possibility of losing his hard-earned bonus. He is aware of the risk—return trade-off but struggles to decide

how much money to allocate to each option.

Ravi’s dilemma highlights the importance of understanding measures of return (like average return) and
measures of risk (like standard deviation and coefficient of variation). As he evaluates the choices, he
realizes that choosing only one option may not be optimal, and diversification could be the key to balancing

risk and return.

Critical Thinking Question

If you were in Ravi’s place, how would you allocate the I5 lakhs among the three investment options,

considering the principles of risk—return trade-off and diversification? Justify your decision with reasoning.
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6.1 Holding Period Return (HPR)
6.1.1 Concept, Formula and Significance of HPR

Concept of HPR

Holding Period Return (HPR) represents the total return earned on an investment during the period

it is held.
o It measures both:
o Capital gain or loss (change in the price of the asset).
o Income received (such as dividends, coupons, or interest).
e HPR is flexible because it can be applied to:
o A few days, months, or years of holding.
o Any type of financial instrument (stocks, bonds, mutual funds, etc.).

e Unlike annualized returns, HPR does not convert returns into yearly figures; it simply reflects the

overall return for the chosen holding period.
Formula of HPR
HPR = [(P1 — Po) + D] + Po x 100
Where:
o Po = Initial purchase price of the investment
e P:=Price (or value) of the investment at the end of the holding period
e D =Income received during the holding period (dividends, interest, etc.)

Significance of HPR

Helps investors measure the profitability of an investment over its actual holding period.

Useful for comparing returns across investments with different time horizons.

Provides a comprehensive measure by including both price change and income.
e Forms the basis for annualized return calculations (e.g., annual HPR or CAGR).

o Essential for portfolio performance analysis and risk—return evaluation.
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6.1.2 Calculating Holding Period Return (HPR)

Holding Period Return (HPR) is a measure of total return received from holding an asset or investment

over a specific period. It includes capital gains/losses and income received (such as dividends or interest).
Formula for HPR:
HPR (%) = [(P1 — Po) + D] = Po x 100
Where:
e Po = Initial purchase price
e Pi = Price at the end of the holding period

e D = Income received during the period (e.g., dividend or interest)

Example 1: Stock Investment with Dividend
e Initial purchase price (Po) =200
e Price after one year (P:1) = 3240
e Dividend received (D) =10

HPR = [(240 — 200) + 10] = 200 x 100
HPR = 50 + 200 x 100 = 25%

— The investor earned a 25% return during the holding period.

Example 2: Bond Investment with Interest Income
 Initial purchase price (Po) = 31,000
o Selling price after 2 years (P:) =%1,050
e Interest income (D) =3100

HPR = [(1050 — 1000) + 100] ~ 1000 % 100
HPR =150 + 1000 x 100 = 15%

— The investor earned a 15% return over the two-year period.
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Example 3: Negative Return Case
e Initial purchase price (Po) = 3500
e Price after 6 months (P:1) =3450
e Dividend received (D) = %0

HPR = [(450 — 500) + 0] + 500 x 100
HPR = (=50) =+ 500 x 100 = —10%

— The investor incurred a 10% loss during the holding period.

Examples
Example 4: Equity Investment with Bonus Shares and Dividend
 Initial purchase price (Po) = 1,000
e Price after 2 years (P:) = 1,400
e Dividend received = X80
e Bonus shares issued (1:5) — investor receives 1 extra share for every 5 shares held
o Assume 5 original shares were held
Value of bonus shares = (1 +5) x 5§ x 31,400 +~ 5 =3280
Total gain = (1,400 — 1,000) + 80 + 280 =760
HPR =760 + 1,000 x 100 = 76%

— The holding period return is 76% over 2 years.

Example 5: Mutual Fund with NAV and Dividends
o Initial NAV (Net Asset Value) =330
e Final NAV after 18 months =336

o Dividends received over the period = %4 per unit
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HPR = [(36 — 30) + 4] =+ 30 x 100
HPR = 10 = 30 x 100 = 33.33%

— The investor earned a 33.33% return in 18 months.

Example 6: SIP Investment in Mutual Fund (Advanced)
e Total investment: 310,000 over 10 months (Z1,000 per month)
e Total units purchased = 340 units
e Final NAYV after 10 months =332
e No dividends received

Final value = 340 x 32 =%10,880
HPR = (10,880 — 10,000) ~ 10,000 x 100 = 880 - 10,000 x 100 = 8.8%

— The SIP investment yielded an 8.8% return over 10 months.

Example 7: Stock Investment with Capital Loss and Dividend
e Purchase price (Po) = X850
e Price after 1 year (P:) =780
e Dividend received =330

HPR = [(780 — 850) + 30] = 850 x 100
HPR = (—40) = 850 x 100 = —4.71%

— The investor had a —4.71% return, i.e., a small loss despite the dividend.
6.2 Expected Return

6.2.1 Definition and Formula

Definition
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e Expected return refers to the average return that an investor anticipates earning on an investment

over time.
e Itis not guaranteed; instead, it is based on probabilities of possible outcomes.
e The measure is widely used for:
o Investment appraisal
o Portfolio selection
o Risk-return analysis
Key Features

e Incorporates uncertainty through probabilities.

e Provides a “weighted average” of returns.

e Helps compare assets with varying levels of risk.
Formula (for a single asset with multiple outcomes)
ER =% (P; x R))

Where:

e ER = Expected Return

e P;=Probability of i-th outcome (0 <P;< 1)

e R;=Return associated with the i-th outcome

e X P;=1 (sum of probabilities must equal 1)

6.2.2 Calculating Expected Return for Single Asset
Step-by-Step Approach
To calculate the Expected Return (ER) of a single asset, follow these steps:

1. List all possible returns (R;) the asset may generate based on different scenarios or market

conditions.

2. Assign a probability (P;) to each return. The sum of all probabilities must equal 1.
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3. Multiply each return by its respective probability:
Pi x R;

4. Add all these products to get the expected return:
ER =X (P; x R)

Example 1: Basic Scenario-Based Return

A stock has the following potential returns depending on market performance:
o Boom: Probability = 0.25, Return = 20%
e Normal: Probability = 0.50, Return = 12%
e Recession: Probability = 0.25, Return = —5%

Calculation:

ER = (0.25 x 20) + (0.50 x 12) + (0.25 x —5)
ER =5+ 6+ (-1.25)
ER = 9.75%

Interpretation:
On average, the investor expects to earn 9.75%, assuming market conditions follow these probabilities

consistently.

Numericals
Example 2: Asset with Four Economic Scenarios
An asset has the following expected returns:
e Strong Growth: Probability = 0.10, Return =25%
e Moderate Growth: Probability = 0.30, Return = 15%
o Stable Market: Probability = 0.40, Return = 10%
e Decline: Probability = 0.20, Return = —8%

Calculation:
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ER = (0.10 x 25) + (0.30 x 15) + (0.40 x 10) + (0.20 x —8)
ER =2.5+4.5+4.0+ (-1.6)
ER =9.4%

Example 3: Equity Investment with Varying Outcomes
Share has the following potential annual returns:

o Very Bullish: Probability = 0.15, Return = 35%

o Bullish: Probability = 0.25, Return = 22%

e Neutral: Probability = 0.30, Return = 8%

e Bearish: Probability = 0.20, Return = —10%

e Very Bearish: Probability = 0.10, Return = —-25%
Calculation:

ER = (0.15 x 35) + (0.25 x 22) +(0.30 x 8) + (0.20 x —10) + (0.10 x —25)
ER=525+55+24+(-2.0)+(-2.5)
ER =8.65%

Example 4: Mutual Fund Return Based on Manager Performance
A mutual fund’s annual return depends on the performance of the fund manager:
o Excellent Management: Probability = 0.20, Return = 18%
e Good Management: Probability = 0.40, Return = 12%
e Average Management: Probability = 0.30, Return = 7%
e Poor Management: Probability = 0.10, Return = —4%
Calculation:

ER =(0.20 x 18) + (0.40 x 12) +(0.30 x 7) + (0.10 x —4)
ER=3.6+48+2.1+(—04)
ER =10.1%
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Example S: Tech Stock Influenced by Market Sentiment
A tech stock may yield the following returns based on investor sentiment:

e Very Positive Sentiment: Probability = 0.10, Return = 40%

Positive: Probability = 0.30, Return = 20%

Neutral: Probability = 0.40, Return = 5%

e Negative: Probability = 0.15, Return = —12%

o Panic Selling: Probability = 0.05, Return = -30%
Calculation:

ER = (0.10 x 40) + (0.30 x 20) + (0.40 x 5) + (0.15 x —12) + (0.05 x —30)
ER=4.0+6.0+2.0+(—1.8) + (-1.5)
ER=8.7%

Did You Know?

“Did you know that calculating the expected return for a single asset is similar to finding an average,
but weighted by probabilities? This means outcomes with higher likelihoods influence the result more
strongly. Investors use this method to make informed choices under uncertainty, balancing risk with

potential rewards.”

6.2.3 Expected Return for a Portfolio
Concept
e A portfolio is a combination of multiple assets held by an investor.

e The expected return of a portfolio is the weighted average of the expected returns of the

individual assets.

o The weight of each asset is based on the proportion of total capital allocated to that asset.
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o This concept highlights the advantage of diversification, allowing investors to manage return

expectations and reduce exposure to any single asset.
Formula:
ER, =X (W, x ER))
Where:
o ER, = Expected Return of the portfolio
o W;=Weight of asset j in the portfolio = (Investment in asset j) + (Total investment)

o ER;= Expected return of asset j

Step-by-Step Example: Portfolio of Three Assets
Total Investment =X1,00,000

e Asset A: 240,000 (Expected Return = 10%)

e Asset B: 330,000 (Expected Return = 14%)

e Asset C: 230,000 (Expected Return = 18%)
Step 1: Calculate Weights

e W,=40,000+ 100,000 = 0.40

e W;=30,000+ 100,000 =0.30

« WO =30,000~+100,000=0.30

Step 2: Apply the Formula

ER, = (0.40 x 10) + (0.30 x 14) + (0.30 x 18)
ER,=4+4.2+5.4=13.6%

Numericals
Example 1: Portfolio with Four Assets and Unequal Allocations

Total Investment =32,00,000
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e Asset A: 350,000 (Expected Return = 9%)
e Asset B: 360,000 (Expected Return = 12%)
e Asset C: 340,000 (Expected Return = 15%)
e Asset D: 350,000 (Expected Return = 11%)
Step 1: Calculate Weights

e W,=50,000 +2,00,000 = 0.25

e  W;3=60,000 +2,00,000 = 0.30

e« WO =40,000+2,00,000=0.20

e Wd=50,000+2,00,000 =0.25

Step 2: Apply the Formula

ER, = (0.25 x 9) + (0.30 x 12) + (0.20 x 15) + (0.25 x 11)
ER,=2.25+3.6 +3.0 +2.75 = 11.6%

Example 2: Portfolio Including a Risk-Free Asset

Total Investment =31,50,000

e Asset A (Equity Fund): *60,000 (Expected Return = 16%)
e Asset B (Bond Fund): 360,000 (Expected Return = 9%)

e Asset C (Fixed Deposit): 330,000 (Expected Return = 6%)
Weights:

e W,=60,000+ 1,50,000 =0.40

e W3=60,000+ 1,50,000 = 0.40

e WO=30,000+1,50,000=0.20

Expected Return:

ER, = (0.40 x 16) + (0.40 x 9) + (0.20 x 6)
ER,=6.4+3.6+1.2=11.2%
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Example 3: High-Risk, High-Return Portfolio

Total Investment = %3,00,000

e Asset A (Start-up Equity): 21,20,000 (Expected Return = 25%)
e Asset B (Tech Stock): X1,00,000 (Expected Return = 18%)

e Asset C (International Fund): ¥80,000 (Expected Return = 22%)
Weights:

e W,=1,20,000 + 3,00,000 = 0.40

e W;3=1,00,000 + 3,00,000 = 0.333

e« WO =280,000+3,00,000 ~0.267

Expected Return:

ER, = (0.40 x 25) + (0.333 x 18) + (0.267 x 22)
ER, = 10 + 5.994 + 5.874 = 21.87%

Example 4: Diversified Portfolio with Small Allocations
Total Investment = %5,00,000

e Asset A (Large Cap): 31,50,000 (Expected Return = 12%)
e Asset B (Mid Cap): %1,00,000 (Expected Return = 15%)

e Asset C (Debt Fund): 350,000 (Expected Return = 7%)

e Asset D (Gold ETF): 350,000 (Expected Return = 6%)

e Asset E (Real Estate): 31,50,000 (Expected Return = 11%)
Weights:

e W,=0.30

e W3=0.20

e WO=0.10




ATLAS

SKILLTECH
UNIVERSITY

e Wd=0.10
e W.=030
Expected Return:

ER, =(0.30 x 12) + (0.20 x 15) + (0.10 x 7) + (0.10 x 6) + (0.30 x 11)
ER,=3.6+3.0+0.7+0.6 +3.3=11.2%

Example 5: Portfolio with Uneven Asset Distribution and Decimal Returns
Total Investment = 380,000

e Asset A: 320,000 (Expected Return = 7.5%)
e Asset B: 325,000 (Expected Return = 13.2%)
e Asset C: 15,000 (Expected Return = 10.4%)
e Asset D: 320,000 (Expected Return = 6.8%)
Weights:

e W,=20,000~+ 80,000 =0.25

o W;p=25,000~+ 80,000 =0.3125

e WO=15,000+80,000=0.1875

e Wd=20,000+ 80,000 =0.25

Expected Return:

ER, = (0.25 x 7.5) + (0.3125 x 13.2) + (0.1875 x 10.4) + (0.25 x 6.8)
ER,=1.875+4.125 + 1.95 + 1.7 = 9.65%

“Activity: Estimating Expected Return of Investments”

Students will be given three assets with different probabilities of returns under varying market

conditions. They must calculate the expected return of each asset using the probability-weighted method
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and then compute the expected return of a portfolio formed by combining them. Discuss how

diversification affects expected return.

6.3 Standard Deviation
6.3.1 Concept of Standard Deviation as a Risk Measure
Definition:

Standard deviation (6) measures the dispersion or spread of returns around their mean (expected return).

It quantifies the degree of uncertainty or risk associated with an investment’s return.

Role in Risk Analysis:
o Ifreturns are closely clustered around the expected return — the investment is less risky.
e Ifreturns fluctuate widely above and below the expected return — the investment is more risky.

o Standard deviation is a quantitative measure of volatility, capturing both upside and downside

variations.

Importance in Investment Decision-Making:
o Serves as a proxy for risk in financial analysis and portfolio management.
o Used to evaluate whether an asset’s higher return compensates for its higher risk.

e Fundamental to Modern Portfolio Theory (MPT), which emphasizes the risk-return trade-off.

Formula:
6=V[ZPix (Ri—ER)]
Where:
e o = Standard deviation of returns

¢ R;=Return in outcome i
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o ER = Expected return

e P; =Probability of outcome i

Numerical Examples

Example 1: Stock with Four Economic Scenarios

Scenario Probability (P;) |Return (R;)
Very Bullish|0.10 30%
Bullish 0.30 20%
Neutral 0.40 10%
Recession |0.20 —5%

Step 1: Calculate Expected Return (ER)
ER = (0.10%30) + (0.30%20) + (0.40%10) + (0.20x-5)
ER=3+6+4-1=12%

Step 2: Calculate Variance and Standard Deviation
e (30—12)*x0.10=324x0.10=324
e (20—12)*x0.30=64 x0.30=19.2
e (10—12)*x040=4x0.40=1.6
e (—5—12)*x0.20=289 x0.20=57.8

Variance =324 +192+ 1.6 +57.8=111.0
c=v111.0=10.54%

Example 2: Mutual Fund with Moderate Risk Profile
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Market Condition | Probability (P;) | Return (R;)

Growth 0.25 16%
Stable 0.50 10%
Decline 0.25 4%

Step 1: Expected Return (ER)
ER = (0.25%16) + (0.50%10) + (0.25x4)
ER=4+5+1=10%

Step 2: Variance and Standard Deviation
e (16—10)2x0.25=36x0.25=9.0
e (10-10)*x0.50=0x%0.50=0.0
e (4-100%x025=36%x0.25=9.0

Variance =9.0+ 0.0 +9.0 =18.0
o =V18.0 = 4.24%

Example 3: High-Risk Tech Startup Investment

Scenario Probability (P;) | Return (R;)
Massive Success [0.05 120%
Moderate Success |0.25 40%

Break Even 0.40 0%

Minor Loss 0.20 —20%

Total Failure 0.10 —100%
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Step 1: Expected Return (ER)
ER = (0.05%x120) + (0.25%40) + (0.40%0) + (0.20x—=20) + (0.10x—100)
ER=6+10+0-4—-10=2%

Step 2: Variance
e (120—2)*x0.05=13,924 x 0.05 = 696.2
e (40—2)*x0.25=1,444 x 0.25=361.0
e (0—-2)>x0.40=4x0.40=1.6
e (-20—2)*x0.20=484 x 0.20 =96.8
e (—100-2)*x0.10=10,404 x 0.10 =1,040.4

Variance = 696.2 +361.0 + 1.6 + 96.8 + 1,040.4 = 2,196.0
6 =12,196.0 = 46.86%

Example 4: Stable Government Bond Fund

Scenario Probability (P;)|Return (R;)
Inflation Falls |0.30 6.5%

No Change |0.50 6.0%
Inflation Rises |0.20 5.5%

Step 1: ER

ER = (0.30%6.5) + (0.50%6.0) + (0.205.5)
ER=1.95+3.0+ 1.1 = 6.05%

Step 2: Variance
e (6.5-6.05)*%0.30=0.2025 % 0.30 = 0.0608
e (6.0—6.05)*%0.50=0.0025 x 0.50 =0.0013

e (5.5-6.05)*x0.20=10.3025 x 0.20 = 0.0605
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Variance = 0.0608 + 0.0013 + 0.0605 = 0.1226
6 =0.1226 = 0.35%

6.3.2 Steps in Calculating Standard Deviation

Standard deviation (o) is a key measure of risk or volatility in financial returns. It indicates how much
the returns of an asset deviate from the expected return (mean). A higher standard deviation signifies greater

uncertainty and variability in returns.

Step-by-Step Procedure to Calculate Standard Deviation of Returns

1. List the possible returns (Ri)

Collect return estimates for different economic conditions (e.g., boom, normal, recession).

2. Assign probabilities (P;)
Each scenario must have a probability associated with it. The total of all probabilities must equal

1.

3. Calculate expected return (ER)
ER=X (Pl X Rl)

4. Find deviations from expected return

For each scenario, compute (R; — ER)

5. Square the deviations

This eliminates negative signs and emphasizes large deviations.

6. Multiply squared deviations by their respective probabilities

This gives the weighted squared deviation for each scenario.

7. Add all weighted squared deviations to compute variance

Variance = X [P; X (R — ER)?]

8. Take the square root of the variance

Standard Deviation (o) = VVariance

Ilustrative Example: Standard Deviation of Stock Returns
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A stock offers the following possible returns:

Scenario |Probability (P;)|Return (Rj)

Boom 03 20%
Normal [0.4 12%
Recession |0.3 —4%

Step 1: Calculate Expected Return (ER)
ER=(0.3 x20)+ (0.4 x 12) + (0.3 x —4)
ER=6+48-12=9.6%

Step 2: Calculate Variance

e Boom: (20 —9.6)* x 0.3 =(10.4)*>x 0.3 =108.16 x 0.3 =32.45

e Normal: (12-9.6)> x 0.4 =(2.4)>x 0.4 =5.76 x 0.4 =2.30

e Recession: (—4 —9.6)> x 0.3 = (—13.6)* x 0.3 = 184.96 x 0.3 = 55.49
Variance = 32.45 + 2.30 + 55.49 = 90.24

Step 3: Calculate Standard Deviation
6 =90.24 = 9.50%

Numerical Examples

Example 1: Asset with Four Return Scenarios

Scenario Probability (P;) | Return (R;)
Strong Growth 0.2 25%
Moderate Growth |0.3 15%
Stable Market 04 10%
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Scenario Probability (P;) | Return (Ri)
Decline 0.1 —5%

Step 1: Expected Return (ER)
ER =(0.2 x25)+ (0.3 x15)+ (0.4 x10) + (0.1 x =5)
ER=5+45+4-0.5=13.0%

Step 2: Variance
e (25-13)2x02=144x0.2=28.8
e (I5-13x03=4x03=1.2
e (10-132x04=9%x04=3.6
e (5—-13)*x0.1=324x0.1=324
Variance =28.8 + 1.2 + 3.6 +32.4 = 66.0

o =66.0 =8.12%

Example 2: High Volatility Asset

Scenario  |Probability (P;) |[Return (Rj)
Very Bullish|0.15 40%
Bullish 0.25 20%
Neutral 0.30 5%

Bearish 0.20 —10%
Crash 0.10 —25%

Step 1: Expected Return (ER)
ER = (0.15%40) + (0.25%20) + (0.30x5) + (0.20x—10) + (0.10x-25)
ER=6+5+15-2-25=8.0%




ATLAS

SKILLTECH
UNIVERSITY

Step 2: Variance

e (40—8)*x0.15=1024 x 0.15=153.6

e (20—8)*x0.25=144 x0.25=36.0

e (5—8)yx030=9x0.30=2.7

e (-10—8)*x0.20=324 x0.20=64.8

e (—25-8)*x0.10=1089 x 0.10 =108.9
Variance = 153.6 + 36.0 + 2.7 + 64.8 + 108.9 = 366.0

6 =366.0 =19.13%

Example 3: Defensive Stock with Low Variability

Scenario Probability (P;) | Return (R;)
Bull Market 0.2 9%
Normal Market|0.6 7%
Bear Market 0.2 5%

Step 1: Expected Return (ER)
ER=(0.2%9)+ (0.6 x7)+ (0.2 x5)
ER=18+42+1.0=7.0%

Step 2: Variance
e (9-7rx02=4x02=038
e (7-7yx0.6=0x0.6=0.0
e (5-7x02=4x%x02=038
Variance =0.8 + 0.0 + 0.8 = 1.6

c=V1.6=1.26%
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6.3.3 Interpreting Standard Deviation in Investments

Investment Risk Pyramid

High Standard Deviation

Volatile and risky investment

Low Standard Deviation

Stable and predictable investment

Fig.6.1. Interpreting Standard Deviation in Investments

How to Interpret ¢ (Standard Deviation):
o Low o (small deviations from ER)
o Returns are tightly clustered around the expected return.
o Indicates stability and predictability.
o Example: Government bonds or blue-chip companies.
o High o (large deviations from ER)
o Returns fluctuate widely.
o Indicates uncertainty and higher risk.
o Example: Start-up companies or speculative stocks.
Practical Insights
o Two assets with the same expected return but different c:
o Investors generally prefer the one with lower ¢ because it carries less risk.

e Standard deviation allows investors to quantify risk instead of relying only on intuition.
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e Itisakey input for performance ratios like the Sharpe Ratio (return per unit of risk).
Limitations
e Assumes returns are symmetrically distributed around the mean (normal distribution).

e Treats both upside and downside deviations equally, though investors usually worry more about

losses.

e  Works best when combined with other risk measures such as Coefficient of Variation (CV) and

Beta.

Knowledge Check 1

Choose the correct option:

1. Standard deviation in finance primarily measures:
a) Profitability
b) Volatility
¢) Liquidity
d) Growth
2. Ahigher standard deviation indicates:
a) Lower risk
b) Stable returns
c¢) Higher risk
d) Fixed returns
3. The first step in calculating standard deviation is to:
a) Square deviations
b) Find expected return
c¢) Multiply by probability
d) Take square root
4. If two assets have the same expected return, the less risky one is the asset with:
a) Higher o
b) Lower o
c¢) Negative ¢

d) Zero probability
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6.4 Summary

X/
L X4

X/
L X4

Investments involve both risk and return, which must be evaluated together for sound decision-

making.

Holding Period Return (HPR) measures the total return (income + capital gain/loss) earned over the

holding period of an asset.

HPR can be positive, negative, or zero depending on price movements and income received.
Expected Return (ER) represents the probability-weighted average of all possible returns.

ER is a forward-looking measure that helps investors assess potential profitability.

For a single asset, ER is computed using probabilities of different return scenarios.

For a portfolio, ER is the weighted average of the expected returns of individual assets.
Diversification in portfolios allows investors to balance returns and reduce overall risk.
Standard Deviation (o) is a widely used statistical measure of risk in finance.

Standard deviation shows how much actual returns deviate from the expected return.

A'low 6 means stable and predictable returns, while a high ¢ indicates volatility and greater risk.

Comparing standard deviations helps investors choose between assets with similar expected returns but

different risk levels.

These measures together provide a foundation for analyzing and managing investments under

uncertainty.
6.5 Key Terms
1. Risk — The possibility of deviation of actual returns from expected returns.
2. Return — The gain or loss on an investment, expressed as a percentage of initial investment.
3. Holding Period Return (HPR) — The total return earned over the entire period an investment is held.
4. Expected Return (ER) — The probability-weighted average of possible returns from an investment.
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5. Portfolio — A collection of different assets held together by an investor.
6. Standard Deviation (6) — A measure of the variability or volatility of returns around the mean.

7. Variance — The average of squared deviations from the expected return, used to compute standard

deviation.
8. Diversification — Strategy of spreading investments across assets to reduce risk.

9. Coefficient of Variation (CV) — A relative measure of risk calculated as standard deviation divided by

expected return.

6.6 Descriptive Questions

1. Explain the concept of Holding Period Return (HPR). How is it calculated, and why is it significant

in investment analysis?
2. Illustrate with examples how HPR can result in positive, negative, and zero outcomes.

3. Define Expected Return. How is it different from actual return? Provide an example of calculation for

a single asset.
4. How is the expected return of a portfolio calculated? Show with an example involving three assets.
5. Discuss the importance of probability distribution in calculating expected return.
6. What is Standard Deviation in the context of finance? Explain its role as a measure of investment risk.
7. Write the steps involved in calculating standard deviation for investment returns.

8. A stock has different possible returns under boom, normal, and recession conditions. Explain how to

compute its expected return and standard deviation.

9. Distinguish between low standard deviation and high standard deviation with suitable investment

examples.

10. Explain how risk and return are interrelated. Why should investors always evaluate both together

before making investment decisions?
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Answers to Knowledge Check

Knowledge Check 1

1. b) Volatility

2. c) Higher risk
3. b) Find expected return
4. b) Lower o
6.8 Case Study
Balancing Risk and Return in Portfolio Choices
Introduction
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Investment decisions always involve a trade-off between risk and return. Investors must carefully
evaluate whether the expected returns from an investment justify the level of risk undertaken. While
safer options such as government bonds offer stability with modest returns, riskier investments such
as equity shares or start-up ventures promise higher returns but with greater uncertainty. This case
study examines how investors make decisions when confronted with multiple investment

alternatives of varying risk and return.

Background

Rahul, a 35-year-old professional, recently inherited 10 lakhs. He wishes to invest the money to
secure his family’s financial future but is uncertain about how to balance safety and growth. After

consulting with a financial advisor, he shortlists three options:
1. Government Bonds — Safe, fixed return of 6% annually.
2. Mutual Funds — Moderate risk, expected return around 12% annually.

3. Equity Shares of a Start-up — High risk, potential return of 20% or more, but with chances

of loss.

Rahul understands the expected return of each option, but he is also aware that returns may
fluctuate. To evaluate risk, he studies the standard deviation of past returns. Government bonds
show negligible standard deviation, mutual funds moderate variation, and start-up equities very high

variation.

Problem Statement 1: Choosing Between Safety and Growth

Rahul is confused whether to prioritize stability or pursue higher returns. Relying only on expected

return may mislead him, as it ignores variability in outcomes.

Solution: Rahul must consider both expected return and standard deviation to assess the risk-
adjusted attractiveness of each investment. For a long-term horizon, a balanced allocation across

bonds, funds, and equities can ensure both safety and growth.
Problem Statement 2: Portfolio Diversification




ATLAS

SKILLTECH
UNIVERSITY

Rahul is unsure if splitting his investments across different options can help reduce risk without

losing too much return.

Solution: By diversifying into multiple assets, Rahul can reduce overall portfolio risk. For example,
allocating 50% to bonds and 50% to equities results in a portfolio with an expected return of 13%
and lower overall volatility than equities alone. Diversification helps manage risk while maintaining

attractive returns.

Problem Statement 3: Understanding Risk—Return Trade-off

Rahul realizes that no investment is risk-free and higher returns are always associated with higher
risk. However, he struggles to interpret which combination best suits his financial goals and risk

tolerance.

Solution: The financial advisor recommends using Coefficient of Variation (CV), which shows
the risk per unit of return. This helps Rahul identify which option offers the most efficient balance

between risk and return.

Critical Thinking Question

If you were Rahul, how would you allocate the ¥10 lakhs among bonds, mutual funds, and equities?

Justify your decision by applying the concepts of expected return, standard deviation, and

diversification.
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Unit 7: Risk—Return Measures (Part II)

Learning Objectives

1. Understand the advanced concepts of risk and return in financial decision-making.
2. Analyze different measures of risk such as standard deviation, beta, and coefficient of variation.
3. Evaluate the relationship between systematic and unsystematic risk in portfolio management.
4. Apply the Capital Asset Pricing Model (CAPM) to estimate expected returns.
5. Interpret the significance of Sharpe Ratio, Treynor Ratio, and Jensen’s Alpha in performance
measurement.
6. Compare various risk—return measures to assess investment alternatives effectively.
7. Develop the ability to use risk-adjusted performance measures for real-world investment decisions.
8. Critically examine the limitations of risk—return measures in dynamic financial markets.
Content
7.0 Introductory Caselet
7.1 Sharpe Ratio
7.2 Treynor Ratio
7.3 Jensen’s Alpha
74  Beta
7.5 Summary
7.6  Key Terms
7.7  Descriptive Questions
7.8  References
7.9  Case Study
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7.0 Introductory Caselet

“Balancing Risk and Return — The Investor’s Dilemma”

Mr. Arjun Sharma, a 35-year-old IT professional, has recently received a bonus of 10 lakhs. With long-
term goals in mind, such as his children’s education and retirement planning, he is considering investing

the amount in different financial instruments.
His financial advisor presents him with three options:
1. Government Bonds — Offering a guaranteed annual return of 6% with minimal risk.

2. Blue-Chip Equity Stocks — Expected to provide an average return of 12% annually but with higher
volatility (standard deviation of 8%).

3. Diversified Mutual Fund — Projected to generate around 10% returns with moderate volatility

(standard deviation of 5%), having a beta close to 1.

Arjun is aware that higher returns usually come with higher risks, but he is uncertain about how to balance
his portfolio. His advisor introduces him to risk—return measures like the Sharpe Ratio, Treynor Ratio, and
Jensen’s Alpha, explaining that these tools can help evaluate whether the returns from an investment are

sufficient given the level of risk taken.

After analyzing the data, Arjun realizes that while equities offer higher expected returns, they also expose
him to market fluctuations. Bonds, on the other hand, ensure stability but may not help him achieve his
long-term wealth goals. The mutual fund appears to strike a balance, but he must still decide based on his

risk appetite and financial objectives.
Critical Thinking Questions

1. Ifyouwere in Arjun’s position, how would you use risk—return measures (like Sharpe, Treynor, and

Jensen’s Alpha) to evaluate the three investment options?

2. Do you think Arjun should prioritize safety (bonds) or growth (equities/mutual funds) given his
long-term goals? Why?

3. How does diversification help in reducing unsystematic risk in Arjun’s case?

4. What role does Arjun’s personal risk tolerance play in making the final investment decision?
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7.1 Sharpe Ratio
7.1.1 Definition and Formula of Sharpe Ratio

Definition:
The Sharpe Ratio is a widely used measure in finance that evaluates the risk-adjusted performance of an
investment or portfolio. It indicates how much excess return an investor earns per unit of total risk taken.

This makes it easier to compare different investments, even if they have different levels of volatility.

Simply put, the Sharpe Ratio answers the question:

“Is the additional return from a risky investment worth the risk compared to a risk-free alternative?”
o Ahigher Sharpe Ratio indicates better risk-adjusted performance.
o Alower Sharpe Ratio may suggest insufficient compensation for risk, or excessive volatility.
Why It Matters:

o Aportfolio earning 15% may look attractive compared to one earning 10%, but if the 15% portfolio

is much more volatile, the higher return may not justify the risk.

o The Sharpe Ratio corrects for this by adjusting returns for the standard deviation (volatility) of

returns.

» This makes it especially useful in portfolio comparison, mutual fund evaluation, and investment

screening.

Formula:

Sharpe Ratio (S) = (R, — R#) ~ o,
Where:

e R, =Average return of the portfolio

o R# =Risk-free rate of return

e 0o, = Standard deviation of the portfolio's returns
Explanation of Terms:

e R, — R#: The excess return (also called the risk premium), representing how much return the

portfolio provides over a risk-free asset (e.g., government treasury bills).
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e op,: A measure of total risk or volatility in portfolio returns. A higher o, means returns are more

spread out and less predictable.

e The Sharpe Ratio measures how much additional return an investor receives for every one unit of

risk undertaken.
Numerical Examples:

1. Suppose a portfolio has an average annual return of 12% (R, = 0.12), the risk-free rate is 2% (R#
=0.02), and the standard deviation of portfolio returns is 10% (o, = 0.10).

Sharpe Ratio = (0.12 —0.02) = 0.10=0.10+ 0.10 = 1.0

— This means the portfolio provides 1 unit of excess return for every 1 unit of risk.

2. Another portfolio has an average annual return of 15% (R, = 0.15), a risk-free rate of 2% (R# =
0.02), but volatility is higher at 20% (o, = 0.20).

Sharpe Ratio = (0.15 — 0.02) = 0.20=0.13 = 0.20 = 0.65
— Even though the return is higher (15% vs 12%), the risk-adjusted performance is worse than

the first portfolio because volatility is much higher.

3. A very stable bond portfolio earns 7% annually (R, = 0.07), with the same risk-free rate of 2%
(R#=0.02), and a standard deviation of only 4% (o, = 0.04).

Sharpe Ratio = (0.07 — 0.02) + 0.04 = 0.05 + 0.04 = 1.25
— Even though absolute returns are lower than stocks, this portfolio has the best risk-adjusted

performance.

7.1.2 Interpretation of Sharpe Ratio

The value of the Sharpe Ratio is interpreted to understand whether an investment is favorable when risk is

considered.
1. Positive Sharpe Ratio:
o When portfolio return (Rp) is greater than the risk-free rate (Rf).
o Indicates that the investor is being compensated for taking additional risk.

2. Negative Sharpe Ratio:
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o Occurs when Rp <Rf.

o Implies that risk-free securities outperform the portfolio. In this case, the investment is not

worth pursuing.
3. Comparative Values:
o Sharpe Ratio < 1: Portfolio offers low reward for the risk undertaken.
o 1< Sharpe Ratio < 2: Portfolio is reasonably good and compensates investors fairly.
o 2 < Sharpe Ratio < 3: Portfolio is considered very good on a risk-adjusted basis.
o Sharpe Ratio > 3: Portfolio performance is excellent, though such cases are rare in practice.
4. Investor’s Use:

o Investors can use the Sharpe Ratio to identify whether a high-return investment is actually

attractive once risk is considered.

o Forinstance, a portfolio with 12% returns and a Sharpe Ratio of 1.8 might be more attractive
than a portfolio with 15% returns but a Sharpe Ratio of 0.9, because the second portfolio is

not delivering enough extra return for the additional risk.

7.1.3 Application in Portfolio Comparison

The Sharpe Ratio finds wide application in real-world investment decisions. It is particularly useful when

comparing portfolios, evaluating fund managers, and constructing optimal investment strategies.
1. Portfolio-to-Portfolio Comparison:

o Investors often need to choose between multiple investment options. The Sharpe Ratio

allows comparison on equal grounds, regardless of absolute return differences.

o Example: A corporate bond portfolio with 8% return and Sharpe Ratio of 1.2 may be superior
to an equity portfolio with 14% return but Sharpe Ratio of 0.7.

2. Performance Evaluation of Fund Managers:

o Fund managers are often judged not only by returns but also by the efficiency with which

they generate returns.




ATLAS

SKILLTECH
UNIVERSITY

A higher Sharpe Ratio reflects that the manager has delivered more consistent and higher

risk-adjusted returns.

Investors prefer managers with high Sharpe Ratios since it demonstrates skill in balancing

risk with reward.

3. Optimal Portfolio Construction:

In modern portfolio theory, investors try to maximize the Sharpe Ratio to select an efficient

portfolio.

By adjusting the mix of assets (equity, bonds, mutual funds, etc.), investors can attempt to

create a portfolio that delivers the best possible return for each unit of risk.

4. Cross-Asset and Strategy Comparison:

The Sharpe Ratio is not limited to equity portfolios. It can be applied to bonds, commodities,

hedge funds, mutual funds, or even algorithmic trading strategies.

It provides a common ground for comparing diverse investment opportunities, making it a

universal tool for decision-making.

5. Risk-Based Decision Support:

(¢]

Investors who are risk-averse find the Sharpe Ratio particularly helpful, as it enables them
to avoid investments where higher returns are merely the outcome of high volatility rather

than efficient risk-taking.

7.2 Treynor Ratio

7.2.1 Definition and Formula of Treynor Ratio

Definition:

The Treynor Ratio is a performance measure that evaluates how much excess return a portfolio delivers

per unit of systematic risk. Unlike the Sharpe Ratio, which considers total volatility (o), the Treynor Ratio

focuses only on market-related (systematic) risk, represented by beta (B).

It is especially relevant for well-diversified portfolios, where unsystematic risk is assumed to be negligible.
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The core idea is to determine whether the portfolio is providing adequate compensation for the amount

of market risk taken.

Formula:
Treynor Ratio (T) = (R, — Rf) ~ B,
Where:
o R, =Average return of the portfolio
e R# =Risk-free rate of return

e P, = Beta of the portfolio (systematic risk)

Key Points on Formula:
o Excess Return (R, — R#): This is the return generated over and above the risk-free rate.

o Beta (B,): Measures how sensitive the portfolio is to market movements.
* B=1— Moves with the market
* B <1 — Less volatile than the market

* B> 1 — More volatile than the market

The Treynor Ratio tells us how much excess return is earned for each unit of systematic risk.

Numerical Examples

Example 1: Basic Treynor Ratio Calculation
e Portfolio Return (R,) = 14%
e Risk-Free Rate (R#) = 6%
e Portfolio Beta (B,) = 1.2

Treynor Ratio = (14 —6) ~1.2=8 + 1.2 = 6.67




ATLAS

SKILLTECH
UNIVERSITY

Interpretation:
The portfolio earned 6.67% excess return per unit of market risk. This is a reasonably strong risk-

adjusted performance.

Example 2: Comparing Two Portfolios

Metric Portfolio A |Portfolio B
Return (R;) 12% 16%
Risk-Free Rate (R#)|5% 5%

Beta () 1.0 1.8

Treynor A=(12-5)+1.0=7.00
Treynor B=(16—-5)+1.8=11+1.8=6.11

Interpretation:
Despite having a higher return, Portfolio B is exposed to much higher systematic risk. Portfolio A has a

better Treynor Ratio, and is more efficient on a risk-adjusted basis.

Example 3: Mutual Fund Evaluation
e Mutual Fund Return (R;) = 10.5%
o Risk-Free Rate (Rf) =4%
e Beta(B,)=0.9
Treynor Ratio = (10.5-4)+0.9=6.5+0.9=7.22

Interpretation:
This mutual fund delivers 7.22% excess return per unit of market risk, which is considered strong if

other funds of similar type have lower Treynor Ratios.

Example 4: Portfolio with Market-Level Risk
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e R,=11%
e RF=3%
e B,=10
Treynor Ratio=(11-3)+1.0=8.0

Interpretation:
This portfolio has the same beta as the market, but is earning 8% more than the risk-free rate, which is

considered very efficient in terms of market-related risk.

Example 5: Low Beta, Low Return Case

. R,=7%
° R/ﬁ' = 5%
e Bp=05

Treynor Ratio=(7—-5)+0.5=2+0.5=4.0

Interpretation:
Although the return is not very high, the low beta (0.5) leads to a respectable risk-adjusted return. A

Treynor Ratio of 4.0 indicates moderate efficiency.

7.2.2 Difference Between Treynor and Sharpe Ratios

Both the Treynor Ratio and Sharpe Ratio are widely used to measure performance, but they serve different

purposes depending on the context of risk and portfolio structure.
1. Risk Type Considered:

o Sharpe Ratio: Uses standard deviation (op), capturing total risk, which includes both

systematic (market-related) and unsystematic (firm-specific) risks.

o Treynor Ratio: Uses beta (Bp), capturing only systematic risk that cannot be diversified

away.

2. Portfolio Relevance:
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o Sharpe Ratio is suitable for all portfolios, especially those that may not be fully diversified,
because it considers total risk.

o Treynor Ratio is best for well-diversified portfolios, where unsystematic risk is negligible,

leaving only systematic risk as the key concern.
3. Investor Question Answered:
o Sharpe Ratio: “How much excess return am I earning for each unit of overall risk taken?”
o Treynor Ratio: “How much excess return am I earning for each unit of market-related risk?
4. Numerical Implication:

o A portfolio with high total volatility but low market sensitivity may show a low Sharpe

Ratio but a high Treynor Ratio.

o Conversely, a portfolio highly exposed to market swings (high beta) may produce a lower

Treynor Ratio, even if its Sharpe Ratio seems acceptable.
5. Interpretation Range:
o For both ratios, a higher value suggests better risk-adjusted performance.

o However, Treynor Ratios cannot be interpreted in isolation for non-diversified portfolios,

since unsystematic risk is ignored.

7.2.3 Application in Risk-Adjusted Performance
The Treynor Ratio has several practical applications for investors, analysts, and fund managers.
1. Comparing Diversified Portfolios:

o When investors hold diversified portfolios, unsystematic risk is nearly eliminated. The
Treynor Ratio becomes a powerful tool to compare such portfolios based solely on

systematic risk.

o For example, two equity mutual funds with similar returns but different betas may look
equally good in absolute terms, but the Treynor Ratio will highlight which fund delivers

more return per unit of market risk.

2. Evaluating Fund Managers:
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o Treynor Ratio is often used to evaluate fund managers. A manager with a high Treynor Ratio
demonstrates the ability to deliver superior returns without taking on excessive exposure to

market movements.

o This avoids the misconception that higher returns are always due to skill, when they might

simply reflect higher risk-taking.
3. Portfolio Benchmarking:

o Portfolios can be compared against benchmarks such as a market index. A portfolio with a
higher Treynor Ratio than the market index indicates better performance relative to

systematic risk.
4. Asset Allocation Decisions:

o Treynor Ratios can help in deciding between asset classes. For instance, if corporate bonds
and equities deliver the same return, but equities carry higher beta, the Treynor Ratio may

favor bonds if they provide better returns per unit of systematic risk.
5. Risk-Return Trade-offs in Volatile Markets:

o During times of market turbulence, systematic risk becomes highly significant. The Treynor
Ratio helps investors assess whether their returns are worth the exposure to such

unpredictable movements.
6. Strategic Portfolio Construction:

o Investors seeking to optimize their portfolios can use the Treynor Ratio to filter out assets
or funds that do not adequately compensate for market risk. This ensures that portfolio

construction aligns with efficient risk-adjusted performance principles.
Did You Know?

“The Treynor Ratio is especially powerful for comparing well-diversified portfolios, as it focuses
only on market-related (systematic) risk. Unlike the Sharpe Ratio, it ignores firm-specific risk. This
makes it a favored tool among professional fund managers when benchmarking portfolios against

market indices for true risk-adjusted performance.”
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7.3 Jensen’s Alpha

7.3.1 Definition and Formula of Jensen’s Alpha
Definition:

Jensen’s Alpha (o) measures the excess return generated by a portfolio above the return predicted by the
Capital Asset Pricing Model (CAPM). It indicates how much of a portfolio’s performance can be

attributed to the fund manager’s active investment decisions rather than exposure to market risk.
Jensen’s Alpha answers the question:
"Did the portfolio outperform or underperform relative to its risk-adjusted benchmark?"

e A positive alpha indicates superior performance (value addition).

e A negative alpha suggests underperformance (value destruction).

Formula:
op =Ry, — [ Rf + Bp X (Rm — Rf) |
Where:
e @, =Jensen’s Alpha of the portfolio
e R, =Actual return of the portfolio
o Rjf = Risk-free rate of return
e B, = Beta of the portfolio (systematic risk)

e R, =Return of the market portfolio

Explanation of Formula Terms:

e Rf + Bp X (Rm — Rf): This is the expected return under CAPM, given the market return and
portfolio’s beta.

e R;: The actual return earned by the portfolio.
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e «ap: The difference between actual and expected return. It shows excess performance due to

managerial skill (or lack thereof).

Numerical Examples
Example 1: Basic Jensen’s Alpha Calculation
e Portfolio return (R,) = 14%

Risk-free rate (R#) = 5%

Market return (Rim) = 11%

Portfolio beta (B,) = 1.1
Step 1: Calculate Expected Return using CAPM

Expected Return = R# + B, X (Rm — R#)
=5+1.1x(11-5)
=5+1.1x6=5+6.6=11.6%

Step 2: Jensen’s Alpha
o, = R, — Expected Return = 14 — 11.6 = 2.4%

Interpretation:

The portfolio outperformed its CAPM benchmark by 2.4%, indicating strong active management.

Example 2: Underperforming Portfolio

. R,=9%
e R§=4%
e Rn=10%
. B=12

Expected Return=4+1.2x (10-4)=4+7.2=11.2%
0p,=9-11.2=-2.2%
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Interpretation:
The portfolio underperformed by 2.2%, suggesting poor active management relative to the market risk

taken.

Example 3: Portfolio with Market-Level Risk

e R,=12%
e RfF=5%
e Ru=12%
e B,=10

Expected Return=5+1.0x (12-5)=5+7=12%
0, =12-12=0%

Interpretation:

The portfolio delivered exactly the return predicted by CAPM. There was no value added or lost.

Example 4: Low-Beta Portfolio with High Return

e R,=11%
. RF=3%
e Rn=9%
. B,=07

Expected Return=3+0.7x (9-3)=3+4.2=7.2%
a,=11-7.2=3.8%

Interpretation:
The portfolio achieved significant outperformance relative to its market risk — a Jensen’s Alpha of

3.8% reflects excellent active management.
Example 5: Mutual Fund Analysis
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e R,=13.5%
e RF=6%
e Rn=15%
. B=13

Expected Return=6+13x(15-6)=6+11.7=17.7%
o,=13.5-17.7=-4.2%

Interpretation:
The fund underperformed significantly compared to the market-adjusted return. A negative alpha of

—4.2% indicates inefficient management, despite a relatively high beta.

7.3.2 Interpretation of Positive and Negative Alpha

Jensen’s Alpha can be positive, negative, or zero. Each carries a distinct meaning in evaluating portfolio

performance.
1. Positive Alpha (ap > 0):
o Portfolio outperforms its CAPM-predicted return.

o Indicates that the manager has generated value through superior stock selection, market

timing, or other strategic decisions.
o Example: CAPM predicts 10% return, but portfolio delivers 13%. Alpha = +3%.
o Interpretation: The portfolio earned 3% more than justified by its risk exposure.
2. Negative Alpha (ap < 0):
o Portfolio underperforms compared to CAPM expectations.

o Suggests poor managerial decisions, ineffective diversification, or exposure to risks that

were not rewarded.
o Example: CAPM predicts 12%, but portfolio delivers 9%. Alpha = —3%.
o Interpretation: The manager failed to deliver returns commensurate with the portfolio’s risk.

3. Zero Alpha (ap = 0):
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o Portfolio performs exactly in line with CAPM predictions.
o Indicates no additional value creation or destruction.

o This is typical of passive index funds, which aim to replicate market returns rather than

outperform them.

7.3.3 Portfolio Evaluation Using Jensen’s Alpha

How to use Jensen's Alpha for portfolio evaluation?
Managerial Skill
62 Assessment

®. Risk-Adjusted
-~ Benchmarking

qc-) . Performance
< Attribution

Fig.7.1. Portfolio Evaluation Using Jensen’s Alpha

Jensen’s Alpha is extensively used in finance for evaluating and comparing portfolios, managers, and

investment strategies.
1. Managerial Skill Assessment:

o Positive alpha demonstrates superior skill in generating returns beyond market expectations.
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o A consistently negative alpha indicates inefficiency or poor decision-making.

o Example: If two managers have the same raw return, the one with higher alpha has delivered

better risk-adjusted performance.
2. Comparison Across Funds:
o Investors often compare actively managed funds against benchmarks.

o If a fund consistently produces positive alpha, it suggests the fund is outperforming the

benchmark after adjusting for risk.
o Conversely, negative alpha may lead investors to switch to passive funds.

3. Risk-Adjusted Benchmarking:

o Alpha provides a better comparison than absolute returns, since it accounts for the amount

of market risk taken.

o For example, two funds earning 12% might look equal, but if one fund has higher beta, its

expected return is higher. Only alpha reveals the true performance gap.
4. Decision-Making Tool:
o Investors use alpha to decide whether to continue investing in a portfolio or manager.

o Persistent positive alpha suggests that staying invested could be beneficial, while persistent

negative alpha indicates potential withdrawal or reallocation.
5. Performance Attribution:

o Alpha helps distinguish between returns due to market exposure and those due to genuine

managerial skill.

o This separation is critical in assessing whether a fund’s performance is replicable or merely

the result of general market conditions.
6. Application in Active vs. Passive Strategies:
o Active funds are judged based on whether they deliver alpha.

o Passive funds, which simply track indices, are expected to have alpha near zero.
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o Thus, alpha helps investors justify whether paying higher fees for active management is

worthwhile.

Knowledge Check 1

Choose the correct option:

1. Jensen’s Alpha measures a portfolio’s performance relative to which model?
a) Arbitrage Pricing Theory
b) Modern Portfolio Theory
c) Capital Asset Pricing Model
d) Efficient Market Hypothesis
2. Apositive Jensen’s Alpha indicates:
a) Portfolio underperformed the market
b) Portfolio matched expected return
¢) Portfolio outperformed expected return
d) Portfolio had zero risk
3. Which risk measure is used in calculating Jensen’s Alpha?
a) Standard deviation
b) Beta
¢) Variance
d) Sharpe Ratio
4. If a portfolio has a = 0, it means:
a) It beat the benchmark
b) It lagged behind
¢) It matched CAPM expectation

d) It carried no risk

7.4 Beta

7.4.1 Concept of Beta in CAPM

Definition:

In CAPM, Beta (B) represents the relationship between the return of a security (or portfolio) and the return
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of the market as a whole. It is a numerical measure of how much a security’s return tends to move relative

to market changes.

o IfB =1 — The security moves in line with the market.

If B > 1 — The security is more volatile than the market. For example, B = 1.5 means the security

is expected to move 1.5% for every 1% change in the market.

o IfB <1 — The security is less volatile than the market. For example, B = 0.7 means the security

moves only 0.7% when the market moves 1%.
e If B =0 — No relation to market movements (risk-free assets, such as treasury bills).

o If B <0 — Security moves inversely to the market (e.g., gold often has negative beta during stock

market downturns).
CAPM Formula with Beta:
Expected Return (Rp) = Rf + Bp (Rm — Rf)
Where:
o Rp = Expected return of the portfolio/security
o Rf=Risk-free return
e Bp = Portfolio/security beta
e (Rm — Rf) = Market risk premium

Beta thus determines how much extra return an investor should expect for the level of market risk

undertaken.

7.4.2 Calculating Beta
Definition:

Beta (P) is a measure of a security’s systematic risk, or its sensitivity to overall market movements. It

shows how much the security’s return is expected to change for a 1% change in the market return.
Formula (Covariance—Variance Approach):

B = Cov(Rs, Rm) + Var(Ru)
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Where:
e Cov(R,, Ry) = Covariance between the security's return and the market's return
e Var(R,) = Variance of market returns
Explanation:
e Covariance shows the direction and degree to which the security’s returns move with the market.
e Variance of the market return captures the volatility of the market.

o Dividing the two gives the beta coefficient, which tells us how sensitive the security is to the

market.

Alternative: Regression Slope Method

Beta is also calculated as the slope of the regression line when plotting the security's returns (Y-axis)

against the market's returns (X-axis).

This is the reason beta is often referred to as the market sensitivity coefficient.

Numerical Examples

Example 1: Direct Covariance—Variance Method
e Cov(Ry, Ryn)=10.012
e Var(Ryn)=0.010

p=10.012 +0.010 =1.20

Interpretation:
The security has a beta of 1.20, meaning it is 20% more volatile than the market. If the market moves by

1%, the security is expected to move by 1.2%.

Example 2: Covariance Less Than Market Variance

e Cov(Rs, Rn) =0.006
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e Var(R,)=0.012
B =0.006+ 0.012 = 0.50

Interpretation:
The security has a low beta (0.50), indicating it is less sensitive to market changes. For every 1% market

movement, the security moves only 0.5%.

Example 3: Covariance Equal to Variance
e Cov(Rs, Rn)=10.009
e Var(Rn)=0.009

B=0.009 +~0.009 =1.00

Interpretation:

The security’s returns move exactly in line with the market. This is called market-neutral beta.

Example 4: Regression (Slope) Interpretation

Suppose we run a regression of stock returns on market returns and obtain the following:
o Regression equation: Ry=2% + 1.1 x Ry,

Here, the slope = 1.1, which is the beta of the security.

Interpretation:
This stock has 10% more market sensitivity than the market. It is slightly aggressive in terms of risk

exXposure.

Example 5: Negative Beta
o Cov(Rs, Rn) =—0.004
e Var(R,)=0.008

B =-0.004 - 0.008 =—0.50
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Interpretation:
A negative beta means the asset moves inversely to the market. Such securities may be used for hedging

or diversification (e.g., gold or defensive funds)

Did You Know?

“Beta is calculated using covariance and variance, meaning it is not just a financial concept but a
statistical measure. It essentially tells us how a stock co-moves with the market. Interestingly, beta

can also be found as the slope of a regression line between stock and market returns.”

7.4.3 Role of Beta in Measuring Systematic Risk

Beta plays a central role in identifying and quantifying systematic risk — the risk inherent to the entire

market that cannot be diversified away.
1. Indicator of Market Risk Exposure:
o Beta shows how exposed a portfolio is to market movements.

o Ahigh-beta stock (e.g., tech stock) carries high systematic risk, while a low-beta stock (e.g.,

utility company) carries lower risk.
2. Basis for Expected Returns in CAPM:

o CAPM uses beta to calculate the risk premium an investor should expect for market

exposure.
o Higher beta implies higher required return to compensate for greater systematic risk.

3. Portfolio Diversification:
o Combining high-beta and low-beta securities can help balance overall portfolio risk.

o For instance, adding a low-beta stock to a high-beta portfolio can reduce volatility without

sacrificing too much return.

4. Risk Classification:
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o Beta is often used to classify securities:
= Aggressive stocks: > 1 (high volatility, higher risk, higher potential return).
= Defensive stocks: <1 (stable, less sensitive to market swings).
* Neutral stocks: B = 1 (move in line with market).
5. Investment Decision-Making:
o Conservative investors prefer low-beta securities for stability.

o Risk-seeking investors may prefer high-beta securities for higher growth potential.

“Activity: Identifying Beta in Real Stocks”

Select three listed companies from different sectors (e.g., technology, banking, utilities). Research
their beta values from reliable financial sources. Compare how each company’s stock reacts to
market movements. Classify them as aggressive (B> 1), defensive (B < 1), or neutral (B = 1). Discuss

investment suitability.

7.5 Summary

+ Risk—return measures help investors evaluate portfolio performance beyond absolute returns by

considering risk exposure.
% Sharpe Ratio measures excess return per unit of total risk, using standard deviation as the risk indicator.
¢ A higher Sharpe Ratio implies better risk-adjusted returns.
< Treynor Ratio measures excess return per unit of systematic risk, using beta as the denominator.
¢ Treynor Ratio is more relevant for well-diversified portfolios where unsystematic risk is negligible.
¢ Jensen’s Alpha evaluates the difference between actual returns and those predicted by CAPM.

¢ Positive alpha indicates superior performance, while negative alpha reflects underperformance.

¢ Beta () represents a security’s sensitivity to market movements and quantifies systematic risk.
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B> 1 signals high volatility (aggressive stock), while B < 1 signals stability (defensive stock).
Beta is calculated using covariance of stock and market returns divided by market variance.

Together, Sharpe, Treynor, and Jensen’s Alpha offer complementary perspectives on portfolio

performance.

These measures guide investors in comparing investments, assessing fund managers, and making risk-

adjusted decisions.

7.6 Key Terms

1. Sharpe Ratio — A measure of excess return earned per unit of total risk, using standard deviation.

2. Treynor Ratio — A measure of excess return per unit of systematic risk, using beta.

3. Jensen’s Alpha — The difference between actual portfolio return and expected return under CAPM.

4. Beta (B) — A coefficient showing a security’s sensitivity to overall market movements.

5. Systematic Risk — Market-wide risk that cannot be diversified away.

6. Unsystematic Risk — Firm-specific risk that can be reduced through diversification.

7. Risk-Free Rate (Rf) — Return on a theoretically riskless investment, such as treasury bills.

8. Market Risk Premium — The extra return investors demand for taking market risk, calculated as (Rm
—Rf).

9. Standard Deviation (6) — A statistical measure representing total volatility or dispersion of returns.

7.7 Descriptive Questions

1.

Explain the concept of Sharpe Ratio. How is it calculated, and what does it indicate about portfolio

performance?

Differentiate between the Sharpe Ratio and Treynor Ratio. Under what circumstances is each more

suitable?
Define Jensen’s Alpha. How does it help in evaluating portfolio managers’ performance?
Discuss the significance of a positive, negative, and zero Jensen’s Alpha with suitable examples.

What is Beta? Explain how Beta is calculated and its role in CAPM.
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6. Describe the difference between systematic and unsystematic risk. How does diversification affect

each?

7. Illustrate with examples how risk—return measures assist investors in comparing different investment

options.

8. Discuss how Sharpe Ratio, Treynor Ratio, Jensen’s Alpha, and Beta together provide a holistic view of

portfolio performance.
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Answers to Knowledge Check

Knowledge Check 1

1. c) Capital Asset Pricing Model
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2. c¢) Portfolio outperformed expected return
3. b)Beta
4. c¢) It matched CAPM expectation
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7.9 Case Study

Evaluating Risk—Return Trade-offs in Portfolio Choices

Introduction

Investment decisions always involve balancing risk with return. An investor cannot simply chase
high returns without considering the risks that accompany them. Risk—return measures such as the
Sharpe Ratio, Treynor Ratio, Jensen’s Alpha, and Beta provide systematic ways of evaluating
whether an investment or portfolio is delivering adequate returns for the risks taken. This case

study focuses on how these measures can guide portfolio decisions in real-life scenarios.

Background

Mr. Ramesh Verma, a 40-year-old entrepreneur, has accumulated savings of R20 lakhs. He wants
to invest this amount to achieve long-term growth while ensuring that risks are managed

appropriately. His financial advisor presents him with three investment options:

1. Portfolio A (Government Bonds): Low-risk investment with expected return of 6% and

almost negligible volatility.

2. Portfolio B (Equity Mutual Fund): Expected return of 12%, with moderate volatility and

beta close to 1.1.

3. Portfolio C (Aggressive Equity Portfolio): Expected return of 18%, but with high
volatility and beta of 1.8.

The advisor explains that while higher returns look attractive, risk-adjusted performance must be
analyzed to make the right choice. This involves using the Sharpe Ratio (reward per unit of total
risk), Treynor Ratio (reward per unit of market risk), Jensen’s Alpha (performance relative to

CAPM), and Beta (sensitivity to market movements).

Problem Statement 1: Understanding Total Risk vs. Market Risk

Ramesh is confused about whether to rely on the Sharpe Ratio or the Treynor Ratio. Since

Portfolio A has very low volatility but modest returns, while Portfolio C shows high returns with
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significant fluctuations, comparing them requires the right risk measure.
Solution: For a diversified portfolio, the Treynor Ratio is more relevant because it considers
systematic risk. For less diversified investments, the Sharpe Ratio gives a clearer picture of overall

performance.

Problem Statement 2: Evaluating Fund Manager’s Skill

Ramesh is curious to know whether Portfolio B’s performance is due to market movements or the
manager’s ability.

Solution: By calculating Jensen’s Alpha, he can determine if the portfolio has consistently
outperformed the expected CAPM return. A positive alpha would mean the manager is adding

value beyond market exposure.

Problem Statement 3: Measuring Market Sensitivity

Ramesh is risk-averse and wants to know how sensitive each portfolio is to market swings.
Solution: Beta becomes the guiding measure. Portfolio A, with near-zero beta, is least sensitive to
market changes, while Portfolio C, with beta of 1.8, would fluctuate almost twice as much as the

market.

Conclusion

Through the application of risk—return measures, Ramesh realizes that Portfolio B offers a
balanced trade-off between risk and return. Portfolio A is safe but may not help in achieving long-
term goals, while Portfolio C is attractive but risky. By analyzing Sharpe Ratio, Treynor Ratio,

Jensen’s Alpha, and Beta, Ramesh is able to make a more informed decision, aligning his

investments with his financial objectives and risk tolerance.
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Unit 8: Portfolio Theories (Part I)

Learning Objectives

1. Understand the fundamental concepts of portfolio theory and its role in investment decision-making.
2. Explain the relationship between risk and return in the context of portfolio investments.
3. Identify the assumptions and limitations underlying traditional portfolio theories.
4. Analyze how diversification reduces risk and improves portfolio performance.
5. Describe the concept of covariance and correlation in relation to portfolio construction.
6. Apply the principles of portfolio selection using Markowitz’s mean-variance framework.
7. Evaluate the benefits of efficient frontier in optimizing investment portfolios.
8. Examine the trade-offs between risk, return, and diversification in portfolio management.
9. Interpret the practical implications of portfolio theory for individual and institutional investors.
Content
8.0 Introductory Caselet
8.1 Introduction to CAPM
8.2  Assumptions of CAPM
8.3 Derivation of CAPM
8.4 Security Market Line (SML)
8.5 Summary
8.6  Key Terms
8.7  Descriptive Questions
8.8  References
8.9  Case Study
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8.0 Introductory Caselet

“Balancing Risk and Return — The Case of Riya’s Portfolio”

Riya, a 32-year-old marketing professional, has recently received a promotion and a significant salary
increase. With her additional savings, she wants to invest in the stock market. She is aware that putting all

her money into a single stock could be risky, so she decides to explore portfolio diversification.
Riya studies different investment options:

e Government Bonds with low risk and low returns.

o Blue-chip Stocks with moderate risk and consistent returns.

o Technology Startups with high risk but potentially very high returns.

She learns about the concept of the efficient frontier and realizes that combining different assets could
help her achieve better risk-return trade-offs. However, she is unsure how much weight to allocate to each

category. While she wants to maximize returns, she also fears losing her hard-earned savings.

Her dilemma is whether she should create a conservative portfolio focusing on safety, or an aggressive one

that could generate higher returns but with higher volatility.

Critical Thinking Questions

1. If you were Riya’s financial advisor, how would you help her balance risk and return while

constructing her portfolio?
2. How can diversification across different asset classes reduce her overall portfolio risk?

3. Which factors (age, income, financial goals, risk tolerance) should be considered before making a

final investment decision?
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8.1 Introduction to CAPM
8.1.1 Concept of CAPM (Capital Asset Pricing Model)
What is CAPM?

The Capital Asset Pricing Model (CAPM) is a foundational concept in modern finance that establishes a
formal relationship between risk and expected return for assets, particularly stocks. It is used to determine

the expected return on an investment, given its systematic risk (market-related risk).

CAPM is built upon Modern Portfolio Theory (MPT) developed by Harry Markowitz, which emphasized
diversification as a method to reduce risk. While MPT focused on portfolio construction, CAPM extends

the theory by answering a crucial question:

“Given an asset’s risk, what return should investors expect?”
CAPM assumes that investors require compensation for two things:
1. Time value of money (measured by the risk-free rate)

2. Risk taken (measured by beta, or systematic risk)

CAPM Formula:
E(Ri) = Rf + Bi x [E(Rn) — Rf]

Where:

E(R;) = Expected return on asset i

e R#f = Risk-free rate of return

e Pi=Beta of the asset (measure of market risk)

e E(Rn) = Expected return of the market portfolio

e [E(Rm) — Rf] = Market Risk Premium (additional return required for investing in risky assets

instead of risk-free assets)
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Explanation of Components:
1. Risk-Free Rate (Rf):

e Represents the return on a completely riskless investment, such as government treasury bills or

sovereign bonds.

e Reflects the time value of money—investors expect to earn at least this much for deferring

consumption.
2. Beta (Pi):
e Measures the sensitivity of the asset’s return to movements in the overall market.
e Itisasystematic risk measure, meaning it captures only the risk that cannot be diversified away.
Interpretations:
o P=1— Asset moves in line with the market
o P>1— Assetis more volatile than the market (aggressive)
o P <1 — Assetis less volatile than the market (defensive)
o P =0 — Assetis uncorrelated with market movements (e.g., treasury bills)
3. Expected Market Return (E(Rn)):

o The average return expected from a well-diversified market portfolio consisting of all investable

risky assets (e.g., stock indices like Nifty or S&P 500).
4. Market Risk Premium (E(R.) — R#):
o The excess return investors expect from the market over the risk-free rate.

e Represents compensation for bearing systematic risk.

Interpretation and Implications of CAPM:

o The CAPM line (also called the Security Market Line, SML) graphs the relationship between beta

and expected return. All correctly priced assets should lie on the SML.

o Higher beta — Higher expected return required by investors. This reflects the risk—return tradeoff.
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o CAPM assumes that investors have already diversified away all unsystematic (company-specific)

risk. Therefore, only systematic (market) risk is relevant in pricing assets.

e Overvalued assets lie below the SML (offering less return for their risk), and undervalued assets lie

above the SML (offering more return for their risk).
Why CAPM is Important in Finance:
e Used in portfolio management to assess whether a security is fairly priced.
e Helps determine the cost of equity in capital budgeting and valuation.

o Forms the theoretical basis for risk-adjusted performance metrics like Jensen’s Alpha and Treynor

Ratio.

Did You Know?

“The Capital Asset Pricing Model (CAPM), introduced in the 1960s, revolutionized finance by linking
risk and return through a single equation. Its creator, William Sharpe, received the Nobel Prize in 1990.

CAPM’s simple beta-based framework remains one of the most widely used tools in portfolio

management today.”
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8.1.2 Importance of CAPM in Portfolio Management

CAPM in Portfolio Management

CAPM helps determine the fair
price of assets.

CAPM provides a framework
for assessing risk versus
return.

CAPM aids in constructing
diversified portfolios.

E?© Diversification Guidance

CAPM is used to calculate the Estimating Cost of Equity

cost of equity.

CAPM serves as a benchmark

@ Performance Measurement RRCESCIIE sl
performance.

CAPM assists in making
informed capital allocation e 1E1 WY TR0

decisions.

Fig.8.1. Importance of CAPM in Portfolio Management

1. Valuation of Securities

The Capital Asset Pricing Model (CAPM) is a crucial tool for evaluating whether a security is appropriately
priced in relation to its risk. By providing an expected return based on the systematic risk of an asset, CAPM
allows investors to compare this theoretical return with the asset’s current or projected return in the market.

This comparison serves as a guide for investment decisions.
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o If'the actual return of a security exceeds the CAPM-derived expected return, the asset is considered
undervalued. This suggests that the security may provide a return higher than what is justified by

its risk, making it an attractive buy.

e Conversely, if the actual return is below the CAPM expected return, the asset is seen as overvalued,

indicating a potential mismatch between risk and return.

This valuation approach helps investors identify mispriced securities and make more informed trading
decisions. It ensures that capital is allocated toward assets that offer an appropriate return for the level of
risk undertaken. Moreover, this method supports the broader principle of market efficiency, where prices
reflect all available information. CAPM thus acts as a benchmark model, enabling both institutional and
individual investors to perform relative value assessments in equity markets and maintain disciplined

investment strategies.

2. Quantifying Risk-Return Trade-Off

A central contribution of the Capital Asset Pricing Model (CAPM) to portfolio management is its ability to
quantify the trade-off between risk and expected return. CAPM establishes a direct relationship between an
asset's expected return and its exposure to systematic risk, which is the portion of total risk that cannot be

diversified away and is measured by beta.

This relationship offers investors a framework for understanding how much return is required to
compensate for taking on additional risk. It answers a fundamental investment question: How much return

should an investor expect for bearing a given level of risk?
Key implications include:
o Investors can assess whether an asset’s risk-adjusted return aligns with market expectations.
o Assets with higher systematic risk must offer higher expected returns to be considered attractive.

o CAPM helps distinguish between risk that can be diversified (unsystematic) and the risk that must
be accepted by all market participants (systematic).

This quantification allows investors to compare multiple assets or portfolios on a consistent risk-return
basis. It also supports rational decision-making, as portfolios can be evaluated not just in terms of absolute
return, but in relation to the risks assumed. As a result, CAPM plays a critical role in determining the

efficiency of portfolio choices and in justifying investment strategies based on risk tolerance.
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3. Diversification Guidance

CAPM plays a key role in shaping investors’ understanding of diversification and portfolio construction. A
foundational assumption of the model is that unsystematic risk—also known as idiosyncratic or firm-
specific risk—can be eliminated through diversification. What remains is systematic risk, which is inherent

to the entire market and cannot be diversified away.
This has important implications for portfolio management:

o Focus on Systematic Risk: Investors should build portfolios that minimize unsystematic risk,

thereby leaving only systematic risk as the basis for expected return.

o Efficient Portfolios: Diversification leads to more efficient portfolios that offer maximum return

for a given level of risk.

By emphasizing the role of beta, CAPM encourages the construction of well-diversified portfolios where
individual asset volatility is less relevant than overall market exposure. This guidance informs the selection
and combination of assets to ensure that the portfolio's performance is not overly influenced by the
unpredictable performance of any single security. Ultimately, CAPM underscores the value of broad
diversification as a strategy for reducing risk without sacrificing return, aligning closely with modern

portfolio theory.

4. Estimating Cost of Equity

CAPM is widely used in corporate finance to estimate a firm's cost of equity, which represents the return
that shareholders expect for investing in the company. This estimation is a crucial component in evaluating

investment projects, determining firm valuation, and setting financial strategy.
Applications include:

o Capital Budgeting: When evaluating new investments, firms discount future cash flows using the

cost of capital. CAPM provides a standardized way to estimate the equity portion of that cost.

e WACC Calculations: CAPM feeds directly into the weighted average cost of capital (WACC),
which combines the cost of debt and equity. Accurate WACC estimates are essential for making

strategic decisions.

e Valuation Models: In discounted cash flow (DCF) models, the cost of equity derived from CAPM

helps assess intrinsic value.
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CAPM’s objectivity and simplicity make it a preferred tool among financial analysts and corporate finance
professionals. By linking the cost of equity to market data, such as the risk-free rate, equity market return,
and firm-specific beta, it offers a transparent and theoretically grounded approach. This facilitates more
consistent decision-making across projects and industries and enhances investor confidence in a firm's

financial planning.

5. Performance Measurement

CAPM provides a valuable benchmark for evaluating portfolio performance, particularly in active
investment management. By calculating the expected return based on the portfolio’s systematic risk,

managers can assess whether the actual return exceeds what is justified by the level of market risk taken.
The key concept here is:

e Alpha: The difference between the actual return and the CAPM expected return. A positive alpha

indicates superior performance, while a negative alpha suggests underperformance.
This approach supports:

o Manager Evaluation: Investors can assess whether fund managers are adding value beyond what

is achievable through passive market exposure.

o Risk-Adjusted Comparison: Portfolios with similar risk profiles can be compared fairly, ensuring

that excess returns are not merely the result of higher risk-taking.

CAPM-based performance metrics are particularly useful for identifying skill versus luck in investment
management. They provide a disciplined, quantitative basis for judging the effectiveness of investment
strategies over time. In institutional settings, CAPM is often integrated into broader performance attribution
frameworks, helping stakeholders assess whether the returns generated justify the fees paid to active

managers.

6. Decision-Making in Capital Allocation

CAPM also plays a vital role in guiding capital allocation decisions between risky and risk-free assets. By
offering insights into the optimal trade-off between return and risk, it helps investors and institutions

determine how to distribute capital across different asset classes.
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Important features include:

o Efficient Frontier Guidance: CAPM aids in identifying the mix of assets that lie on the efficient

frontier, offering the best possible returns for a given level of risk.

o Capital Market Line (CML): By incorporating the risk-free rate into analysis, CAPM helps

determine the optimal proportion of investment in risk-free versus risky assets.

This guidance is essential for constructing portfolios that reflect an investor’s risk tolerance and investment
objectives. Conservative investors may prefer a heavier allocation toward risk-free assets, while more
aggressive investors may lean toward riskier portfolios with higher expected returns. CAPM informs these

decisions by linking them to a coherent risk-return framework.

In practice, the model supports both strategic and tactical asset allocation. Institutional investors, such as
pension funds and endowments, often use CAPM to align their long-term investment strategies with
liability profiles and market conditions. The model’s assumptions provide a foundational structure, even as

more complex methods are developed for nuanced capital allocation strategies.

8.1.3 CAPM vs Other Return Models

Although the Capital Asset Pricing Model (CAPM) remains a foundational tool in finance for estimating
expected returns, it is not without limitations. Over time, other models have been introduced to overcome
some of CAPM’s simplifying assumptions and to improve the accuracy and explanatory power of return

predictions. The following comparisons highlight how CAPM differs from key alternative models.

1. CAPM vs Arbitrage Pricing Theory (APT)

CAPM is a single-factor model that estimates expected return based solely on the asset’s sensitivity to
overall market risk, represented by its beta. It assumes that this single source of systematic risk is sufficient
to explain differences in asset returns. While this makes CAPM relatively easy to use and interpret, it may

oversimplify the real-world complexities of financial markets.

APT, developed by Stephen Ross, is a multi-factor model that recognizes the influence of multiple
economic and financial variables on asset returns. These may include inflation rates, GDP growth, changes

in interest rates, exchange rate fluctuations, and commodity prices such as oil.
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Key Differences:
e CAPM requires only the market risk premium and beta for return estimation.

e APT allows for greater flexibility by including several macroeconomic factors, but it requires
identifying and quantifying the relevant factors for each application, which can be complex and

data-intensive.

Example:
Consider a company heavily influenced by oil prices, such as an airline. CAPM would only consider the
airline’s exposure to general market risk. In contrast, APT would incorporate oil price volatility as a specific

risk factor, potentially offering a more accurate return estimate for the stock.

2. CAPM vs Dividend Discount Model (DDM)

The Dividend Discount Model (DDM) is a valuation method that estimates a stock’s intrinsic value based
on the present value of its expected future dividends. It assumes that dividends grow at a constant rate and

that investors value the income stream from dividends directly.

CAPM, on the other hand, estimates expected return based on the stock’s systematic risk compared to the
overall market. It does not require dividend data and applies to any security, whether or not it pays

dividends.
Key Differences:
o« DDM is limited to companies that have a consistent and predictable dividend payout policy.

o CAPM is applicable to all types of securities, including growth stocks that reinvest earnings instead

of paying dividends.

Example:

For a mature utility company with a stable dividend history, DDM can be a reliable tool to assess its intrinsic
value. However, for a technology startup that reinvests profits into expansion and pays no dividends, DDM
is inapplicable. CAPM would still allow analysts to estimate the required return based on market-related

risk factors.
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3. CAPM vs Fama-French Three-Factor Model

The Fama-French Three-Factor Model was developed to improve upon the CAPM by adding two
additional risk factors to better explain the differences in stock returns. While CAPM relies solely on market

risk (beta), the Fama-French model includes:
o Size risk: Smaller firms tend to outperform larger firms over the long run.

e Value risk: Stocks with high book-to-market ratios (value stocks) tend to outperform those with

low ratios (growth stocks).
Key Differences:
o CAPM may underestimate risk for small-cap and value stocks.

e Fama-French provides a more nuanced framework by accounting for size and value effects in

addition to market risk.

Example:

Consider two companies: one is a large multinational corporation with a low book-to-market ratio, and the
other is a small-cap manufacturer with a high book-to-market ratio. CAPM may assign both a similar beta
if they respond similarly to market changes. However, Fama-French would adjust for the fact that small

and value stocks typically earn higher returns, capturing performance differences that CAPM might miss.

4. CAPM vs Multi-Factor Models

Multi-factor models extend the logic of APT and the Fama-French framework by incorporating a broader

set of variables that can influence asset returns. These may include:
e  Momentum: The tendency of stocks with recent high returns to continue performing well.
o Liquidity risk: Compensation required for holding assets that may be difficult to sell quickly.

e Industry or sector-specific risk: Certain industries may be more sensitive to regulatory or

technological changes.

CAPM, by contrast, retains its theoretical elegance through simplicity but is constrained by its assumptions,

such as market efficiency, homogenous expectations, and the single source of risk.

Key Differences:
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e« CAPM provides a theoretical foundation and is easy to apply but may miss key return drivers.

e Multi-factor models offer greater explanatory power by incorporating diverse risk dimensions,

though they are more complex to construct and interpret.

Example:
A hedge fund analyzing technology stocks may build a custom multi-factor model that includes factors such
as R&D spending, patent activity, and industry disruption metrics. CAPM would not consider these

variables, potentially underestimating risk or misestimating expected return.

8.2 Assumptions of CAPM

8.2.1 Investor Behavior Assumptions

Modern portfolio theory and models like the Capital Asset Pricing Model (CAPM) are based on several key
assumptions about how investors behave. These assumptions are foundational to the mathematical
simplicity and predictive strength of such models. However, they also represent an idealized view of
investor behavior, which may differ significantly from real-world decision-making. The following sections

elaborate on the core assumptions typically made about investors.

1. Rationality of Investors

The assumption of investor rationality is a central pillar of classical financial theory. It presumes that
investors make decisions logically, based on all available information, and in a way that maximizes their

expected utility.

o Rational decision-making implies that investors consistently choose the investment that best aligns

with their financial goals, given their risk preferences and constraints.

o Itis assumed that investors process information accurately, updating their beliefs and strategies

in response to new data in a manner consistent with Bayesian updating.

e Emotional influences and behavioral biases—such as overconfidence, anchoring, loss aversion,

mental accounting, or herding—are assumed to be absent.
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This simplification makes models mathematically tractable but ignores many psychological tendencies
observed in actual financial behavior. For example, during a market boom, real investors may become

overly optimistic, and chase returns irrationally, contrary to the rational investor assumption.

2. Risk Aversion

Financial models generally assume that investors are risk-averse, meaning they prefer certainty over
uncertainty and will only accept higher levels of risk if they are compensated with proportionally higher

expected returns.

e Given two investment opportunities with the same expected return, a rational risk-averse investor

will always choose the one with lower risk.

e If an investor is presented with a higher-risk investment, they will require a risk premium—an

additional return—to justify taking on that additional uncertainty.

This assumption underpins the shape of the efficient frontier in modern portfolio theory, where investors

seek to maximize return for a given level of risk, or minimize risk for a desired level of return.

It also aligns with real-world observations that most investors demand compensation for bearing
uncertainty. However, this assumption does not account for risk-seeking behavior in some individuals,
such as those who invest in speculative assets or lotteries, especially when driven by emotion or

misinformation.

3. Wealth Maximization Objective

Another key assumption is that investors aim to maximize their wealth or financial returns. All decisions

are made with the goal of increasing the value of their portfolio over time.

o Non-monetary or non-financial goals—such as ethical investing, loyalty to certain brands, or
avoiding industries for personal beliefs (e.g., tobacco, arms, fossil fuels)—are ignored in standard

models.

o Investors are assumed to focus solely on quantitative financial outcomes, without letting

subjective preferences or personal values influence their asset choices.
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This assumption simplifies modeling by treating investors as uniform in their objectives. However, in
practice, many investors pursue socially responsible investment (SRI) strategies or environmental,
social, and governance (ESG) goals, even at the cost of lower returns. Real-world investment behavior
often balances financial goals with broader considerations, such as sustainability, social justice, or

geopolitical concerns.

4. Mean-Variance Analysis

In classical portfolio theory, it is assumed that investors base their decisions exclusively on two parameters:
o Expected return (mean): representing the average expected performance of an asset or portfolio.
e Risk (variance or standard deviation): representing the volatility or uncertainty in those returns.

This approach, developed by Harry Markowitz, assumes that investors do not consider higher moments of

the return distribution:

o Skewness, which measures asymmetry in returns, is ignored—even though investors might prefer

positively skewed returns (more chances of large gains).

o Kurtosis, which measures the likelihood of extreme returns ("fat tails"), is also excluded, despite

its relevance in financial crises and market anomalies.

This assumption supports the construction of efficient portfolios using mathematical optimization, but it
falls short in capturing the full spectrum of risk. In reality, investors may be very concerned with downside

risk or rare catastrophic events, which are not reflected by variance alone.

5. Single-Period Time Horizon

Traditional financial models typically assume that investors make decisions based on a single-period time

horizon, often represented as one year or one investment cycle.

e Within this period, investors assess and compare risk and return without considering what may

happen in subsequent periods.

o This simplifies analysis and supports models like CAPM, which are based on static, single-period

frameworks.
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However, this assumption does not reflect the long-term nature of many real-world investment decisions.
For instance, pension funds, retirement accounts, and endowments often have investment horizons of

decades, requiring consideration of intertemporal risks, rebalancing strategies, and long-term objectives.

Furthermore, assuming a single-period view ignores dynamic market behavior and path dependency—the

idea that past returns or sequences of events can influence future investment choices.

8.2.2 Market Efficiency Assumptions

The theory of market efficiency underpins several foundational models in finance, including the Capital
Asset Pricing Model (CAPM) and Modern Portfolio Theory (MPT). Market efficiency implies that asset
prices fully reflect all available information, making it impossible to consistently earn above-average
returns without taking additional risk. To support this framework, a number of assumptions are made about
how markets function. These assumptions help simplify complex financial systems for the purposes of

modeling, but they often deviate from real-world conditions.

1. Perfect Competition in Capital Markets

One of the core assumptions of market efficiency is that capital markets operate under perfect competition,

similar to the idealized conditions in microeconomic theory.

e No single investor can influence prices: The market consists of numerous small investors, each
with an insignificant share of total market activity. As a result, all participants are considered price

takers—they accept prevailing market prices as given, without the ability to alter them.

o No market power: Even large institutional investors are assumed to be unable to affect market

prices through their trades or opinions.

e Securities are infinitely divisible: Investors can buy or sell any fraction of a security, allowing

them to adjust portfolios with precision and flexibility.

Implications:
This assumption ensures that prices in the market are purely the result of collective supply and demand, not
the strategic actions of dominant players. It also supports the idea that arbitrage opportunities are quickly

eliminated through the actions of rational, well-informed participants.

Real-World Contrast:
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In practice, large institutional investors (e.g., hedge funds or mutual funds) may exert market-moving
influence through high-volume trades or public disclosures. Additionally, some securities have minimum

lot sizes or trade in full units, limiting divisibility.

2. Absence of Transaction Costs and Taxes

Another simplifying assumption is that markets operate without transaction costs or taxes, meaning

trading and portfolio adjustments can be conducted freely and without penalty.

o No brokerage fees or bid-ask spreads: Buying and selling securities occurs at a single price, and

there are no intermediary costs.

e No capital gains taxes: Investors do not pay taxes on profits, allowing them to freely realize gains

and rebalance their portfolios.

Implications:
This frictionless environment allows investors to rebalance portfolios as frequently as necessary, execute
arbitrage strategies, and transition between assets without affecting returns. It also ensures that all decisions

are driven solely by risk-return considerations, not by cost minimization.
Real-World Contrast:

In actual markets, investors face commission fees, spread costs, and taxation, which can significantly
affect net returns and discourage frequent trading. For example, high-frequency traders may generate small

profits per trade, but incur substantial costs that reduce overall performance.

3. Free Borrowing and Lending at the Risk-Free Rate

Market efficiency assumes that investors can borrow and lend unlimited amounts of money at the same

risk-free interest rate, regardless of the amount or the investor’s creditworthiness.

o Uniform risk-free rate: There is a single rate at which all investors can borrow or lend, typically

based on government securities such as Treasury bills.

o No credit constraints: Investors are not subject to collateral requirements, credit checks, or

different interest rates based on their financial profiles.
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o Unlimited access: Investors can scale their portfolios by combining risk-free assets with risky
market portfolios in any proportion, enabling the construction of portfolios along the Capital

Market Line (CML).

Implications:
This assumption underlies the concept of the tangency portfolio in CAPM, allowing every investor to

choose a personal mix of risk and return along the efficient frontier, based solely on their risk tolerance.
Real-World Contrast:

In reality, borrowing costs often exceed lending rates, and not all investors have access to unlimited
credit. For example, an institutional investor may borrow at favorable rates, but retail investors may face
higher interest rates or credit limits. This asymmetry can restrict portfolio choices and undermine the

theoretical benefits of the risk-free asset.

4. All Assets are Marketable

Market efficiency also assumes that all forms of investment assets are fully tradable in public markets,

including:
o Financial assets such as stocks, bonds, derivatives
o Physical assets such as real estate, commodities
o Intangible assets including human capital (future labor income) or intellectual property

Under this assumption, the “market portfolio” used in CAPM includes every possible asset, weighted by
its market value. Investors can allocate funds across this comprehensive set of assets to achieve optimal

diversification.

Implications:
This ensures that all sources of risk and return are represented in the market portfolio, and that investors

can construct fully diversified portfolios that eliminate all unsystematic risk.
Real-World Contrast:
Many assets are non-marketable or illiquid. For instance:

o Human capital cannot be directly traded.
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e Private equity and real estate investments often involve lock-up periods, high transaction costs,

and regulatory restrictions.
o Intellectual property, such as patents or trademarks, may be difficult to value and trade efficiently.

This limits the ability of investors to hold the true market portfolio, forcing reliance on proxy indices like

the S&P 500, which include only a subset of available assets.

8.2.3 Risk-Free Rate and Homogeneous Expectations

In the framework of the Capital Asset Pricing Model (CAPM) and Modern Portfolio Theory (MPT), several
critical assumptions are made about how investors perceive risk and return, and about the availability of
risk-free investments. These assumptions allow for the construction of simplified yet powerful models that
explain the pricing of assets and investor behavior. However, they also represent idealized conditions that

often differ from how real markets operate.

1. Existence of a Risk-Free Asset

A foundational assumption of CAPM is the existence of a risk-free asset—an investment that offers a

certain return with no risk of default, price volatility, or liquidity constraints.
o This asset is assumed to have a fixed rate of return that does not vary with market conditions.

o It serves as the baseline against which all risky investments are evaluated in terms of additional

return for additional risk.

e Inmost financial models, short-term government securities, such as 3-month U.S. Treasury bills,

are used as proxies for the risk-free asset due to their:
o Minimal default risk
o High liquidity
o Predictable returns
Model Implications:

e All investors can freely borrow or lend at this same risk-free rate, regardless of credit status, size

of transaction, or time horizon.




ATLAS

SKILLTECH
UNIVERSITY

o This allows investors to construct any desired combination of the risk-free asset and the market
portfolio, tailoring overall risk to their preferences while staying on the Capital Market Line

(CML).

Example:

Suppose Investor A is very risk-averse. They may choose to invest 70% in the risk-free asset and only 30%
in the market portfolio to minimize exposure to volatility. Investor B, being more risk-tolerant, might
borrow at the risk-free rate and invest 150% of their capital in the market portfolio (i.e., a leveraged
position). This flexibility stems from the assumption that borrowing and lending at the risk-free rate is

possible for all.
Real-World Contrast:

e In practice, borrowing and lending rates differ, and most individuals cannot borrow at the

government’s lending rate.
o Even government securities carry some inflation and reinvestment risk over longer horizons.
o Retail investors face credit constraints and may pay higher interest rates on borrowed funds.

Thus, while the risk-free asset is a useful theoretical construct, its real-world approximation involves

compromises.

2. Homogeneous Expectations Among Investors
Another key assumption in CAPM is that all investors have homogeneous expectations. This means:
o Investors agree on the same inputs:
o Expected returns for all assets
o Variance (risk) of each asset
o Covariances between assets (how they move relative to each other)
o They have access to the same information and interpret it identically.

e They all construct the same efficient frontier of risky portfolios, identifying the same optimal risk-

return combinations.

Model Implications:




ATLAS

SKILLTECH
UNIVERSITY

o Because of these shared beliefs, all investors arrive at the same conclusion: the tangency portfolio

(where the CML touches the efficient frontier) is optimal.

o This tangency portfolio becomes the market portfolio, as all rational investors hold it in some

proportion.
« Differences in portfolio composition are due only to risk preferences, not differences in beliefs.

Example:
Imagine three investors analyzing a universe of stocks. Under the homogeneous expectations assumption,

all three calculate that:
e Stock X will have an expected return of 8%,
e Stock Y will have 12%,
e The correlation between X and Y is 0.5,
e And stock Y is more volatile.

Using this information, all three construct the same optimal risky portfolio, say 60% in stock Y and 40%
in stock X. However, one investor might combine this with a larger allocation to the risk-free asset (e.g.,
50% market portfolio + 50% T-bills), while another might choose to leverage their position (e.g., 120%

market portfolio — 20% borrowing at the risk-free rate).
Real-World Contrast:
o Inreality, investors interpret data differently due to:
o Information asymmetry
o Different analytical tools or investment philosophies
o Cognitive and emotional biases

o For example, a value investor may expect a stock to outperform based on low valuation multiples,

while a growth investor may avoid it due to low projected earnings growth.

Therefore, while the homogeneous expectations assumption simplifies modeling and leads to elegant

equilibrium results, it fails to capture the diversity of investor beliefs in real markets.

3. Implication for the Market Portfolio
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The combination of a universally accessible risk-free asset and homogeneous expectations leads to a
powerful conclusion in CAPM: all investors will hold the same risky portfolio, known as the market

portfolio.

e The market portfolio includes all available risky assets (stocks, bonds, commodities, etc.),

weighted by their market value.

« Since all investors identify this same portfolio as optimal, it becomes the aggregate of all investor

holdings in risky assets.
o The only variation among investors lies in their allocation between:
o The market portfolio (risky assets)
o The risk-free asset (e.g., T-bills)

This gives rise to the Security Market Line (SML), which is a graphical representation of the CAPM. The
SML illustrates the expected return of an asset as a linear function of its beta (its sensitivity to market

movements). All correctly priced assets lie on the SML, reflecting equilibrium between risk and return.

Example:

If every investor, regardless of their wealth or preferences, selects the same basket of risky assets (say, a
global index fund), their differences in investment behavior will only reflect how much of their capital they
place in this fund versus in a savings bond. A retiree might invest 30% in the market portfolio and 70% in

bonds, while a young professional might go 100% or even 120% into the market portfolio (using leverage).
Real-World Contrast:

o Investors do not all hold the same portfolio. They may prefer domestic stocks, specific sectors, or

alternative assets.

e Practical constraints (e.g., regulation, taxes, minimum investment sizes) prevent universal adoption

of a single "market portfolio".

o Inaddition, many investors hold undiversified or actively managed portfolios, deviating from the

theoretical optimum.

Knowledge Check 1
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Choose the correct option:

1. Which of the following best describes investor behavior under CAPM assumptions?
a) Risk-seeking
b) Risk-averse
¢) Risk-neutral
d) Irrational
2. CAPM assumes investors make decisions based on:
a) Past performance only
b) Mean and variance of returns
¢) Dividend payout ratio
d) Tax benefits
3. According to CAPM, investors can borrow and lend:
a) At different interest rates
b) Only limited amounts
c) At the risk-free rate
d) At market rates
4. Homogeneous expectations in CAPM imply that:
a) Investors have identical information
b) Investors differ in expectations
¢) Only large investors set prices

d) Markets are inefficient

8.3 Derivation of CAPM

8.3.1 Expected Return Formula
The general form of the Capital Asset Pricing Model (CAPM) is:
E(Ri) = Rf + Bi [E(Rm) — Rf]

This equation expresses the expected return on a security 7 as the sum of the risk-free rate and a premium

for bearing systematic (market) risk.

Step 1: Portfolio Choice with a Risk-Free Asset
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Consider that investors have two options:
1. Invest in a risk-free asset (Rf) such as Treasury bills.

2. Invest in the market portfolio (M), which represents all risky assets in proportion to their market

value.
When combining these, the expected return of the portfolio (Rp) is:
E(Rp) = Rf + [(E(Rm) — Rf) / om] X op
Where:
e E(Rm) = expected return on the market portfolio
e om = standard deviation of the market portfolio (a measure of market risk)
e op = standard deviation of the chosen portfolio

The fraction (E(Rm) — Rf) / om is known as the market price of risk. It represents the extra return

investors demand for each unit of risk.

IMustration:

Suppose:
e Risk-free rate (Rf) =3%
e Market return (E(Rm)) = 9%
o Standard deviation of market (om) =20%
o Portfolio standard deviation (op) = 10%

Then,
Market price of risk = (9% — 3%) + 20% = 0.30

Expected return of the portfolio = 3% + 0.30 % 10% = 6%

This shows how increasing the portfolio’s risk increases the expected return in proportion to the market’s

price of risk.

Step 2: Transition from CML to SML
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o The Capital Market Line (CML) applies only to efficient portfolios (combinations of the risk-

free asset and the market portfolio). It relates expected return to total risk (o).

e However, for individual securities, total risk (o) is not appropriate because part of it can be

diversified away. Instead, we need a measure of systematic risk (risk relative to the market).
This leads us to beta (B), which measures how sensitive a security is to movements in the market.
e IfBi=1 — the security moves exactly in line with the market.
o IfBi>1 — the security is more volatile than the market (riskier).
e IfBi <1 — the security is less volatile than the market (safer).

o IfBi <0 — the security moves in the opposite direction to the market.

Step 3: CAPM Expected Return Equation
By substituting beta in place of standard deviation, we derive the Security Market Line (SML):
E(R;) = Rf + ;i [E(Rm) — Rf]
This is the essence of the CAPM. The expected return of a security is determined by:
1. The risk-free rate (compensation for time value of money).
2. The market risk premium (E(Rm) — Rf), which is the reward for taking on market risk.

3. The security’s beta (B;), which scales the market risk premium according to how risky the security

is compared to the market.

Illustration:

Suppose:
e Risk-free rate (Rf) =3%
o Expected market return (E(Rm)) = 9%
e Market risk premium = 9% — 3% = 6%
Now, consider two securities:

e Security A: BA=10.8
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E(RA)=3% + 0.8 x 6% =7.8%
e Security B: BB=1.5
E(RB)=3%+ 1.5 X 6% =12%
Interpretation:
e Security A has lower risk than the market, so its expected return is less than the market’s 9%.
o Security B has higher risk than the market, so investors require a higher return.

This shows how CAPM links expected return to systematic risk, not total volatility.

8.3.2 Role of Beta in CAPM
1. Definition and Formula

Beta (P) measures the sensitivity of a security’s returns relative to movements in the overall market

portfolio. It shows how much the security’s return tends to change when the market return changes by 1%.
Formula:
Bi = Cov(R;, Rm) + Var(Rm)
Where:
e Cov(R;, Rm) = covariance between the return of security i and the market return.
e Var(Rm) = variance of the market return (a measure of how volatile the market itself is).
Interpretation of the formula:

o Ifastock tends to move strongly in the same direction as the market, the covariance will be high

and positive — > 1.
o If'the stock moves less than the market, covariance will be lower — B < 1.
o If'the stock moves opposite to the market, covariance will be negative — B <O0.

Illustration:

Suppose the covariance between Stock X and the market is 0.018, and the variance of the market is 0.012.

BX=0.018+0.012=1.5
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This means Stock X is 50% more volatile than the market — if the market rises by 1%, Stock X is expected
to rise by about 1.5%.

2. Interpretation of Beta Values

e P =1: The security moves in line with the market. Example: If the market rises 10%, the stock rises

about 10%.

e P > 1: The security is more volatile than the market (amplifies market movements). Example: A
stock with = 1.3 will rise about 13% when the market rises 10%, but fall about 13% when the
market falls 10%.

e P <1: The security is less volatile than the market. Example: A utility stock with = 0.6 will rise
only 6% if the market rises 10%.

e P =0: The security shows no correlation with market movements. Example: A short-term Treasury
bill.

e P < 0: The security moves opposite to the market. Example: Gold often has negative beta during

market downturns — when stocks fall, gold prices may rise.

3. Beta and Expected Return

According to CAPM, the expected return of a security depends directly on its beta:

E(Ri) = Rf + B [E(Rm) — Rf]
o Securities with higher beta carry more systematic risk — investors require higher returns.
e Securities with lower beta are safer relative to the market — expected returns are lower.

Illustration:

Suppose:
e Risk-free rate (Rf) = 2%
e Expected market return (E(Rm)) = 8%

e Market risk premium = 6%
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e Stock A(p=0.7):
E(RA)=2% + 0.7 x 6% = 6.2%

o Stock B (B =1.2):
E(RB) =2% + 1.2 X 6% = 9.2%

Interpretation:
e Stock A provides stability but offers a lower return.

o Stock B is riskier but compensates investors with a higher return.

4. Importance in CAPM

e In CAPM, beta is the only determinant of expected return because it captures the systematic

risk (the risk that cannot be diversified away).

o Unsystematic risk (company-specific risks like management errors, strikes, product recalls) can be
eliminated by diversification across many securities. Thus, CAPM assumes investors should not be

compensated for unsystematic risk — only for systematic risk measured by beta.
Ilustration:

o Ifyou invest in just one airline stock, risks like fuel price changes, strikes, or accidents affect you
heavily. But if you diversify across airlines, energy, healthcare, and technology, such risks cancel

each other out.

o« What remains is the systematic risk from economy-wide factors (interest rates, inflation,

recessions). Beta measures how exposed a security is to these unavoidable risks.

8.3.3 Risk Premium and Market Portfolio
1. Market Risk Premium

The market risk premium is the extra return investors require for investing in the market portfolio instead

of a risk-free asset.

Formula:

Market Risk Premium = E(Rm) — Rf
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Where:
e E(Rm): expected return on the market portfolio
o Rf: risk-free rate of return
Explanation:
e The risk-free rate compensates investors only for the time value of money.

o The market risk premium compensates for the additional uncertainty of holding a diversified market

portfolio instead of safe government securities.

Illustration:

Suppose:
e Expected market return (E(Rm)) = 10%
e Risk-free rate (Rf) =3%

Then:
Market risk premium = 10% — 3% = 7%

This means investors expect to earn 7% more than the risk-free rate for bearing systematic market risk.

2. Market Portfolio in CAPM

The market portfolio in CAPM represents a portfolio of all risky assets in the economy, weighted by their

market values.
Key points:
o Itincludes stocks, bonds, real estate, commodities, and human capital (in theory).

» Since including every risky asset is impossible in practice, broad indices like the S&P 500, FTSE
100, or Nifty 50 are used as proxies.

o CAPM assumes homogeneous expectations: all investors agree on asset risks and returns.

e Asaresult, all investors hold the same market portfolio of risky assets, but in different proportions

depending on their risk tolerance:

o Risk-averse investors — more allocation to the risk-free asset.
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o Risk-seeking investors — more allocation to risky assets (or even borrowing at the risk-free
rate to invest more in the market portfolio).
Ilustration:
e A conservative investor may hold 70% risk-free bonds + 30% S&P 500.
e An aggressive investor may hold 20% risk-free bonds + 80% S&P 500.

e Both rely on the same underlying market portfolio, differing only in mix.

3. Risk Premium for Individual Securities
For a single security, the risk premium depends on its beta relative to the market:
E(Ri) - Rf = Bi [E(Rm) — Rf]
Where:
o E(Rj): expected return on security i
e Pi: beta of the security (systematic risk measure)
e [E(Rm) — Rf]: market risk premium
This means that a security earns a risk premium proportional to its beta.

Illustration:

Suppose:
o Market risk premium = 7%
e Risk-free rate (Rf) = 3%

e StockA(B=1.2):
Risk premium = 1.2 X 7% = 8.4%
Expected return = 3% + 8.4% = 11.4%

e Stock B (p =0.6):
Risk premium = 0.6 x 7% = 4.2%
Expected return = 3% + 4.2% = 7.2%

Interpretation:
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e Stock A is riskier than the market and earns a higher expected return.

e Stock B is less risky and earns a lower expected return.

4. Flow of Derivation (Stepwise Logic)
The CAPM builds step by step from portfolio theory:
1. Modern Portfolio Theory (MPT):

o Shows the efficient frontier of risky assets (optimal portfolios offering the highest return

for a given risk).
2. Adding a Risk-Free Asset:

o Combining risky assets with a risk-free asset creates the Capital Market Line (CML),

which shows optimal portfolios of risky + risk-free assets.
3. Applying Risk-Return Trade-Off to Individual Securities:
o The CML only applies to portfolios.
o To apply to individual securities, we need a relative risk measure — beta ().
4. Introducing Beta as a Measure of Systematic Risk:

o Betameasures how sensitive a security is to market movements, replacing total risk (c) with

systematic risk.
5. Final CAPM Formula (Security Market Line, SML):
o E(R)=Rf+pi [E(Rm) — Rf]

o This line shows the relationship between a security’s expected return and its beta.
Hlustration of the Flow:

o Imagine an investor first constructs a diversified portfolio (efficient frontier).

e Adding Treasury bills creates a straight line (CML).
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o To extend this logic to Apple, Microsoft, or Tesla stock individually, we look at each stock’s beta

relative to the market.

e The SML then tells us the required return for each stock, depending only on its beta.

“Activity: Calculating Expected Return Using CAPM”

Assume the risk-free rate is 4%, the expected market return is 10%, and Stock X has a beta of 1.2.
Ask students to apply the CAPM formula: E(Ri) = Rf + f [E(Rm) — Rf]. Calculate the expected

return for Stock X and discuss its investment implications.

8.4 Security Market Line (SML)
8.4.1 Definition and Significance of SML
1. Definition

The Security Market Line (SML) is a graphical representation of the Capital Asset Pricing Model
(CAPM).

It is a straight line that shows the relationship between the expected return of a security and its

systematic risk (beta).
e Y-axis: Expected return E(R;)
o X-axis: Beta (3;), which measures the security’s sensitivity to the market.
o Intercept: The risk-free rate (Rf).
e Slope: The market risk premium [E(Rm) — Rf].
Equation of the SML:
E(R;) = Rf + B; [E(Rm) — Rf]

This means that the expected return on any security should equal the risk-free rate plus a premium for

bearing systematic risk, scaled by beta.

2. Significance of the SMLL
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The SML serves as a benchmark tool for assessing whether securities are fairly priced.

e Securities on the SML:

Priced — expected return equals the return required by investors for that level of systematic risk.

e Securities above the SML:
Undervalued — they offer higher expected returns than required for their risk. Investors would

want to buy these.

e Securities below the SML:
Overvalued — they offer lower expected returns than required. Investors would avoid or sell

these.

3. Illustrations

Example 1: Fairly Priced Security
Suppose:

e Risk-free rate (Rf) =3%
o Expected market return (E(Rm)) = 9%
e Market risk premium = 6%

For a stock with = 1.0:
ERi)=3%+ 1.0 x 6% =9%

If the stock’s actual expected return is 9%, it lies on the SML — correctly priced.

Example 2: Undervalued Security (Above the SML)

Using the same inputs:

For a stock with = 1.2:

ERi) =3% + 1.2 x 6% = 10.2% (required return from CAPM)

If the market expects the stock to return 12%, then:

o Expected return (12%) > Required return (10.2%)
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o The stock plots above the SML — it is undervalued. Investors should buy it since it offers excess

return.

Example 3: Overvalued Security (Below the SML)

Again, with the same parameters:

For a stock with B = 0.8:

E(Ri) =3% + 0.8 x 6% = 7.8% (required return from CAPM)

If the stock’s actual expected return is only 6%, then:
e Expected return (6%) < Required return (7.8%)

o The stock plots below the SML — it is overvalued. Investors would avoid it since it underperforms

relative to its risk.

4. Real-World Perspective
o Equity analysts use the SML to determine whether a stock’s return justifies its risk.

o Portfolio managers buy undervalued stocks (above the SML) and avoid or short overvalued ones

(below the SML).

o Corporate finance decisions: Companies may compare the required return from CAPM with the

cost of raising funds, ensuring they meet investor expectations.

8.4.2 Relationship Between Risk (Beta) and Return
1. Systematic Risk (Beta)
e The x-axis of the Security Market Line (SML) measures beta (B).

o Beta captures systematic risk — the risk that cannot be diversified away, such as economic cycles,

interest rates, and inflation.
e The higher the beta, the more sensitive a security’s returns are to market movements.

Illustration:
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o Astock with B = 0.5 moves only half as much as the market. If the market rises 10%, the stock rises

about 5%.
o Astock with p = 2.0 doubles market movements. If the market rises 10%, the stock rises about 20%.

e A stock with f =-0.3 moves opposite to the market. If the market falls 10%, the stock rises about
3%.

2. Risk-Return Trade-Off
The slope of the SML is the market risk premium = [E(Rm) — Rf].
o It represents the additional return investors demand for each unit of systematic risk.
o Securities with higher beta must lie higher on the line, offering higher expected returns.

Example:

Suppose:
o Risk-free rate (Rf) =4%
o Expected market return (E(Rm)) = 12%
o Market risk premium = 8%
Using CAPM:
E(R;) = Rf + B; [E(Rm) — Rf]

e Stock A (B=0.5):
E(RA)=4% + 0.5 x 8% = 8%

e Stock B (B=1.0):
E(RB)=4% + 1.0 x 8% =12%

e Stock C (B=1.5):
E(RC)=4% + 1.5 x 8% = 16%

e Stock D (B =2.0):
E(RD) =4% + 2.0 x 8% = 20%

This shows the linear relationship: doubling beta doubles the risk premium.
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3. Implication: Only Systematic Risk is Rewarded

e CAPM assumes that investors hold diversified portfolios, eliminating unsystematic (company-

specific) risk.
e Therefore, only systematic risk, measured by beta, determines the required return.
Hlustration:
e Consider two companies:
o Company X: A single airline with risks from strikes and fuel prices (high unsystematic risk).
o Company Y: A diversified conglomerate with stable operations.

If both have the same f = 1.2, CAPM predicts they should both provide the same expected return, regardless

of their unsystematic risks.
o Investors can diversify away Company X’s unique risks by holding multiple stocks.

o But neither can avoid systematic shocks like a recession — hence, only beta matters in determining

required return.

4. Real-World Perspective

o High-beta stocks (e.g., technology or luxury goods) tend to rise more in booms and fall more in

recessions, offering higher expected returns.

o Low-beta stocks (e.g., utilities, consumer staples) provide more stability but lower expected

returns.

o Negative-beta assets (e.g., gold during crises) act as hedges, often offering lower returns but

helping reduce portfolio risk.
8.4.3 Applications of SML in Portfolio Decisions

The Security Market Line (SML) is not only a theoretical tool from CAPM but also a practical framework
that investors, portfolio managers, and corporate finance professionals use in decision-making. Below are

its key applications explained with examples.

1. Security Valuation
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The SML helps in checking whether a security is fairly priced, undervalued, or overvalued.

e If a stock’s actual expected return > return predicted by SML, it lies above the line —

undervalued (attractive to buy).

e If a stock’s actual expected return < return predicted by SML, it lies below the line —

overvalued (should be avoided/sold).

Example:

Suppose:
e Risk-free rate (Rf) =3%
e Market return (E(Rm)) = 9%
e Market risk premium = 6%

For a stock with f = 1.2:
E(Ri) =3% + 1.2 x 6% = 10.2% (required return from SML).

o Ifanalysts forecast actual return = 12% — stock lies above SML. — undervalued — buy.

e Ifforecast actual return = 8% — stock lies below SML — overvalued — avoid.

2. Portfolio Performance Evaluation

Portfolio managers use the SML to judge whether their portfolios are generating returns commensurate

with their risk level.
o Ifaportfolio lies on the SML — correctly priced (fair performance).
o [Ifitlies above the SML — portfolio is earning positive alpha (outperforming expectations).
o Ifit lies below the SML — portfolio is earning negative alpha (underperforming).

Example:

Suppose:
e Portfolio beta (Bp) = 1.0

e According to CAPM: E(Rp) =3% + 1.0 x 6% = 9%
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If actual return of the portfolio = 11% — lies above SML — portfolio has +2% alpha (outperformance).

If actual return = 7% — lies below SML — —2% alpha (underperformance).

3. Investment Decision-Making

The SML allows investors to compare securities and choose those offering the best return for a given level

of systematic risk.
Example:
e Stock A: B = 0.8, Expected return = 9%
e Stock B: p=1.5, Expected return = 13%
Using CAPM (Rf = 3%, E(Rm) = 9%)):
e Stock A required return = 3% + 0.8 x 6% = 7.8%
e Stock B required return = 3% + 1.5 x 6% = 12%
Comparison:
e Stock A actual return (9%) > required (7.8%) — undervalued.
e Stock B actual return (13%) > required (12%) — also undervalued.

Both are attractive, but investors may choose Stock A if risk-averse, or Stock B if willing to take more risk.

4. Cost of Equity Estimation

In corporate finance, companies use the SML to estimate their cost of equity capital, which is essential for

project evaluation and firm valuation.

Formula:

Cost of Equity (Ke) = Rf + p x [E(Rm) — Rf]

Example:
Suppose a company has § = 1.3, risk-free rate = 4%, market return = 11%:

Ke=4%+ 13 x(11%—-4%)=4% + 1.3 x 7% =4%+9.1% =13.1%
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This required return is used as the discount rate in discounted cash flow (DCF) valuation and in calculating

WACC (weighted average cost of capital).

5. Risk Management

The SML helps investors analyze whether they are exposed to excessive systematic risk without adequate

return.

o Ifastock or portfolio has a high beta but lies below the SML, it means investors are taking more

risk without being compensated adequately.
e Ifaportfolio lies above the SML, it means risk-taking is rewarded with higher returns.
Example:
e Portfolio X: B = 1.8, Expected return = 14%

e Required return from SML = 3% + 1.8 x 6% = 13.8% — portfolio is slightly above SML — risk is
justified.

e Portfolio Y: B = 2.0, Expected return = 13%

e Required return = 3% + 2.0 x 6% = 15% — portfolio lies below SML — too risky for too little

return.

In such cases, investors may rebalance toward lower-beta assets or hedge with negatively correlated assets

like gold.

8.5 Summary

% The Capital Asset Pricing Model (CAPM) explains the relationship between expected return and

systematic risk.

s CAPM builds upon Modern Portfolio Theory and assumes investors are rational, risk-averse, and

wealth-maximizers.
% The CAPM formula is E(Ri) = Rf + Bi [E(Rm) — Rf].

% Only systematic risk (measured by beta) is relevant for determining expected return; unsystematic risk

can be diversified away.
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¢ The risk-free rate compensates investors for the time value of money.
+ Beta () measures how sensitive a security’s return is compared to the overall market return.

+ The market risk premium [E(Rm) — Rf] represents the additional return investors expect for taking

market risk.
% CAPM assumes homogeneous expectations, meaning all investors evaluate securities in the same way.

« The model assumes perfect capital markets with no taxes, no transaction costs, and free

borrowing/lending at the risk-free rate.

X/
o

The Security Market Line (SML) graphically represents CAPM, showing the linear relationship

between beta and expected return.
«» Securities above the SML are undervalued, while those below it are overvalued.

¢ The SML is widely used for asset pricing, portfolio evaluation, estimating cost of equity, and investment

decision-making.

% Despite limitations, CAPM remains one of the most important models in modern finance for

understanding risk-return trade-offs.

8.6 Key Terms

1. CAPM (Capital Asset Pricing Model): A model that relates expected return of a security to its

systematic risk measured by beta.
2. Risk-Free Rate: The return on an investment with zero risk, typically government securities.

3. Market Risk Premium: The excess return investors expect from the market portfolio over the risk-

free rate.
4. Beta (B): A measure of a security’s sensitivity to overall market movements.
5. Systematic Risk: Non-diversifiable risk that arises from market-wide factors.
6. Unsystematic Risk: Company or industry-specific risk that can be reduced through diversification.

7. Security Market Line (SML): A graphical representation of CAPM showing the link between beta

and expected return.
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8.

9.

Market Portfolio: A theoretical portfolio consisting of all risky assets, weighted by their market value.

Efficient Frontier: A curve showing portfolios that provide the best risk-return combinations.

10. Expected Return: The anticipated return on an investment based on probability-weighted outcomes.

8.7 Descriptive Questions

1.

Explain the fundamental concept of the Capital Asset Pricing Model (CAPM) and its significance in

modern finance.

Discuss the key assumptions of CAPM. How do these assumptions affect its practical applicability?
Derive the CAPM formula step by step, starting from the Capital Market Line (CML).

What is the role of beta in CAPM? How is it calculated and interpreted?

Differentiate between systematic and unsystematic risk with examples.

What is the Security Market Line (SML)? How is it used to evaluate securities?

Compare and contrast CAPM with other asset pricing models such as APT and Fama-French.

How does CAPM help in estimating the cost of equity and making investment decisions?

Critically evaluate the limitations of CAPM in real-world applications.
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Answers to Knowledge Check

Knowledge Check 1

1. b) Risk-averse
b) Mean and variance of returns

c) At the risk-free rate

Ll

a) Investors have identical information
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8.9 Case Study

Evaluating Portfolio Risk through CAPM and SML

Introduction

Investment management involves balancing the trade-off between risk and return. Investors are
often faced with the challenge of determining whether a security or portfolio is appropriately
priced for the level of risk it carries. The Capital Asset Pricing Model (CAPM) and the Security
Market Line (SML) provide frameworks for analyzing expected returns in relation to systematic
risk. These tools help investors decide whether an asset offers adequate compensation for the risk

undertaken.

Background

Ramesh, a 40-year-old investor, has built a portfolio consisting of government bonds, blue-chip
stocks, and mid-cap equities. Recently, he considered adding a technology stock, TechVision
Ltd., to his portfolio. The stock has a beta of 1.4, the risk-free rate in the economy is 5%, and the
expected market return is 12%. Using CAPM, Ramesh calculates the required rate of return for

TechVision Ltd.:
E(Ri)=Rf+ B [E(Rm) — Rf]| =5% + 1.4 x (12% — 5%) =5% + 9.8% = 14.8%

However, analysts estimate that the stock may yield an actual return of 18%. This creates a
dilemma for Ramesh: should he invest in TechVision Ltd. considering the higher expected return,

or should he be cautious because of its relatively high beta value?

Problem Statements and Solutions
Problem Statement 1: Assessing Fair Value of the Stock
e CAPM predicts a required return of 14.8%, while the estimated return is 18%.

e Solution: Since the actual expected return lies above the SML, the stock appears

undervalued and may be a good addition to the portfolio.
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Problem Statement 2: Managing Higher Risk Exposure
e Abeta of 1.4 indicates that TechVision Ltd. is more volatile than the market.

e Solution: Ramesh should evaluate his risk tolerance. If he seeks growth and can bear
volatility, the stock may fit. Otherwise, he should rebalance with defensive assets to

maintain portfolio stability.

Problem Statement 3: Portfolio Diversification Strategy
e Adding a high-beta stock increases overall systematic risk.

o Solution: To offset this, Ramesh could strengthen his holdings in low-beta assets like
government securities or defensive sectors. This ensures diversification while still

capturing higher returns.

Case Study Questions (Critical Thinking)

1. Should Ramesh invest in TechVision Ltd. given its position above the SML? Why or why

not?
2. How does beta help investors understand the risk-return relationship in CAPM?

3. If the market risk premium decreases, how would that affect the required return for

TechVision Ltd.?

4. What portfolio adjustments could Ramesh make to manage his exposure to high-beta

securities?
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Unit 9: Portfolio Theories (Part II)

Learning Objectives

1. Understand the evolution and extensions of modern portfolio theories.
2. Explain the concept and implications of the Capital Market Line (CML).
3. Analyze the Security Market Line (SML) and its role in asset pricing.
4. Differentiate between systematic and unsystematic risk in portfolio context.
5. Apply the principles of CAPM to evaluate expected returns of securities.
6. Examine alternative asset pricing models beyond CAPM.
7. Assess the role of diversification in minimizing risk exposure.
8. Evaluate portfolio performance using risk-adjusted measures.
9. Interpret the practical applications and limitations of portfolio theories in real markets.
Content
9.0 Introductory Caselet
9.1 Introduction to APT
9.2 Multi-Factor Model vs. Single-Factor CAPM
9.3 Sources of Systematic Risk
9.4  Applications of APT in Portfolio Management
9.5 Summary
9.6  Key Terms
9.7  Descriptive Questions
9.8  References
9.9  Case Study
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9.0 Introductory Caselet

“Choosing the Right Asset Pricing Model — The Case of Aarav’s Investment Decision”

Aarav, a 35-year-old financial analyst, is exploring opportunities to expand his investment portfolio. He is
familiar with the Capital Asset Pricing Model (CAPM), which he has often used to estimate the expected
return of stocks based on their beta. Recently, however, Aarav read about alternative models such as the
Arbitrage Pricing Theory (APT) and the Fama-French Three-Factor Model, both of which claim to provide

more realistic explanations of stock returns by considering multiple factors.

Aarav is analyzing two stocks:
e Stock A, a small-cap company with high growth potential but volatile earnings.
o Stock B, a large, established firm with stable returns and low volatility.

Using CAPM, both stocks appear fairly priced. But according to the Fama-French model, Stock A (small-
cap) shows potential undervaluation due to the “size effect.” Aarav now faces a dilemma: should he
continue relying on the simplicity of CAPM, or adopt a more complex model that accounts for additional

factors? His decision could significantly impact the balance of his portfolio.

Critical Thinking Questions

1. Should Aarav use CAPM or consider alternative models like APT or Fama-French for better

investment decisions? Why?

2. How might the “size effect” and “value effect” influence Aarav’s choice between Stock A and Stock

B?

3. What risks might Aarav face if he relies solely on CAPM for his portfolio construction?
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9.1 Introduction to APT

9.1.1 Concept of Arbitrage Pricing Theory

1. Basic Idea

The Arbitrage Pricing Theory (APT), developed by Stephen Ross (1976), is an alternative to CAPM for

explaining asset returns.

e Key principle: The expected return of a security can be expressed as a linear combination of

multiple risk factors, rather than just a single market factor (as in CAPM).

o These factors can include macroeconomic variables such as:

(¢]

Inflation rate

Interest rates

GDP or industrial output growth
Exchange rates

Oil/commodity prices

Market indices

APT assumes that if returns deviate from what the model predicts, arbitrage opportunities arise — and

rational investors will exploit them until prices return to equilibrium.

2. The APT Equation

E(R,) = Rf+ b1F1 + szz +...+ ann

Where:

e E(Rj): expected return on asset i

e RIf: risk-free rate

o by: sensitivity of the asset to factor n (factor loading)

e F,: risk premium associated with factor n
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Unlike CAPM, APT does not specify what the factors are — they must be empirically determined using

data analysis.

3. Example of APT
Suppose we identify three factors affecting stock returns:
1. Interest rate changes (F1 =3%)
2. Inflation (F2 =2%)
3. Industrial growth (Fs =4%)
Risk-free rate (Rf) = 5%
Now, consider a stock with the following sensitivities (factor loadings):
e b1 =0.5 (moderately sensitive to interest rates)
e b2=1.2 (highly sensitive to inflation)
e bs;=0.8 (moderately sensitive to industrial growth)

Expected return:
E(Ri) =5% + (0.5 x 3%) + (1.2 x 2%) + (0.8 x 4%)
ER) =5% + 1.5% +2.4% + 3.2% = 12.1%

This means, according to APT, the stock should provide a 12.1% expected return.

4. Arbitrage Mechanism
APT is built on the principle of no-arbitrage:

o If a security’s actual expected return > APT-predicted return, the security is undervalued.

Investors will buy it, raising the price and lowering the return until it equals the APT prediction.

o If a security’s actual expected return < APT-predicted return, the security is overvalued.

Investors will sell it, lowering the price and increasing the return until equilibrium is restored.
Example:

e From the above calculation, the predicted return is 12.1%.
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o Ifthe market currently expects the stock to return 14%, investors see an arbitrage opportunity:
o The stock is undervalued — they will buy it.
o Increased demand raises the stock price — lowering its expected return toward 12.1%.

e Conversely, if the market return expectation is 10%, the stock is overvalued — investors sell it,

pushing its price down until the expected return rises back to 12.1%.

5. Significance of APT

o Flexibility: Unlike CAPM (which only uses the market portfolio as a single factor), APT can

accommodate multiple sources of risk.

e Realism: It captures the fact that asset returns are influenced by several economic variables

simultaneously.

e Practical use: Analysts and fund managers often apply factor models (like Fama-French 3-factor

or 5-factor models, which are special cases of APT) to explain stock returns more accurately.

9.1.2 Assumptions Underlying APT

The Arbitrage Pricing Theory (APT) is based on fewer and less restrictive assumptions than CAPM. These

assumptions provide the foundation for using multiple economic factors to explain asset returns.
1. Linear Relationship with Factors

Assumption:
The return of any asset can be expressed as a linear combination of risk factors and their sensitivities

(factor loadings).

Formula:

E(R.) = Rf+ b1F1 + szz +...+ ann
e Each factor (F,) represents an economic risk (e.g., inflation, interest rates, GDP growth).
o Each coefficient (b,) measures how sensitive the asset is to that factor.

Example:

Suppose stock returns depend on two factors:
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e Interest rate changes (Fi = 2%)
e Industrial output growth (F2 = 3%)

If a stock has sensitivities: bi = 0.6, b = 1.1, and risk-free rate Rf = 4%:
E(Ri) =4% + (0.6 x 2%) + (1.1 x 3%) =4% + 1.2% + 3.3% = 8.5%

This shows how the return is a linear function of the chosen factors.

2. Absence of Arbitrage

Assumption:
If two assets or portfolios offer the same future cash flows, they must trade at the same price. If not,

arbitrageurs will step in.
Explanation:
o Arbitrage is the practice of exploiting price differences to earn risk-free profits.

e APT assumes these opportunities are temporary because rational investors will act quickly, restoring

equilibrium.
Example:
o Portfolio A and Portfolio B both yield identical future cash flows.
o If Portfolio A is priced at $100 and Portfolio B at $105, investors will sell B and buy A.

e This selling pressure reduces the price of B and demand for A increases its price — until both are

priced equally.

Thus, APT requires markets to be arbitrage-free in equilibrium.

3. Well-Diversified Portfolios

Assumption:
Investors hold large, diversified portfolios, so that unsystematic (firm-specific) risks are eliminated. Only

systematic risks remain.

Explanation:
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o Unsystematic risk: Factors unique to a company (management decisions, strikes, product recalls).

These risks cancel out when investors hold many assets.

e Systematic risk: Economy-wide factors (interest rates, inflation, recessions). These risks cannot be

diversified away.
Example:
e Ifyou only invest in an airline company, fuel prices and strikes matter a lot.
o Butifyou hold 100 companies across industries, the airline’s risks are offset by gains elsewhere.

e What remains are macroeconomic shocks (e.g., global inflation), which affect all companies —

exactly what APT models.

4. No Need for a Market Portfolio

Assumption:

Unlike CAPM, APT does not rely on the existence of a market portfolio of all risky assets.
Explanation:

o CAPM assumes investors hold a theoretical “market portfolio” containing every risky asset in the

economy. This is difficult to define or observe in practice.

e APT avoids this problem by simply requiring that asset returns are explained by a set of observable

factors, not by a single universal portfolio.
Example:

e CAPM requires you to think of “the market portfolio,” which might include not only stocks and

bonds but also real estate, art, and human capital. This is unrealistic.

o APT just says: choose relevant factors (e.g., inflation, GDP growth, oil prices) and estimate

sensitivities. This makes it more flexible and practical.

5. Fewer Restrictive Market Conditions

Assumption:

APT does not require many of the restrictive conditions assumed in CAPM.
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o No need for identical investor expectations: Different investors can believe different things about

future returns.

e No requirement for normally distributed returns: CAPM assumes returns follow a bell curve;

APT does not.

e No assumption of unrestricted borrowing/lending: CAPM assumes investors can borrow/lend

unlimited amounts at the risk-free rate; APT avoids this unrealistic simplification.
Example:
o Investors disagree about future inflation and growth — APT still works.
e Inpractice, borrowing at the risk-free rate is impossible — APT does not depend on this.

e This makes APT more robust for real-world financial markets.

Did You Know?

“Unlike CAPM, which assumes a single market factor drives returns, APT allows multiple factors
such as inflation, interest rates, or GDP growth to explain asset prices. Its main assumption is the
absence of arbitrage, meaning mispriced assets cannot persist for long because investors quickly

exploit profit opportunities.”

9.1.3 Comparison of APT with CAPM
1. Number of Factors

The most fundamental difference between CAPM and APT lies in the number of factors they use to explain
returns. CAPM is a single-factor model, where market risk (captured through beta) is the sole driver of
expected return. This simplicity makes CAPM elegant and easy to apply but also too restrictive. On the
other hand, APT is a multi-factor model that incorporates several macroeconomic and financial variables
such as inflation, interest rates, GDP growth, exchange rates, or oil prices. Each asset has a unique

sensitivity to these factors, making APT better suited for capturing complex market behavior.

o« CAPM (single-factor approach): Focuses only on the market portfolio and beta. This makes it

simple, but it overlooks other critical risk sources like inflation or currency fluctuations.
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o APT (multi-factor approach): Considers several economic forces that can influence asset returns,

giving a more nuanced understanding of risk and return.

e Implication: CAPM is easy but narrow; APT is complex but more realistic. In practice, factor-

based models derived from APT often outperform CAPM.

2. Assumptions

CAPM is built on strict assumptions that are elegant in theory but rarely hold in reality. It requires
homogeneous expectations, perfect capital markets, frictionless trading, and the existence of a universal
market portfolio containing all risky assets. These assumptions simplify mathematics but reduce realism.
In contrast, APT relies on fewer and more flexible assumptions. Its foundation rests on the absence of
arbitrage and the idea that investors hold well-diversified portfolios that eliminate unsystematic risk.
Because of its lighter assumptions, APT adapts better to actual markets, although it sacrifices some

theoretical neatness.

o CAPM strictness: Homogeneous expectations and a “true market portfolio” are unrealistic because

investors disagree and cannot access every asset.

o APT flexibility: Relies mainly on arbitrage-free pricing and diversification, which align more

closely with how real markets function.

o Practical consequence: CAPM is mathematically elegant but unrealistic; APT is less elegant but

much more practical for empirical finance.

3. Risk Interpretation

In CAPM, risk is summarized in a single measure: beta (), which reflects how sensitive a stock’s returns
are to movements in the overall market. While elegant, this reduces risk to a one-dimensional measure,
ignoring other economic influences. By contrast, APT interprets risk in multiple dimensions through factor
sensitivities. Each factor loading (b,) reflects how much an asset’s return is influenced by a specific variable.
This richer view acknowledges that assets react differently to inflation, interest rates, or commodity prices,

making APT more aligned with real-world observations of risk-return trade-offs.

o CAPM beta: Treats market sensitivity as the only relevant systematic risk, oversimplifying

complex realities.
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e APT factors: Measures risk along multiple dimensions, capturing how different assets respond to

varied macroeconomic shocks.

o Key difference: CAPM sees risk as “one-size-fits-all,” while APT treats it as unique for each asset

based on factor loadings.

4. Practical Application

From a practical standpoint, CAPM is easy to use. Analysts only need three inputs — the risk-free rate, the
expected market return, and the stock’s beta — to estimate expected return. This simplicity is why CAPM
is widely taught and applied in finance. However, this very simplicity makes it oversimplified, as it ignores
other critical drivers of returns. APT, by contrast, is harder to apply because it requires identifying relevant
factors and estimating their premiums, which often varies across markets and time periods. While more

complex, APT provides a deeper, more realistic framework for practitioners who need accuracy.

e« CAPM ease: Quick to use with limited data, making it attractive for simple valuations and finance

courses.

o APT complexity: Requires statistical analysis and empirical testing to identify relevant factors,

raising application difficulty.

o Trade-off: CAPM offers convenience at the cost of accuracy, while APT offers accuracy at the cost

of complexity.

5. Theoretical vs Empirical Strength

CAPM enjoys strong theoretical elegance. It is derived from modern portfolio theory and produces a clean,
testable relationship between risk and return via the Security Market Line (SML). However, empirical
studies often show that CAPM fails to explain actual stock returns — for example, small-cap and value
stocks earn higher returns than CAPM predicts. APT, while less elegant theoretically (since it does not
specify exact factors), is stronger empirically. By allowing multiple sources of risk, it explains real-world
return patterns better. This is why APT-inspired models like the Fama-French three-factor and five-factor

models dominate modern empirical finance.

o CAPM theory: Strong theoretical roots but weak at matching empirical data; reality often violates

its predictions.
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e APT empirics: Weaker theoretical neatness but better at capturing actual stock behavior through

multi-factor analysis.

e Result: CAPM dominates classrooms; APT (and its descendants) dominate empirical research and

professional investing.

9.2 Multi-Factor Model vs. Single-Factor CAPM

9.2.1 CAPM as a Single-Factor Model
1. Core Concept

The Capital Asset Pricing Model (CAPM) is one of the earliest and most widely used asset pricing models
in finance. It simplifies the relationship between risk and return by assuming that the only factor
determining a security’s expected return is its sensitivity to the overall market. This sensitivity is measured
through beta (B). In other words, CAPM argues that if an asset moves closely with the market, it is riskier,
and therefore, investors will demand a higher return. Conversely, if an asset is less sensitive to the market,

its return will be lower.
Illustration:
o IfB =1, the stock moves in line with the market.
o IfB>1, the stock amplifies market movements (riskier).

o IfB <1, the stock is less volatile than the market (safer).

If B = 0, the stock is unaffected by the market (like a Treasury bill).

2. CAPM Equation
The CAPM formula is:
E(R)) = Rf + B; [E(Rm) — Rf]
Where:
o E(Rj): Expected return on asset i

o Rf: Risk-free rate (e.g., government bond yield)
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o Pi: Sensitivity of the asset to the market portfolio (systematic risk)

e [E(Rm) — Rf]: Market risk premium (extra return for investing in the risky market portfolio instead

of risk-free assets)
This equation shows that expected return is made up of:
1. Risk-free rate: Compensation for the time value of money.

2. Market risk premium: Compensation for bearing systematic market risk, scaled by the asset’s

beta.

3. Risk Implication
CAPM makes a strong claim: only systematic risk matters.

o Systematic risk: Market-wide factors like recessions, inflation, or interest rate changes. This risk

cannot be eliminated by diversification.

e Unsystematic risk: Company-specific factors such as strikes, management errors, or product
recalls. This risk is assumed to be irrelevant because it can be diversified away by holding a large

portfolio.

Ilustration:

If an investor holds only Tesla stock, they face both Tesla-specific risks (factory delays, lawsuits) and
market risks (oil prices, interest rates). But if the investor holds Tesla, Apple, Procter & Gamble, and 50
other stocks, the company-specific risks cancel out. CAPM assumes that rational investors always diversity,

so only systematic market risk remains relevant.

4. Example

Suppose:
e Risk-free rate (Rf) = 4%
e Market return (E(Rm)) = 10%
e Market risk premium = 6%

e StockAhasf =12
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Using CAPM:
E(RA) =4% + 1.2 x (10% — 4%)
E(RA)=4%+ 1.2 x 6% =11.2%

Interpretation:
e Since Stock A has a higher beta than the market (§ = 1), it carries more risk.
o Investors expect 11.2% return, which is above the market’s 10%, as compensation for this extra risk.

o Importantly, CAPM does not consider inflation, interest rate shocks, or exchange rate fluctuations
separately. All such influences are assumed to be captured indirectly through the market portfolio’s

performance.

5. Limitations
While CAPM is elegant and simple, it has several limitations.
1. Oversimplification of Reality:

CAPM assumes that market risk (beta) alone explains returns, ignoring other macroeconomic
factors like inflation, oil prices, or sector-specific dynamics. In reality, stocks can react very

differently to these factors even if they have the same beta.

Example: A utility stock (stable demand) and a technology stock (high growth) may both have § = 1, but
they respond differently to interest rate hikes. CAPM would treat them as equally risky, which is misleading.

2. Unrealistic Assumptions:
CAPM depends on assumptions such as:
o Perfect capital markets (no taxes, transaction costs, or restrictions).
o Homogeneous investor expectations (all investors agree on risks/returns).
o Auniversal market portfolio including every risky asset in the world.
These assumptions rarely hold true in practice.

Example: Investors disagree widely about future market returns, and it is impossible to construct a “true”

market portfolio that includes not just stocks but also real estate, commodities, and even human capital.
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3. Poor Empirical Performance:

Many studies show that CAPM fails to explain actual stock returns. Variables like company size
(small vs large) or value vs growth effects explain returns better than beta alone. This weakness led

to the development of multifactor models like APT and the Fama-French models.

9.2.2 Multi-Factor Nature of APT
1. Concept

The Arbitrage Pricing Theory (APT) recognizes that in reality, security returns are influenced by several
macroeconomic and financial risk factors, not just one (as in CAPM). Each factor captures a different
dimension of systematic risk, and each asset reacts differently to these risks. In this sense, APT provides a
multi-dimensional view of risk and return, where a company’s performance depends on how sensitive it

is to a range of economic forces.
Hlustration:
e An airline’s profitability may be heavily affected by oil price shocks.
e A commercial bank’s returns are more sensitive to interest rate changes.

e An export-oriented company may depend largely on exchange rate fluctuations.
CAPM would assign the same beta to each if they move similarly with the market, but APT shows
that their risk drivers differ significantly.

2. APT Equation
APT expresses expected return as:
E(R)) = Rf + biF1 + b2F2 + ... + b,F,
Where:
e E(Rj): Expected return on asset i
e Rf: Risk-free rate of return

e by Factor sensitivity (factor loading, showing how responsive the asset is to factor n)
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o Fu: Risk premium associated with factor
This formulation means that return is built up from:
1. The risk-free rate, and
2. Aseries of factor risk premiums, each multiplied by the security’s sensitivity.

Key point: Unlike CAPM’s “one-size-fits-all beta,” APT allows multiple dimensions of risk exposure.

3. Examples of Factors

APT does not specify which factors must be included — they are identified empirically. Commonly used

factors include:

o Inflation: Higher inflation erodes purchasing power and reduces real returns. Companies with low

pricing power (e.g., consumer goods) are more vulnerable.

o Interest rates: Rising rates increase borrowing costs and lower asset valuations. Banks may benefit

from rate hikes, but utilities usually suffer.

o Exchange rates: Export-oriented firms gain when the home currency weakens, while importers

may lose.

e Industrial production (GDP growth): A signal of economic strength; cyclical firms like

automakers gain, while defensive firms may be less affected.

e Oil/commodity prices: A direct driver for industries dependent on energy or raw materials.

Airlines, shipping, and logistics firms are particularly sensitive.
Ilustration:
o [Ifoil prices rise, an airline’s stock may drop sharply, but an oil producer’s stock may rise.

o Ifinterest rates rise, banks may improve net interest margins, while real estate developers suffer

from higher financing costs.

4. Implication
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The multi-factor approach allows APT to capture heterogeneity in risk exposure across industries and
firms. Unlike CAPM, which assumes all risk comes from the market factor, APT acknowledges that

different firms are impacted by different forces.
Ilustration:

e Airline Industry: Highly sensitive to oil prices, exchange rates (if foreign operations are large),

and GDP growth (demand for travel).

e Banking Industry: More sensitive to interest rates (loan spreads), inflation (erosion of real value),

and regulatory changes.

o Technology Industry: Strongly influenced by industrial production (business investment cycles)

and investor sentiment, but less by oil prices.

Thus, APT provides a richer and more nuanced explanation of returns, making it particularly useful in

modern portfolio management and risk analysis.

5. Application Example
Suppose three risk factors are identified:
e Inflation premium (Fi) = 3%
o Interest rate premium (F2) = 2%
e Industrial output premium (F3) = 1.5%

Now consider a stock with the following factor sensitivities:

b: = 1.2 (highly sensitive to inflation)

b2 = 0.8 (moderately sensitive to interest rates)

bs = 1.0 (moves one-for-one with industrial output)

Then the expected return is:

E(Rj) =Rf+ (1.2 X 3%) + (0.8 x 2%) + (1.0 x 1.5%)
E(Ri)=Rf+3.6% +1.6% + 1.5%

E(Rj)) =Rf+6.7%

If the risk-free rate is 4%, then total expected return = 10.7%.




ATLAS

SKILLTECH
UNIVERSITY

6. Comparative Illustration (APT vs CAPM)

Suppose the same stock has a beta of 1.1 and market risk premium of 6%.
e CAPM prediction: E(R;)) =4% + 1.1 x 6% = 10.6%.
e APT prediction (above): 10.7%.

In this case, CAPM and APT give similar results. But if oil prices or exchange rates change sharply, APT
would capture the impact explicitly, while CAPM would not.

9.2.3 Advantages of APT over CAPM

APT Advantages

Empirical

Reduced
Sl Restrictions

APT has better
empirical support APT has fewer

than CAPM. (IR
compared to CAPM.

Customizability Broader

APT can be Ana Iysis
customized to fit
specific needs. APT allows for a
broader risk
analysis.

Fig.9.1. Advantages of APT over CAPM

1. Flexibility

One of the strongest advantages of APT is its flexibility. CAPM assumes that only one factor — market
risk — drives expected returns. This assumption is often too narrow, because real-world returns are
influenced by a wide range of macroeconomic and financial variables. APT, on the other hand, is not

restricted to a single factor. It allows the inclusion of multiple variables, depending on the industry,
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economy, or investment strategy being considered. This makes APT far more adaptable and relevant in

practice, especially for investors who need models tailored to specific environments.

Example: APT can model a bank’s stock return as a function of interest rates, inflation, and credit
spreads, while for an airline company, the relevant factors may include oil prices, exchange rates, and
GDP growth. CAPM would treat both companies the same if they had the same beta, ignoring these

differences.

2. Realism

Another major advantage of APT is its realistic assumptions compared to CAPM. CAPM assumes the
existence of a theoretical “market portfolio” that contains all risky assets in the economy, including stocks,
bonds, real estate, commodities, and even human capital. Such a portfolio is practically impossible to
construct or observe. APT avoids this issue by not requiring a market portfolio. Instead, it only assumes the
principle of no arbitrage, which states that identical cash flows must be priced equally in efficient markets.

This makes APT more aligned with the way markets actually function.

Example: CAPM requires us to imagine investing in a portfolio that includes not just listed stocks but also
private businesses, art, and farmland. APT sidesteps this unrealistic assumption by simply saying: “as long

as no arbitrage opportunities exist, returns can be explained by multiple factors.”

3. Better Empirical Support

While CAPM has strong theoretical elegance, it has weak empirical support. Studies have shown that
CAPM often fails to explain real-world return variations, especially anomalies such as the size effect
(small-cap stocks earning higher returns than predicted) and the value effect (high book-to-market firms
outperforming). APT, by including multiple factors, provides a stronger empirical framework. It can
incorporate additional risk drivers to explain why certain types of stocks systematically earn higher or lower

returns than the CAPM predicts.

Example: The Fama-French Three-Factor Model, which adds size and value factors to the CAPM, is
essentially a practical application of APT. This extension helps explain why small-cap and value stocks

consistently outperform CAPM predictions.
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4. Reduced Restrictions

CAPM depends on strict assumptions such as homogeneous investor expectations, normal distribution of
returns, and costless borrowing and lending at the risk-free rate. These conditions are rarely found in real-
world markets. APT relaxes these restrictions. It does not require identical expectations among investors,
does not assume returns follow a perfect bell curve, and does not depend on unrealistic borrowing
conditions. By reducing reliance on such strong assumptions, APT provides a more usable framework for

actual investment decision-making.

Example: In reality, one investor may expect high inflation while another expects low inflation. CAPM
assumes both investors agree, while APT allows both perspectives as long as arbitrage conditions are

satisfied.

5. Customizability

APT is also advantageous because of its customizable nature. Investors and analysts can select relevant
factors that best describe risks for specific industries or time periods. This adaptability makes APT suitable
across different sectors and economies. CAPM, by contrast, uses a universal formula that cannot be adjusted

for industry-specific risks.

Example: For technology firms, factors like innovation cycles, R&D intensity, or patent activity could be
included. For energy companies, oil price sensitivity and global commodity shocks might be more
relevant. Thus, APT allows the model to be tailored for specific industries, while CAPM treats all

companies in the same way.

6. Broader Risk Analysis

Finally, APT offers a broader and more comprehensive analysis of risk. CAPM captures only one
dimension of risk — sensitivity to the market portfolio. While useful as a simplification, this approach
ignores other critical risks. APT, on the other hand, recognizes that investors face many different types of
systematic risk. By analyzing exposures across several factors, APT provides a deeper understanding of

what drives returns, enabling better portfolio construction and risk management.

Example: Consider two firms with the same CAPM beta of 1.2. CAPM predicts both should offer the same

return. However, APT might reveal that one is highly exposed to inflation while the other is mainly exposed
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to exchange rate fluctuations. This richer breakdown of risk exposure helps investors decide which stock

better fits their portfolio strategy.

9.3 Sources of Systematic Risk
9.3.1 Interest Rate Risk
1. Definition

Interest rate risk refers to the uncertainty in investment returns that arises due to changes in market interest
rates. Since interest rates directly affect the discount rate used in valuing securities, as well as the cost of
borrowing for firms, they are a key driver of asset prices. Investors in both fixed-income securities (like
bonds) and equities face exposure to interest rate fluctuations. In particular, long-term investments tend to
be more sensitive to interest rate changes than short-term ones because small changes in rates have a

magnified impact on long-duration cash flows.

Example: If a government bond pays a fixed 5% coupon but market interest rates rise to 6%, new bonds
are more attractive. As a result, the old bond loses value, since investors will only buy it at a lower price to

match the market yield.

2. Impact on Securities
The effect of interest rate risk is most obvious in the bond market, but it also significantly affects equities:

o Bonds: When interest rates rise, bond prices fall. This inverse relationship occurs because fixed
coupon payments become less attractive compared to new bonds with higher yields. The longer the

bond’s maturity, the greater the price drop.

o Stocks: Higher interest rates increase borrowing costs for companies, reducing their profits. They
also make bonds more attractive relative to equities, sometimes leading investors to shift away from
stocks. Growth stocks, which depend on future earnings, tend to suffer more because higher rates

increase the discounting of those future cash flows.
Example:

e A 10-year bond with a 5% coupon may fall sharply in price if rates rise to 7%, while a 1-year bond
will be only slightly affected.
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o A technology stock valued on expected growth 10 years into the future may see its price fall when

interest rates rise, while a utility stock paying steady dividends may decline less.

3. Portfolio Implications

Interest rate risk has different effects across industries and sectors, which influences portfolio allocation

decisions.

e Growth-Oriented Companies: Firms in sectors like technology or biotechnology often rely
heavily on external financing for R&D and expansion. When interest rates rise, their borrowing
costs increase, and their valuations fall more steeply because their earnings are expected far into the

future.

e Defensive Companies: Utilities, consumer staples, and healthcare firms are less sensitive to
economic cycles. While they are still affected by higher rates (since their bonds and dividends
compete with higher-yielding fixed income), their cash flows are relatively stable, making them less

vulnerable.
Example:
o Ifinterest rates rise suddenly:

o Tesla (growth-oriented): Faces higher financing costs for expansion, and its stock price

may drop sharply as investors discount long-term earnings more heavily.

o Duke Energy (utility): Stock price may also fall, but less dramatically, since it generates

steady cash flows and operates in a regulated environment.

9.3.2 Inflation Risk
1. Definition

Inflation risk, also known as purchasing power risk, refers to the possibility that rising prices will erode
the real (inflation-adjusted) returns on investments. Even if a security provides a positive nominal return,
investors may actually lose value in real terms if inflation grows faster than expected. This risk particularly
affects long-term investors because the compounding impact of inflation reduces the value of future cash

flows.
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Example: If a bond pays 6% annually but inflation rises to 7%, the real return is —1%. In this case, the

investor’s purchasing power declines despite receiving interest income.

2. Impact on Securities
Inflation influences both fixed-income securities and equities, though in different ways:

e Bonds: Since bonds provide fixed coupon payments, higher inflation erodes their real value.
Investors demand higher yields to compensate, which leads to a fall in existing bond prices. Long-

term bonds are especially vulnerable because the fixed payments stretch far into the future.

o Equities: For companies, inflation raises input costs such as raw materials, energy, and wages. If
firms cannot pass these costs on to consumers, their profit margins shrink, leading to lower stock
prices. However, firms with strong pricing power (e.g., consumer staples) may withstand inflation

better.
Example:

e A 20-year government bond paying $100 annually loses attractiveness if inflation unexpectedly

rises from 2% to 6%, since the purchasing power of $100 declines rapidly.

e A retail company like Walmart may cope with moderate inflation by raising prices, but a car

manufacturer with high material costs may see profits squeezed.

3. Portfolio Implications

To hedge against inflation risk, investors often include inflation-sensitive assets in their portfolios. These

assets tend to perform better when inflation is high because their value rises with prices.

o Commodities: Prices of oil, gold, and agricultural products generally rise with inflation, offering a

natural hedge.
o Real estate: Property values and rental income often increase during inflationary periods.

o Inflation-indexed bonds: Securities like U.S. TIPS (Treasury Inflation-Protected Securities) adjust

coupon and principal payments with inflation, preserving real returns.

Equity markets overall tend to perform poorly during periods of unexpectedly high inflation because

uncertainty increases and higher interest rates (used to fight inflation) reduce valuations.
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Example:

e During the 1970s, when the U.S. experienced high inflation, commodity prices (especially oil and

gold) surged, while the stock market delivered weak real returns.

e In contrast, inflation-protected bonds introduced later became a popular way for conservative

investors to preserve purchasing power.

9.3.3 GDP and Business Cycle Risk
1. Definition

Business cycle risk (or GDP risk) refers to the uncertainty in investment returns caused by fluctuations in
overall economic activity, as measured by Gross Domestic Product (GDP). Economies naturally move
through cycles of expansion and contraction — growth phases bring rising output, employment, and
consumption, while downturns bring slowdowns, higher unemployment, and weaker demand. Since
corporate earnings are closely tied to the state of the economy, securities are directly affected by these

cycles.

Example: During a boom, GDP growth drives higher consumer spending, increasing company revenues
and stock prices. Conversely, in a recession, weak demand reduces earnings and stock valuations, while

bond markets may experience more defaults from weaker companies.

2. Impact on Securities
GDP fluctuations influence different asset classes in distinct ways:
o Equities:

o Inexpansions, rising GDP leads to higher company sales and earnings, boosting stock prices.

Growth-oriented sectors (like technology and luxury goods) often outperform.

o Inrecessions, falling GDP reduces demand, lowering revenues and profits. Stock prices fall,

and riskier companies may face survival challenges.
e Bonds:

o Corporate bonds are vulnerable to recessions because lower earnings raise the chance of
default.
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o Government bonds, especially long-term treasuries, often gain in value during downturns as
investors seek safe havens.
Example:

e Inthe 2008 Global Financial Crisis, U.S. GDP contracted sharply, stock markets plunged by more
than 30%, and many companies faced liquidity crises. However, U.S. Treasury bonds rose in value

as investors fled to safety.

e In contrast, during the post-COVID expansion of 2021, GDP rebounded strongly, lifting corporate

earnings and fueling double-digit gains in stock indices worldwide.

3. Portfolio Implications

The degree of exposure to business cycles varies across industries and should be carefully considered when

building portfolios.

e Cyclical industries: These sectors depend heavily on consumer spending and economic growth.
Examples include automobiles, real estate, construction, airlines, and luxury goods. Their returns

tend to rise strongly during expansions but suffer sharply during recessions.

o Defensive industries: These sectors provide essential goods and services — such as food,
healthcare, utilities, and basic consumer products. Demand remains stable regardless of economic

conditions, making them less volatile and useful for risk reduction.
Ilustration:

e An automobile manufacturer like Ford or Toyota may see sales surge during GDP growth as

consumers buy new cars, but demand collapses in a recession.

o A pharmaceutical company like Pfizer or a utility provider like National Grid will still generate

steady revenue during downturns, since people continue to buy medicines and pay electricity bills.
Investor Strategy:
e During booms: Favor cyclical stocks for higher growth potential.

o During recessions: Shift allocations toward defensive stocks and government bonds for stability.
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9.3.4 Exchange Rate and Global Economic Risks
1. Definition

Exchange rate risk (also called currency risk) arises when changes in currency values affect the returns of
international investments or companies engaged in global trade. For instance, if a U.S. company earns
revenue in euros but the euro weakens against the dollar, its profits will shrink once converted back to

dollars.

Global economic risk refers to the uncertainty caused by worldwide economic shocks that affect multiple
countries simultaneously. These risks may stem from trade wars, geopolitical conflicts, commodity price
shocks, global recessions, pandemics, or financial crises. Unlike domestic risks, global risks cannot

easily be diversified away, as they tend to affect nearly all markets.

Example: During the COVID-19 pandemic (2020), exchange rates fluctuated sharply, oil prices briefly
turned negative, and global stock markets crashed almost simultaneously, showing the interconnectedness

of global risks.

2. Impact on Securities
Both exchange rate movements and global risks affect financial assets in significant ways:
e Equities:

o For multinational firms, a strong home currency reduces the value of foreign earnings. For
example, if Apple sells iPhones in Europe and the euro weakens against the dollar, its euro

revenues translate into fewer dollars, reducing reported profits.

o Global risks like trade wars or recessions depress demand across countries, lowering

corporate earnings and stock valuations worldwide.
o Bonds:

o Exchange rate risk impacts international bond investors. If a U.S. investor buys Japanese
government bonds and the yen weakens against the dollar, the investor may lose money even

if bond prices rise in yen terms.

o Global crises often push investors into “safe haven” bonds like U.S. Treasuries, causing their

prices to rise and yields to fall.
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o Commodities:

o Many commodities (like oil and gold) are priced in U.S. dollars. A stronger dollar can reduce

global demand by making commodities more expensive for foreign buyers.
o Intimes of global turmoil, gold often acts as a hedge, gaining value while equities fall.
Ilustration:

e In the 2008 financial crisis, global stock markets fell more than 30%, oil prices collapsed from

$147 to below $40 per barrel, and investors rushed into U.S. Treasuries.

e In 2022, the U.S. dollar surged against major currencies, which hurt U.S. exporters like Boeing but

benefited European importers paying in weaker euros.
3. Portfolio Implications
Managing exchange rate and global economic risks is a critical aspect of international investing.

o Export-oriented companies: Firms that rely heavily on international sales (e.g., Toyota, Boeing,
Samsung) are highly exposed to exchange rate fluctuations. A stronger home currency reduces their
competitiveness abroad. Conversely, companies that import raw materials may benefit if their home

currency strengthens.

« Diversification across countries: Investing in multiple markets helps reduce exposure to individual
country risks (like political instability or local recessions). However, during global crises,

correlations between markets rise, and diversification benefits shrink.

o Hedging tools: Investors often use financial instruments such as currency forwards, options, or
futures to manage exchange rate exposure. Similarly, adding gold or inflation-protected bonds can

help mitigate global economic risks.
Example:

e Aninvestor in 2022 who held only U.S. stocks lost value when the dollar surged, as foreign revenues
of multinationals shrank. However, a globally diversified portfolio with allocations to emerging

markets and commodities would have softened the blow.

e During the COVID-19 crash, even globally diversified equity portfolios fell, but investors holding

gold or government bonds saw protection from extreme downside risks.
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Knowledge Check 1

Choose the correct option:

1. Which type of risk arises when bond prices fall due to rising market interest rates?
a) Inflation risk
b) Interest rate risk
c¢) Exchange rate risk
d) Business cycle risk
2. Which risk reduces the real value of fixed coupon payments on bonds?
a) GDP risk
b) Inflation risk
¢) Global risk
d) Liquidity risk
3. Which industries are most affected during economic recessions?
a) Cyclical industries
b) Defensive industries
¢) Utility companies
d) Government sectors
4. Which risk affects multinational companies due to currency fluctuations?
a) Interest rate risk
b) Inflation risk
c¢) Exchange rate risk

d) Business cycle risk

9.4 Applications of APT in Portfolio Management
9.4.1 Identifying Macro-Economic Factors
1. Definition and Role

Macroeconomic factors are broad, economy-wide variables that systematically affect the performance of
all securities, though to different degrees. These factors are not firm-specific but represent risks that no

investor can completely diversify away. In the Arbitrage Pricing Theory (APT) framework, asset returns
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are assumed to be influenced by multiple such factors simultaneously, with each asset showing a unique

sensitivity (factor loading) to them.

The role of identifying these factors is crucial because they form the building blocks of APT-based models.
Instead of assuming that a single variable (like the market portfolio in CAPM) explains all returns, APT
recognizes that risk is multidimensional. This makes factor identification the first and most important step

in applying APT in practice.

Example: An automobile manufacturer may be highly exposed to oil prices (affecting fuel demand), while
a commercial bank may be more exposed to interest rates. Both are influenced by macroeconomic variables,

but the relevant factors differ.
2. Examples of Factors Commonly Used
Several macroeconomic variables have been widely studied and often included in empirical APT models.

o Interest Rates: Rising interest rates increase borrowing costs, reduce consumption and investment,
and lower present values of future cash flows. They typically push bond prices down and often

weigh on stock valuations.

o Example: A real estate company like D.R. Horton may see sales fall when mortgage rates

rise, as home loans become more expensive.

o Inflation: Unexpected inflation erodes the purchasing power of fixed coupon payments in bonds
and raises input costs for firms. Companies with weak pricing power may see profits shrink, while

commodity producers often benefit.

o Example: During the 1970s oil shocks, inflation surged, hurting most equity markets but

benefiting energy companies.

e GDP / Business Growth: Economic growth generally raises corporate earnings, while recessions
depress demand and profits. Cyclical firms benefit more during expansions, while defensive firms

remain relatively stable during downturns.

o Example: Automakers like Ford thrive in economic booms but suffer during recessions,

whereas food retailers like Walmart are less cyclical.

o Exchange Rates: Currency fluctuations directly impact exporters and importers. A stronger home
currency makes exports less competitive abroad, while a weaker one boosts foreign earnings once

converted back.
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o Example: If the yen strengthens against the U.S. dollar, Toyota’s U.S. revenues translate into

fewer yen, reducing reported earnings.

o Commodity Prices: Energy, metals, and agricultural prices play a central role in industries that

depend heavily on inputs.

o Example: Rising oil prices increase costs for airlines such as Delta, but benefit producers
like ExxonMobil.

3. Factor Selection in Practice

In applying APT, the choice of factors is not fixed. Unlike CAPM, which prescribes a single factor (the
market portfolio), APT requires researchers and analysts to empirically identify the most relevant variables.

Several methods are used in practice:

e Econometric Models: Analysts test how different macroeconomic variables (e.g., inflation, interest

rates, GDP growth) statistically explain variations in stock returns.

o Principal Component Analysis (PCA): A statistical technique that reduces large sets of economic
data into a smaller number of “principal components” that capture the majority of variation in asset

returns.

o Industry-Specific Factors: Not all industries respond equally to the same macro factors. Analysts

often tailor factors depending on the sector or even the company.
Examples:

o For technology companies, innovation cycles, R&D spending, and investor sentiment may be more

influential than oil prices.

o For energy companies, global crude oil prices and OPEC production decisions matter more than

consumer demand cycles.

e For airlines, jet fuel costs, GDP growth (demand for travel), and exchange rates (international

operations) are critical.

Thus, factor selection is context-dependent: it varies across time, countries, and industries. This flexibility

is one of APT’s main strengths compared to CAPM.
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9.4.2 Estimating Factor Sensitivities (Betas)
1. Definition

Factor sensitivity (also called factor loading or beta in the APT framework) measures how much a
security’s return changes in response to a change in a specific macroeconomic factor. Unlike the single beta
in CAPM, which measures sensitivity to the overall market, APT allows for multiple betas, each tied to a
different factor. These betas show the degree of exposure of an asset or portfolio to systematic risks like

inflation, interest rates, GDP growth, or commodity prices.

Example: If an airline stock has an oil price beta of —1.5, it means that when oil prices rise by 1%, the

airline’s return typically falls by 1.5%. This reflects its dependence on fuel as a major cost.

2. How It Is Estimated

The most common method for estimating factor sensitivities is historical regression analysis. This
involves statistically analyzing how past returns of a stock (or portfolio) have responded to changes in

chosen economic factors.
o Step 1: Select the relevant factors (e.g., inflation, interest rates, GDP growth).
o Step 2: Gather historical data for both stock returns and factor changes.
o Step 3: Regress the stock’s returns on these factor changes.
o Step 4: The regression coefficients (slopes) are interpreted as factor betas.

Illustration: Suppose we regress Company X’s monthly returns against monthly GDP growth. If the

coefficient = 2, it means:
e A 1% increase in GDP is associated with a 2% increase in the stock’s return.
e Thus, the GDP beta for Company X is 2.0.

This shows the company is highly cyclical and benefits strongly from economic growth.

3. Interpretation of Betas

Betas can be positive, negative, or near zero, each carrying different meanings.
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« High Positive Beta: The stock is very sensitive to the factor. Returns move strongly in the same

direction as the factor.

o Example: A construction company may have a GDP beta of 2.0, meaning its performance

soars during expansions but falls hard in recessions.
e Low or Zero Beta: The stock is not much affected by the factor.

o Example: A regulated utility company may have a GDP beta close to 0, since electricity

demand remains stable regardless of economic growth.
e Negative Beta: The stock moves opposite to the factor.

o Example: Gold often has a negative beta relative to stock market performance — when

markets fall (recession or crisis), gold prices usually rise.
Ilustration:
e Airline stock vs oil price — Beta =—1.5 (inverse relationship).
e Bank stock vs interest rates — Beta = +1.2 (higher rates improve loan spreads).

e Healthcare stock vs GDP — Beta ~ 0.3 (weakly tied to economic growth).

4. Portfolio Implications

Knowing factor betas allows investors and portfolio managers to measure and manage exposure to

macroeconomic risks.

« Risk balancing: If a portfolio is too exposed to interest rate risk (e.g., holds many bonds or financial
stocks), the manager can rebalance by adding assets that benefit from rising rates (e.g., banks or

floating-rate bonds).

o Hedging: If an investor has many growth-sensitive stocks (high GDP betas), they might hedge with

gold or defensive stocks, which have low or negative sensitivity to GDP.

o Factor tilts: Active managers often deliberately tilt portfolios toward factors they expect to perform

well (e.g., overweighting oil producers when oil prices are expected to rise).
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Example:
Suppose a portfolio has an average interest rate beta of —1.0, meaning its value falls when rates rise. If

central banks are signaling rate hikes, the manager might:
e Reduce exposure to long-term bonds (highly rate-sensitive).
e Increase holdings in banks (which have positive interest rate betas).

This adjustment ensures the portfolio is better positioned against expected macroeconomic changes.

9.4.3 Using APT for Asset Pricing and Portfolio Construction
1. Asset Pricing

APT provides a systematic way to estimate the fair return of a security by considering multiple
macroeconomic factors. Unlike CAPM, which relies only on market beta, APT uses factor loadings

(sensitivities) to calculate expected returns.

Formula:

E(R) = Rf + biF; + bsF; + ... + b,F,
Where:
o Rf=risk-free rate
e b, =sensitivity of the asset to factor n
e F, =risk premium of factor n
Once the expected return is estimated:
o Ifactual expected return > APT predicted return, the stock is undervalued (attractive to buy).

o Ifactual expected return < APT predicted return, the stock is overvalued (should be avoided or

sold).
Example:
° Rf = 4%

e Factor 1 (interest rate premium) = 3%, 1 = 0.8

e Factor 2 (inflation premium) = 2%, B> =1.2
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E(Ri) =4% + (0.8 x 3%) + (1.2 x 2%)
E(Ri) =4% +2.4% + 2.4% = 8.8%
If analysts expect the stock to yield 10%, then:
e Actual return (10%) > APT predicted return (8.8%)
o The stock is undervalued and attractive for investment.

This arbitrage mechanism ensures that securities eventually trade close to their fair values.

2. Portfolio Construction

APT is also valuable in portfolio design, helping managers balance exposure across multiple risk factors.
By knowing factor sensitivities (betas), investors can build portfolios that align with their expectations

about the economy or that hedge against unwanted risks.

o Reducing factor exposure: If a portfolio is too sensitive to inflation risk (high inflation beta), the

manager can add inflation-hedging assets like commodities, real estate, or inflation-linked bonds.

o Factor-neutral portfolios: Managers may also construct portfolios where exposure to certain risks
1s minimized. For instance, they might want to remain neutral to interest rate risk but keep exposure

to GDP growth.

Example:
Suppose a portfolio has an inflation beta of 1.5, meaning it loses value when inflation rises. To offset this,

the manager could:
e Add TIPS (Treasury Inflation-Protected Securities), which benefit directly from inflation.
e Increase commodity exposure, since oil and gold often rise with inflation.

This adjustment creates a more balanced portfolio without completely eliminating growth opportunities.

3. Risk Management

APT also enables risk decomposition — breaking down total portfolio risk into contributions from each
macroeconomic factor. By doing this, managers can hedge unwanted risks while maintaining desired

eXposures.
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o Hedging interest rate risk: If a portfolio is highly sensitive to rising rates (negative performance

when rates go up), managers can use interest rate futures or swap contracts to neutralize that risk.

e« Managing currency exposure: If a portfolio has significant international holdings, foreign

exchange forwards or options can be used to reduce exchange rate volatility.

Example:

If a portfolio’s performance is explained as:
e 40% exposure to GDP growth,
e 30% to interest rate changes,
e 20% to inflation, and
e 10% to oil prices,

the manager can clearly see that GDP growth dominates portfolio risk. If an economic slowdown is

expected, they can rebalance toward defensive sectors or safe-haven assets.

4. Strategic Use in Practice

Institutional investors frequently use APT concepts to construct factor-based portfolios, tailoring them to

specific macroeconomic environments.

o Inflation-hedged portfolios: Designed to protect purchasing power by including inflation-linked

bonds, commodities, and real estate.

o Interest-rate-sensitive portfolios: Useful for investors who expect rate movements; they might

overweight financials (benefit from higher rates) or utilities (suffer from higher borrowing costs).

e Global exposure portfolios: Manage risks arising from currency fluctuations and global shocks by

diversifying across markets and currencies.
Example:

o A pension fund concerned about inflation may allocate 20% to TIPS, 10% to commodities, and

70% to equities, balancing growth with inflation protection.

o Aglobal equity fund may diversify across U.S., European, and Asian markets to minimize country-

specific risks, while using currency hedging tools to reduce exchange rate volatility.
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“Activity: Applying APT to Portfolio Decisions”

Provide students with data on two securities, including their sensitivities (betas) to interest rate and
inflation factors, along with respective factor risk premiums. Ask them to calculate expected returns
using the APT formula, compare results with actual returns, and decide whether each security is

undervalued or overvalued.

9.5 Summary

% The Arbitrage Pricing Theory (APT) is a multi-factor model developed by Stephen Ross in 1976.

X/

¢ Unlike CAPM, which uses only one factor (market beta), APT considers multiple macroeconomic and

financial variables.
% The principle of APT is based on the absence of arbitrage opportunities in well-functioning markets.
% The general APT formula is E(Ri) = Rf + b1F1 + b2F2 + ... + bnFn.

¢ Each factor in APT has a risk premium, and securities show different sensitivities (factor betas) to these

risks.

% Common factors in APT include inflation, interest rates, GDP growth, exchange rates, and commodity

prices.

s CAPM is a single-factor model that links return only to market risk, while APT adopts a broader
approach.

X/

s APT requires fewer restrictive assumptions compared to CAPM, making it more flexible and practical.

X/

« Systematic risks such as interest rate, inflation, business cycle, and global shocks are central in APT

analysis.
% Factor sensitivities (betas) are estimated using historical regression or statistical models.

¢ APT helps in pricing assets by comparing predicted returns with actual expected returns to identify

mispricing.
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¢ Portfolio managers use APT to design factor-diversified portfolios, reducing exposure to unwanted
risks.

« APT provides a comprehensive framework for risk management, asset valuation, and portfolio

construction in modern finance.

9.6 Key Terms

1. Arbitrage Pricing Theory (APT): A multi-factor asset pricing model that explains returns using

various economic and financial factors.
2. Arbitrage: The practice of exploiting price differences across markets to earn risk-free profits.
3. Factor Sensitivity (Beta): A measure of how much a security’s return responds to a specific risk factor.
4. Risk Premium: The extra return demanded by investors for bearing additional systematic risk.
5. Systematic Risk: Market-wide risk that cannot be eliminated through diversification.
6. Unsystematic Risk: Firm-specific risk that can be diversified away in a portfolio.

7. Multi-Factor Model: An asset pricing model that explains returns through multiple risk factors rather

than a single one.

8. Macroeconomic Factors: Broad economic variables such as inflation, interest rates, GDP growth, and

exchange rates that affect security returns.

9. No-Arbitrage Condition: The assumption in APT that arbitrage opportunities are temporary and

cannot persist in efficient markets.

10. Diversification: The process of spreading investments across assets to reduce unsystematic risk

exposure.

9.7 Descriptive Questions

1. Explain the concept of Arbitrage Pricing Theory (APT) and its significance in modern portfolio

management.

2. Discuss the key assumptions underlying APT. How are they different from CAPM assumptions?
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3. Compare CAPM as a single-factor model with APT as a multi-factor model.

4. What are the major sources of systematic risk considered in APT? Explain with examples.

5. How are macroeconomic factors identified for use in APT?

6. Describe the process of estimating factor sensitivities (betas) in the APT framework.

7. How can APT be used for asset pricing and detection of mispriced securities?

8. Explain how APT assists portfolio managers in constructing diversified and factor-balanced portfolios.

9. Critically evaluate the advantages and limitations of APT compared to CAPM in real-world

applications.
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Answers to Knowledge Check

Knowledge Check 1

. b) Interest rate risk
. b) Inflation risk

1
2
3. a) Cyclical industries
4

. ¢) Exchange rate risk
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9.9 Case Study

Applying APT in Portfolio Management — The Case of Meera’s Investment

Introduction

Portfolio managers often face the challenge of balancing return expectations with exposure to
different types of systematic risk. While the Capital Asset Pricing Model (CAPM) considers only
market risk, the Arbitrage Pricing Theory (APT) allows a more comprehensive view by
incorporating multiple macroeconomic factors. This case study explores how APT can guide
better investment choices by identifying relevant economic drivers, measuring factor sensitivities,

and aligning portfolios accordingly.

Background

Meera, a 38-year-old portfolio manager, is constructing a diversified portfolio for her clients. She

considers two stocks:
o Stock A (Manufacturing firm): Highly sensitive to inflation and interest rate changes.
o Stock B (IT company): More sensitive to GDP growth and exchange rate fluctuations.
The risk-free rate in the economy is 5%. The identified factor risk premiums are:
e Inflation premium = 2%
e Interest rate premium = 3%
e GDP growth premium = 4%
o Exchange rate premium = 2.5%
Using regression analysis, Meera estimates factor sensitivities (betas):
e Stock A — P inflation = 1.2, B interest rate = 1.0

o Stock B — B GDP = 1.3, B exchange rate = 0.9

Problem Statement 1: Identifying Fair Returns with APT
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Using the APT formula:
e ERA)=5%+ (1.2 x2%)+ (1.0 X 3%) =10.4%
e EMRB)=5% + (1.3 x 4%) + (0.9 x 2.5%) = 13.25%

If analysts forecast Stock A’s return at 12% and Stock B’s return at 12%, Meera notices:
o Stock A appears undervalued (APT predicts 10.4% but actual forecast is 12%).
e Stock B appears overvalued (APT predicts 13.25% but forecast is only 12%).

Solution: Invest more in Stock A and limit exposure to Stock B.

Problem Statement 2: Managing Factor Exposures

Meera also observes that Stock A adds more inflation and interest rate risk to the portfolio, while

Stock B brings GDP and exchange rate exposure.

Solution: She balances the portfolio by including other low-beta defensive assets (like utilities or

government bonds) to hedge against factor shocks.

Problem Statement 3: Using APT for Long-Term Diversification

Over time, Meera must ensure her clients’ portfolios remain resilient across changing economic

cycles.

Solution: She periodically re-estimates factor sensitivities and adjusts the portfolio mix, ensuring

alignment with prevailing economic conditions.

MCAQ (for learners)

Which stock should Meera prefer based on APT predictions?
a) Stock A only

b) Stock B only

c) Both A and B equally

d) Neither
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Answer: a) Stock A only

Conclusion

APT allows portfolio managers like Meera to go beyond market beta and assess how multiple
economic factors shape expected returns. By identifying undervalued assets, controlling factor

exposures, and continuously monitoring sensitivities, APT helps construct well-diversified and

risk-managed portfolios, leading to more informed and resilient investment decisions.
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Unit 10: Portfolio Theories (Part III)

Learning Objectives

1. Understand the evolution of advanced portfolio theories beyond CAPM and APT.
2. Explain the Fama-French Three-Factor Model and its contribution to asset pricing.
3. Analyze the role of size and value factors in explaining stock returns.
4. Examine extensions such as the Carhart Four-Factor Model including momentum.
5. Compare traditional portfolio models with multifactor empirical models.
6. Evaluate the effectiveness of factor models in predicting real-world returns.
7. Apply multifactor models for portfolio performance measurement.
8. Assess the practical limitations and criticisms of advanced portfolio models.
9. Interpret the role of behavioral aspects in shaping modern portfolio theories.
Content
10.0 Introductory Caselet
10.1 Introduction to Modern Portfolio Theory
10.2  Risk-Return Optimization
10.3  Efficient Frontier
10.4  Optimal Portfolios
10.5 Summary
10.6 Key Terms
10.7  Descriptive Questions
10.8  References
10.9 Case Study
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10.0 Introductory Caselet

“Exploring the Fama-French Three-Factor Model — The Case of Ananya’s Portfolio Review”

Ananya, a 34-year-old investment consultant, has been using CAPM for years to estimate expected returns
for her clients’ portfolios. Recently, she noticed that small-cap and value stocks in her clients’ portfolios
were generating higher returns than CAPM predicted. Curious, she began exploring the Fama-French
Three-Factor Model, which incorporates not only market risk but also size (SMB: small minus big) and

value (HML: high minus low) effects.

She decides to analyze two stocks:
e Stock X: A small-cap manufacturing firm with a high book-to-market ratio.
e Stock Y: A large-cap technology company with a low book-to-market ratio.

Using CAPM, both stocks appear fairly valued. However, when Ananya applies the Fama-French model,
she finds Stock X shows strong positive exposure to the size and value factors, while Stock Y has weak or
negative exposure. This suggests Stock X may outperform expectations due to the small-cap and value

premium, whereas Stock Y may deliver lower-than-expected returns despite its strong market presence.

Ananya must now decide how to communicate these insights to her clients, who traditionally favor large,

established companies.

Critical Thinking Questions

1. Why might the Fama-French model provide a more accurate prediction of returns than CAPM in

Ananya’s case?

2. How should Ananya balance her clients’ preference for large-cap stocks with the evidence of small-

cap and value premiums?

3. What risks might arise from relying too heavily on factor-based models like Fama-French?
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10.1 Introduction to Modern Portfolio Theory

10.1.1 Concept of MPT
1. Risk-Return Relationship

o Every investment involves risk, and investors expect to be compensated through higher

returns for bearing higher risk.
o MPT provides a structured way to measure this trade-off.
2. Diversification

o The cornerstone of MPT is diversification — the process of combining assets whose returns

are not perfectly correlated.

o For example, if one asset tends to perform poorly during recessions while another performs

well, combining the two reduces portfolio volatility.
3. Efficient Frontier
o MPT introduces the efficient frontier, a curve that represents the optimal set of portfolios.
o Portfolios on this frontier deliver the maximum return possible for each given level of risk.

o Any portfolio below the frontier is inefficient, as better risk-return combinations are

available.
4. Portfolio vs. Individual Asset Evaluation

o An asset may appear risky on its own, but when combined with others, it can reduce total

risk.

o Forinstance, stocks and bonds often move differently; combining them creates a more stable

portfolio.
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10.1.2 Assumptions of MPT

MPT Assumptions

Mean-Variance

Investment decisions are made for
a single period.

Single-Period

Homogeneous All investors have the same
Expectations expectations.

Fig.10.1. Assumptions of MPT

Portfolio risk and return are
measured by mean and variance.

Markets are efficient with no
transaction costs.

Asset returns follow a normal
distribution.

MPT is based on several simplifying assumptions that make the model mathematically tractable, though

not always realistic.

1. Rational and Risk-Averse Investors

o Investors act rationally and aim to maximize expected utility.

o They dislike risk and will only take additional risk if compensated with higher expected

returns.

2. Mean-Variance Framework

o Investors evaluate portfolios based only on expected return (mean) and risk

(variance/standard deviation).

o They ignore higher-order distribution aspects such as skewness (asymmetry) or kurtosis (fat

tails).
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3. Single-Period Time Horizon
o Investment decisions are made with a fixed, single-period horizon (e.g., one year).
o This allows for easier calculation of expected returns and risks.
4. Perfect Capital Markets
o There are no transaction costs, taxes, or restrictions on short selling.
o Investors can borrow and lend unlimited amounts at a single risk-free rate.
5. Homogeneous Expectations

o All investors have the same expectations about expected returns, variances, and covariances

of securities.
o This leads to all investors identifying the same efficient frontier.
6. Normally Distributed Returns

o Security returns are assumed to follow a normal distribution, which supports the mean-

variance framework.

10.1.3 Markowitz’s Contribution to Portfolio Selection

Harry Markowitz revolutionized the field of investment theory in the 1950s by developing the first rigorous,
mathematical model of portfolio selection. His ideas laid the foundation for what is now known as Modern

Portfolio Theory (MPT) and fundamentally changed how investors think about risk and return.
1. Shift in Perspective

Before Markowitz, most investors followed a simple strategy: select securities with the highest expected
returns. The prevailing mindset was that more return was always better, with little attention to how different
investments interacted when combined. Markowitz shifted the focus from analyzing securities in isolation

to evaluating them as part of a portfolio.

His insight was that the performance of an individual asset cannot be judged solely on its expected return
and risk; what truly matters is how the asset interacts with other assets. Two risky assets might create a

safer portfolio when combined, depending on their correlation.

Example:
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o Stock A: Expected return = 10%, Standard deviation = 15%.
e Stock B: Expected return = 12%, Standard deviation = 20%.

o Ifthey move independently (low correlation), combining them could produce a portfolio that is less

risky than either stock on its own.

This was a revolutionary shift: risk should be managed at the portfolio level, not at the individual asset

level.

2. Mathematical Quantification of Diversification

Markowitz formalized the concept of diversification mathematically. He demonstrated that portfolio risk
is not simply the weighted average of individual asset risks, but instead depends on the correlation

between assets.
Two-asset portfolio variance formula:
o%p = wi?61? + w2?62% + 2wiw2C0v(R1,Rz2)

Where:

e w1, w2 = portfolio weights of assets 1 and 2

e 012, 02° = variances of the two assets

e Cov(Ri, Rz2) = covariance of their returns
If the correlation between the two assets is low (or negative), the overall portfolio variance decreases.
Example:

e Stock A and Stock B both have high individual risk.

o Iftheir correlation = +1 (perfectly correlated), diversification gives no benefit — risk remains high.

o Iftheir correlation = —1 (perfect negative correlation), one rises exactly when the other falls — the

portfolio can theoretically eliminate risk.

This quantification proved why diversification works and why it is essential in building portfolios.

3. Efficient Frontier
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Another major contribution was the concept of the efficient frontier. Markowitz showed that, given a set
of assets, investors could construct a range of portfolios with different risk-return combinations. Out of all

possible portfolios, only those on the efficient frontier are optimal.
o Portfolios on the frontier maximize expected return for each level of risk.

o Portfolios below the frontier are inefficient, because there exists another portfolio with higher

return for the same risk or lower risk for the same return.
Example:

e Suppose Investor X can choose between Portfolio A (10% return, 12% risk) and Portfolio B (10%

return, 10% risk).
o Portfolio B is clearly superior — it lies on the efficient frontier, while A lies below it.

This concept still underpins modern investment practice, where investors seek to position themselves along

the efficient frontier depending on their risk tolerance.

4. Mean-Variance Optimization

Markowitz introduced the process of mean-variance optimization. His model uses three main inputs:
1. Expected returns of each asset.
2. Variances of asset returns (measures of individual risk).
3. Covariances between asset returns (measures of how assets move together).

By solving an optimization problem with these inputs, investors can determine the portfolio weights that

deliver the highest return for a given level of risk or the lowest risk for a given level of return.
Example:

o Ifan investor wants a target return of 9%, mean-variance optimization will find the combination of

assets that achieves this return with the lowest possible risk.

o Conversely, if the investor is willing to tolerate 10% risk, the model identifies the portfolio with the

maximum return achievable at that risk.

This systematic approach replaced guesswork and intuition with a quantitative framework.
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5. Foundation for Later Models

Markowitz’s framework paved the way for many later developments in finance. Concepts like the Capital
Market Line (CML), Security Market Line (SML), and the Capital Asset Pricing Model (CAPM) are
direct extensions of his work. Without his introduction of portfolio theory, the development of these models

— and the field of modern asset pricing — would not have been possible.
Example:

e The CAPM assumes investors hold Markowitz’s efficient portfolios and then adds the concept of a

risk-free asset to derive a market equilibrium model.

e Factor models like the Arbitrage Pricing Theory (APT) also build on the same foundation of risk-

return trade-offs and diversification.

6. Recognition

For his groundbreaking contributions, Harry Markowitz was awarded the Nobel Prize in Economics in
1990, alongside Merton Miller and William Sharpe. His work remains a cornerstone of modern investment

analysis and is taught in virtually every finance and investment course worldwide.

Example of real-world application: Every major asset manager today, from BlackRock to Vanguard, uses
some form of mean-variance optimization or efficient frontier analysis in constructing mutual funds, ETFs,

and pension portfolios. Markowitz’s ideas form the backbone of institutional investing.

“Activity: Constructing an Efficient Portfolio”

Provide students with expected returns, standard deviations, and correlation coefficients of two
securities. Ask them to calculate portfolio return and variance for different weight combinations,
then plot results to identify the efficient frontier. Discuss how diversification reduces overall risk

and why some portfolios are considered more efficient than others.

10.2 Risk-Return Optimization
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10.2.1 Role of Diversification in Risk Reduction
1. Definition and Concept

Diversification is the strategy of spreading investments across a variety of assets to reduce the impact of
poor performance in any single security or sector. The principle is simple: “don’t put all your eggs in one
basket.” If one asset performs badly, others may perform well, balancing the overall return. Diversification
does not remove all risks, but it significantly reduces unsystematic (company- or industry-specific)

risks.

Example: If an investor holds only shares of an airline, a rise in oil prices or a strike could severely damage
returns. However, if the portfolio also includes bank stocks, technology firms, and government bonds, the

overall effect of the airline’s losses is cushioned.

2. Systematic vs. Unsystematic Risk
Diversification works by targeting unsystematic risk, not systematic risk.

o Systematic risk: Market-wide forces that affect all investments, such as recessions, inflation,
geopolitical conflicts, or interest rate changes. These risks cannot be eliminated through

diversification.

o Unsystematic risk: Firm- or sector-specific factors such as management failures, labor strikes, or
product recalls. These risks vary across companies and industries and can be reduced by holding

many different securities.
Example:

o If Apple suffers a supply chain issue, its stock may fall. But Microsoft or Coca-Cola may remain

unaffected, so a diversified portfolio suffers less.

o However, if a global recession hits, nearly all stocks are affected, and diversification cannot prevent

losses — this is systematic risk.

3. The Power of Diversification
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The effectiveness of diversification comes from combining assets with low or negative correlations. If
two assets do not move in the same direction at the same time, their combination smooths out portfolio

fluctuations.
Illustration:

o During recessions, stocks often decline as company earnings fall. At the same time, government

bonds usually rise in value as investors seek safety.

o A portfolio that mixes stocks and bonds will therefore have lower volatility than one holding only

stocks.
Numerical Example:

o If Stock A falls by —10% in a downturn but Bonds rise by +5%, a portfolio holding 50% of each

loses only —2.5% instead of —10%. This demonstrates how diversification cushions risk.

4. Practical Illustration
Diversification is particularly useful for reducing sector-specific exposure.
Example:

e An investor holds only automobile stocks like Ford, Toyota, and General Motors. If auto sales

decline due to rising fuel costs, the entire portfolio suffers.

o If the investor adds healthcare stocks (e.g., Pfizer, Johnson & Johnson) and consumer staples (e.g.,
Procter & Gamble, Nestl¢), the portfolio is less vulnerable. These sectors tend to remain stable in

downturns because people still need medicines and basic goods regardless of economic conditions.

Thus, diversification allows investors to spread risk across industries with different sensitivities to the

business cycle.

5. Key Academic Insight

Markowitz’s portfolio theory mathematically proved that diversification reduces risk most effectively when
assets are not perfectly correlated. If two assets have a correlation of +1, diversification provides no
benefit because they move exactly together. If correlation is 0 or negative, diversification reduces risk

substantially.
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As the number of securities in a portfolio increases, unsystematic risk approaches zero. What remains is
only systematic risk, which no amount of diversification can eliminate.
Example:

e A portfolio with just 2 or 3 stocks still carries high unsystematic risk.

e By holding 20-30 well-chosen stocks across sectors, an investor eliminates most company-specific

risks.

e Beyond that, adding more securities provides diminishing benefits since only market-wide risk

remains.

10.2.2 Expected Return and Portfolio Variance
1. Expected Return of a Portfolio

The expected return of a portfolio is the weighted average of the expected returns of all assets in the
portfolio. It represents the “mean” outcome investors expect, based on their holdings. Each asset’s

contribution depends on its weight (proportion of the portfolio invested in it).

Formula:

E(Rp) =wiE(R1) + w2E(R2) + ... + wnE(Rn)
Where:
o E(Rp): expected portfolio return
o w;: portfolio weight of asset
e E(R)): expected return of asset i
Example 1 (Two Assets):
e Stock A: Expected return = 12%, Weight = 60%
e Stock B: Expected return = 8%, Weight = 40%

E(Rp) = (0.6 x 12%) + (0.4 x 8%)
E(Rp) = 7.2% + 3.2% = 10.4%

Thus, the portfolio is expected to generate 10.4% annually.
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Example 2 (Three Assets):
e Stock X: Return = 15%, Weight = 50%
e Stock Y: Return = 10%, Weight = 30%
e Stock Z: Return = 6%, Weight = 20%

E(Rp) = (0.5 x 15%) + (0.3 x 10%) + (0.2 x 6%)
E(Rp) = 7.5% + 3% + 1.2% = 11.7%

This illustrates that expected portfolio return depends on the mix of assets, not just individual returns.

2. Portfolio Variance (Risk)

While expected return is a simple weighted average, portfolio risk is more complex. Risk depends not

only on the risks of individual assets but also on how the assets move together (covariance or correlation).

Formula for two-asset portfolio variance:

o%p = wi?o1? + w2202 + 2wiw2Cov(R1,Rz2)
Where:
e o’p: variance of the portfolio
e 012, 622: variances of the two assets
e Cov(R1,R2): covariance between asset returns

If correlation (p) is known, then:

Cov(R1,R2) =p X 61 X 052

Example 1 (Two Assets):
e 01=15%(0.15), 62=10% (0.10)
e Weights = 50% each (w1 =w2=0.5)
e Cov(R1,R2)=0.008

o®p = (0.25 x 0.0225) + (0.25 x 0.01) + (0.5 x 0.008)
o%p = 0.005625 + 0.0025 + 0.004 = 0.012125

Portfolio Standard Deviation = ¥0.012125 =~ 11%
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This is lower than the simple average of 15% and 10% (12.5%). Diversification reduces risk.

Example 2 (Using Correlation):
o Stock A: 61 =18% (0.18), Stock B: 62 =12% (0.12)
o Weights: 60% A, 40% B
e Correlation (p) =0.3

Cov(R1,R2) =0.3 x 0.18 x 0.12 = 0.00648

o°p = (0.6> % 0.0324) + (0.4% x 0.0144) + (2 x 0.6 x 0.4 x 0.00648)
o°p = 0.011664 + 0.002304 + 0.0124416 = 0.02641

op =V0.02641 = 16.25%

Although Stock A alone is riskier (18%), combining it with Stock B reduces the portfolio’s overall risk to
16.25%.

3. Interpretation

The key insight from Markowitz’s work is that portfolio risk is not a simple average of individual risks.

Instead, it depends on the degree of correlation between assets:
o Perfect correlation (p =+1): No diversification benefit. Risk is just the weighted average.

e Less than perfect correlation (p < 1): Portfolio risk is lower than the average, creating

diversification benefits.

o Perfect negative correlation (p = —1): Risk can theoretically be eliminated if weights are chosen

correctly.
Hlustration:

o If an airline stock (highly exposed to oil prices) is combined with an oil company stock (which

benefits from higher oil prices), the negative correlation reduces overall risk.

o Ifaninvestor only holds technology stocks, all of which are positively correlated, diversification is

limited and risk remains high.
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10.2.3 Covariance and Correlation Between Assets
1. Covariance

Covariance measures how two assets move together relative to their average returns. It captures whether

asset returns co-vary positively, negatively, or randomly.

Formula:

Cov(R1, R2) = X [(Ri — E(R1)) (R: — E(R2))] / N

« Positive covariance: When one asset’s return is above average, the other also tends to be above

average — they move together.

e Negative covariance: When one asset’s return is above average, the other tends to be below average

— they move in opposite directions.
o Covariance = 0: No relationship; the assets move independently.
Ilustration:
e Ifoil prices rise and airline stocks usually fall, their covariance will be negative.
o If GDP rises and both consumer goods and banking stocks rise, their covariance will be positive.
Numerical Example:

Suppose we observe the following annual returns (in %):

Year|Stock A|Stock B

1 12 8
2 10 6
3 8 4

e E(RA)=(12+10+8)/3 = 10%

« E(RB)=(8+6+4)/3 = 6%
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Cov(RA,RB) = [(12-10)(8-6) + (10-10)(6-6) + (8-10)(4—6)] / 3

=[(2)(2) + (0)(0) + (=2)(-2)] / 3
—(4+0+4)/3=267

Positive covariance means the two stocks tend to move in the same direction.

2. Correlation

Correlation is a standardized form of covariance that ranges between —1 and +1. It indicates the strength

and direction of the relationship between two assets.

Formula:

piz=Cov(R1, R2) / (01 X 62)
Where:
e p=+1 — Perfect positive correlation (assets move exactly together; no diversification benefit).

e p=-1— Perfect negative correlation (assets move in opposite directions; maximum diversification

benefit).
e p=0— No relationship; assets move independently.
Numerical Example:
Using Stock A and B above:
o oA=1[((12-10)2+ (10-10)> + (8-10)2 ) / 3] = V[(4+0+4)/3] =V(2.67) = 1.63
o oB=1[((8-6)*+ (6-6)* + (4-6)*) / 3] = V[(4+0+4)/3] =N(2.67) ~ 1.63
pAB =2.67/(1.63 x 1.63)=2.67/2.66 ~ 1.0

This means Stock A and Stock B are perfectly correlated in this dataset — they move almost identically.

3. Portfolio Implications
The benefit of diversification depends critically on correlation, not just the number of assets.
o Ifp=+I: No diversification benefit. Portfolio risk is just a weighted average of individual risks.

e Ifp=-1:Risk can be completely eliminated if weights are chosen properly.
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o If-1 <p<+1: Diversification reduces risk but cannot eliminate it entirely.

Example:

Suppose Stock X (6 =20%) and Stock Y (o = 15%) have equal weights:
e Ifp=+1—0op=0.5(20%) + 0.5(15%) = 17.5% (no reduction).
e Ifp=0—0p<17.5% (risk reduced due to imperfect correlation).
e Ifp=-1 — With correct weights, op = 0 (risk eliminated).

This shows why investors seek assets with low or negative correlation (e.g., stocks + bonds).

4. Practical Example

In practice, very few assets are perfectly correlated or perfectly negatively correlated. Most correlations fall

between —0.5 and +0.8. This means diversification reduces risk but does not remove it entirely.

o Stocks and bonds: Often show low or negative correlation. In recessions, stock prices usually fall

while government bonds rise, providing stability.

e Oil prices and airline stocks: Negative correlation. When oil prices rise, airlines face higher costs,

but oil producers benefit.

e Global equity markets: Often positively correlated, but correlations can vary by country and

sector.
Numerical Illustration (Stocks and Bonds):
e Stock 6 =18%, Bond 6 =10%
e Correlation =-0.2
e Weights = 50% each
Cov=pxoSxoB=-0.2x0.18 x0.10=-0.0036

o%p = (0.5> x 0.0324) + (0.5 x 0.01) + (2 x 0.5 x 0.5 x —0.0036)
=0.0081 +0.0025 — 0.0018 = 0.0088

op = V0.0088 ~ 9.38%




ATLAS

SKILLTECH
UNIVERSITY

This is much lower than the simple average (14%). The negative correlation creates a significant

diversification benefit.

10.3 Efficient Frontier
10.3.1 Concept of Efficient Frontier
1. Definition

The efficient frontier is a central concept in Modern Portfolio Theory (MPT) developed by Harry
Markowitz. It represents the set of optimal portfolios that maximize expected return for each level of risk
or minimize risk for each expected return. Any portfolio lying on the efficient frontier is considered efficient

because no other portfolio offers a better combination of risk and return.

In other words, the efficient frontier is the “boundary” of the best possible investment opportunities.
Portfolios that lie inside this boundary (below the curve) are considered inefficient, since there exist other

portfolios that deliver higher returns for the same level of risk.

Ilustration: Imagine plotting risk (standard deviation) on the x-axis and expected return on the y-axis. All
possible portfolios form a “cloud” of points, but the efficient frontier traces the upper-left boundary of this

cloud — the best risk-return trade-offs available.

2. Dominance Principle

The concept of the efficient frontier is based on the dominance principle, which means that rational

investors always prefer portfolios that give more return for the same risk or less risk for the same return.

o Portfolios above and to the left of others are superior because they offer either higher return for

equal risk or lower risk for equal return.

o Portfolios lying below the frontier are dominated. They are inefficient because investors could

achieve a better outcome by choosing a different combination of assets.
Example:
e Portfolio A: 12% risk, 10% return

e Portfolio B: 12% risk, 8% return
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Both have the same risk, but A offers a higher return. Thus, Portfolio A dominates Portfolio B, and

B is inefficient.

3. Economic Interpretation

The efficient frontier highlights the fundamental trade-off between risk and return in investing. Higher

returns typically require accepting higher risk, while lower risk portfolios usually offer lower returns.

o Risk-averse investors: Choose points on the lower-left side of the frontier, preferring stability with

moderate returns.

o Risk-tolerant investors: Choose points on the upper-right side, accepting higher volatility for

potentially higher gains.

The frontier essentially answers the question: “Given my risk tolerance, what is the best portfolio I can

hold?”
IMustration:

e An investor willing to take 8% risk may select the portfolio that provides the highest possible

return at that risk level.

e Another investor willing to tolerate 15% risk will move higher along the frontier to capture higher

returns.

In both cases, the efficient frontier ensures that investors get the “best deal” for their chosen risk appetite.

4. Example

Suppose an investor is comparing two portfolios:
e Portfolio X: Risk (5) = 12%, Expected return = 10%
o Portfolio Y: Risk (o) = 12%, Expected return = 8%

Since both have the same risk, Portfolio X is clearly more efficient. Portfolio Y is dominated because it

gives a lower return without offering any reduction in risk.
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Now imagine a different comparison:
o Portfolio M: Risk = 8%, Return = 7%
e Portfolio N: Risk = 12%, Return = 10%

Neither dominates the other — Portfolio M is safer but less profitable, while Portfolio N is riskier but more
rewarding. Both may lie on the efficient frontier, and the investor’s choice depends on personal risk

tolerance.

10.3.2 Constructing the Efficient Frontier
1. Required Inputs

To construct the efficient frontier, an investor or analyst needs three key sets of inputs for the available

securities:

1. Expected returns of each asset (E(Ri)) — based on historical data, analyst forecasts, or valuation

models.
2. Standard deviations (c1) — a measure of individual risk or volatility of each asset’s returns.

3. Covariances or correlations between asset returns — showing how assets move in relation to each

other.

These inputs allow us to evaluate not only how risky each security is in isolation but also how combinations

of securities behave together in a portfolio.

Example:

Suppose we have:
e Stock A: E(RA) =12%, cA=18%
e Stock B: E(RB) = 8%, 6B = 10%
e Correlation pAB = 0.2 (low positive correlation)

This information is sufficient to construct different portfolio combinations of Stock A and B.

2. Mathematical Steps
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The construction of the efficient frontier involves two main calculations:

1. Expected portfolio return:
E(Rp) =X (wi x E(R1))
Where wi is the weight of asset 7 in the portfolio.

2. Portfolio variance (two-asset case):

6%p = Wi?61% + w2?G22 + 2wiw2Cov(R1,R2)

If correlation is known, covariance is calculated as:

Cov(Ri,R2) =p X 01 X 52

By changing the portfolio weights (w1, w2, etc.), we can simulate all possible combinations of returns and

risks.

Numerical Example:
e Stock A: E(RA) =12%, cA=18%
e Stock B: E(RB) = 8%, B = 10%
o Correlation pAB =0.2

Cov(RA,RB)=0.2 x0.18 x 0.10=0.0036

Case 1: Equal weights (WA = 0.5, wB = 0.5):

E(Rp) = (0.5 x 12%) + (0.5 x 8%) = 10%

o’p =(0.25 x 0.0324) + (0.25 x 0.01) + (0.5 x 0.0036) = 0.0117
op="0.0117 ~ 10.8%

This portfolio has lower risk (10.8%) than the average of individual risks (14%) yet provides a 10%

expected return. This is the diversification benefit.

3. Graphical Representation
Once expected returns and risks are calculated for many portfolio combinations, these results can be plotted:
o X-axis: Risk (op, standard deviation).

e Y-axis: Expected return (E(Rp)).
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The points form a portfolio opportunity set, sometimes called a “cloud” or “curve” of possible portfolios.
The upper boundary of this set represents the efficient frontier — portfolios offering the highest return

for a given risk.
Ilustration:
e Portfolios below the curve are inefficient (dominated by better combinations).

e Portfolios on the curve are efficient choices.

4. Shape of the Frontier

The efficient frontier typically has a concave, upward-sloping shape because of the principle of

diminishing diversification benefits:

o Atlow levels of risk, diversification reduces volatility significantly. Adding a few uncorrelated

assets cuts risk dramatically.

o At higher levels of risk, diversification provides smaller benefits. Extra return comes only with

proportionally higher risk.

Interpretation:
The concave curve shows that investors cannot keep increasing returns linearly with risk. Instead, each

additional unit of risk brings a smaller increase in expected return.

5. Practical Example

A common practical demonstration of the efficient frontier is combining stocks and bonds:
e Stocks: Generally high risk, high return.
e Bonds: Low risk, low return.

o Combination: By mixing them, investors can achieve portfolios with moderate risk and relatively

high return.
Numerical Example:

Suppose:
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e Stocks: E(RS) =12%, 6S =20%
e Bonds: E(RB) = 6%, B = 5%
e Correlation p =—0.1 (slightly negative)

Case 1: 100% Stocks — E(Rp) =12%, op =20%

Case 2: 100% Bonds — E(Rp) = 6%, op = 5%

Case 3: 60% Stocks, 40% Bonds —

E(Rp) = (0.6 x 12%) + (0.4 x 6%) = 9.6%

Cov=-0.1 x 0.20 x 0.05 =-0.001

o?p=1(0.36 x 0.04) + (0.16 x 0.0025) + (0.48 x —0.001) = 0.01344
op =V0.01344 =11.6%

This portfolio has lower risk than stocks alone but much higher return than bonds alone — an efficient

frontier portfolio.

10.3.3 Efficient vs. Inefficient Portfolios
1. Efficient Portfolios

Efficient portfolios are those located on the efficient frontier. These portfolios maximize expected return
for a given level of risk, or equivalently, minimize risk for a given level of return. They represent the best

trade-offs available in the market.

Investors should only choose from among efficient portfolios, because any portfolio below the frontier can
be improved upon either by achieving more return without extra risk, or by lowering risk without reducing

return.
Example:
e Portfolio X: 6 = 8%, return = 7% — efficient (no better combination exists at 8% risk).

e Portfolio Y: 6 = 12%, return = 10% — efficient (among the best for its risk level).

2. Inefficient Portfolios

Inefficient portfolios lic below the efficient frontier. They provide either:
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o Lower returns than efficient portfolios at the same risk level, or

e Higher risk than efficient portfolios at the same return level.
Rational investors avoid inefficient portfolios, since better alternatives exist.
Example:

e Portfolio Z: 6 = 8%, return = 6% — inefficient. Why? Because Portfolio X (same risk) delivers a

higher return of 7%.

e Portfolio W: 6 =12%, return = 9% — inefficient. Because Portfolio Y (same risk) offers 10% return.

3. Illustration
Let’s compare three portfolios:

e Portfolio A: 6 = 8%, return = 7% — lies on the frontier — efficient.

o Portfolio B: 6 = 8%, return = 6% — lies below the frontier — inefficient.

e Portfolio C: 6 = 12%, return = 10% — lies on the frontier — efficient.
Both A and C are efficient, but appeal to different investors:

o Arisk-averse investor may prefer Portfolio A (lower risk, moderate return).

e A risk-tolerant investor may prefer Portfolio C (higher risk, higher return).
No rational investor would select Portfolio B, because for the same 8% risk, Portfolio A offers a

better return.

4. Investor Choice

While all portfolios on the efficient frontier are rational choices, the selection depends on individual risk

tolerance.

» Risk-averse investors: Prefer portfolios near the left end of the frontier. These portfolios offer
lower returns, but also lower volatility. Example: retirees or pension funds may choose a low-risk,

bond-heavy portfolio.
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o Risk-tolerant investors: Prefer portfolios toward the right end of the frontier. These carry higher
risk, but promise higher expected returns. Example: young professionals with long investment

horizons may choose equity-heavy portfolios.

Thus, the efficient frontier provides a menu of optimal portfolios, from which investors select based on

their preferences.

5. Integration with Capital Market Line (CML)

When a risk-free asset (such as Treasury bills) is introduced, the efficient frontier is extended to the Capital

Market Line (CML).

e The CML is a straight line that starts from the risk-free rate (Rf) on the y-axis and is tangent to the

efficient frontier.

o Portfolios along the CML dominate all portfolios on the frontier because combining risky assets

with a risk-free asset improves the risk-return trade-off.

e Investors can also use leverage (borrowing at the risk-free rate) to move above the frontier,

achieving even higher returns for proportionally higher risk.

Example:

Suppose Rf = 4% and the market portfolio (tangent to the frontier) has E(Rm) = 12% and om = 15%.

e A conservative investor can invest 50% in Rf and 50% in the market portfolio — low-risk, blended

return.

e An aggressive investor can borrow funds at 4% to invest more than 100% in the market portfolio

— higher risk, higher return.

Thus, the CML allows investors to choose the best possible portfolios that even surpass the traditional

efficient frontier.

Knowledge Check 1

Choose the correct option:

1. The efficient frontier represents:

a) All possible portfolios
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b) Portfolios with maximum return for risk
¢) Portfolios with minimum return for risk
d) Only risk-free assets
2. Portfolios lying below the efficient frontier are:
a) Optimal
b) Efficient
¢) Inefficient
d) Risk-free
3. The efficient frontier curve is generally:
a) Downward sloping
b) Linear
¢) Upward sloping and concave
d) Flat
4. Which factor is essential to construct the efficient frontier?
a) Only expected returns
b) Only standard deviations
c¢) Only risk-free rate

d) Expected returns, variances, covariances

10.4 Optimal Portfolios
10.4.1 Role of the Utility Function in Optimal Choice
1. Utility Function Defined

o A utility function measures how much satisfaction or happiness an investor derives from

different combinations of risk and return.

o It provides a mathematical way to link economic outcomes (returns) with psychological

preferences (risk tolerance).
2. Indifference Curves
o Graphically, investor preferences are shown using indifference curves.

o Each curve represents portfolios that provide the same level of satisfaction to an investor.
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o Higher indifference curves represent greater satisfaction, as they offer higher returns for the
same level of risk.
3. Optimal Portfolio Point

o The optimal portfolio is the point where the efficient frontier touches the investor’s

highest possible indifference curve.

o At this point, the investor achieves maximum satisfaction because no other portfolio can

offer higher utility given their preferences.
4. Impact of Risk Aversion

o Highly risk-averse investors will have steeper indifference curves (they demand much

higher returns for taking on more risk).

o Less risk-averse investors have flatter curves (they are more willing to accept additional

risk for small increases in return).
5. Implication

o The efficient frontier alone cannot determine the best portfolio; utility functions are essential

in tailoring portfolio selection to the investor.

10.4.2 Tangency Portfolio and Capital Market Line (CML)
1. Tangency Portfolio

o The tangency portfolio is the point where the Capital Market Line (CML) is tangent to the

efficient frontier.

o This portfolio, often called the market portfolio, represents the optimal mix of risky

assets.
2. Capital Market Line (CML) Explained

o The CML is a straight line drawn from the risk-free rate (Rf) on the vertical axis to the

tangency point on the efficient frontier.

o The slope of the CML is the market price of risk, showing the additional return investors

receive per unit of risk.
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o Equation:
E(Rp) = Rf + [(E(Rm) — Rf) / om] % op
Where:

= E(Rp) = expected return on portfolio

» Rf=risk-free rate

* E(Rm) = expected return on market portfolio

= om = standard deviation of market portfolio

= op = standard deviation of investor’s portfolio
3. Interpretation of the CML

o Any portfolio on the CML is optimal because it dominates portfolios on the efficient frontier

alone.

o Investors achieve better results by combining the risk-free asset with the market portfolio

rather than holding only risky assets.
4. Role of the Tangency Portfolio
o The tangency portfolio is the same for all investors since it depends only on market data.

o What differs is the allocation between the risk-free asset and the tangency portfolio, based

on investor preferences.

Did You Know?

“The Capital Market Line (CML) represents the best possible risk-return combinations achievable
by mixing the risk-free asset with the market portfolio. The tangency portfolio, where the CML
touches the efficient frontier, is the same for all investors—only their allocations between risky and

risk-free assets differ.”

10.4.3 Optimal Portfolio Selection for Different Risk Preferences
1. Risk-Averse Investors

o Prefer safety over high returns.
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o They will combine the risk-free asset with the tangency portfolio but place a higher weight
on the risk-free asset.
o Their chosen portfolio lies close to the risk-free rate on the CML.
2. Moderate Investors
o  Will split wealth between the risk-free asset and the tangency portfolio more evenly.
o Their portfolios lie around the middle of the CML.
3. Aggressive or Risk-Seeking Investors
o Seek higher returns and are willing to take greater risks.

o They may even borrow at the risk-free rate (leveraging) to invest more than 100% of their

wealth in the tangency portfolio.
o Their chosen portfolios lie to the right of the market portfolio on the CML.
4. Graphical View
o All investors share the same CML, but their point of selection differs.
o The steeper the investor’s indifference curve, the closer they stay to the risk-free rate.
o Flatter indifference curves push investors toward more risk and higher return portfolios.
5. Practical Illustration
o Suppose the risk-free rate is 4% and the market portfolio offers 12% return with 15% risk.

o A conservative investor may invest 70% in the risk-free asset and 30% in the market

portfolio.
o A moderate investor might go 50-50.

o An aggressive investor could borrow 20% at the risk-free rate and invest 120% in the market

portfolio, pushing their portfolio above the market return.

10.5 Summary

% Modern Portfolio Theory (MPT), introduced by Harry Markowitz, provides a systematic framework for

balancing risk and return.
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¢ MPT emphasizes diversification, showing that combining assets reduces unsystematic risk.
* The expected return of a portfolio is the weighted average of individual asset returns.

+» Portfolio risk depends not only on individual asset risks but also on covariance and correlation between

assets.
¢ Diversification benefits increase when assets have low or negative correlations.
¢ The efficient frontier represents the set of optimal portfolios offering the best risk-return trade-offs.
¢ Portfolios below the efficient frontier are inefficient, as superior alternatives exist.
¢+ The utility function reflects investor preferences and helps select the most suitable portfolio.

+» Indifference curves combined with the efficient frontier determine the investor’s optimal portfolio

choice.

¢ The Capital Market Line (CML) shows combinations of the risk-free asset and the market (tangency)
portfolio.

¢ All investors share the same tangency portfolio but differ in allocations based on risk tolerance.

% Conservative, moderate, and aggressive investors select different points on the CML depending on their

appetite for risk.

10.6 Key Terms

1. Modern Portfolio Theory (MPT): A framework for constructing portfolios that optimize risk-return

trade-offs through diversification.
2. Efficient Frontier: A curve representing portfolios that provide the highest return for each level of risk.
3. Diversification: The practice of spreading investments across assets to reduce unsystematic risk.
4. Expected Return: The weighted average of potential returns of assets in a portfolio.

5. Portfolio Variance: A measure of the overall risk of a portfolio, considering individual asset risks and

correlations.

6. Covariance: A statistical measure of how two asset returns move together.
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7. Correlation: A standardized measure (-1 to +1) of the degree to which two asset returns move in
relation.

8. Capital Market Line (CML): A line showing optimal portfolios formed by combining the risk-free
asset with the market portfolio.

9. Tangency Portfolio: The portfolio on the efficient frontier where the CML touches, representing the

optimal risky portfolio.

10.7 Descriptive Questions

1.

Explain the concept of Modern Portfolio Theory (MPT) and its significance in investment decision-

making.

Discuss the role of diversification in reducing portfolio risk.

Derive the formulas for portfolio expected return and portfolio variance for a two-asset case.
Explain the importance of covariance and correlation in portfolio construction.

What is the efficient frontier? How does it help investors in making portfolio choices?
Distinguish between efficient and inefficient portfolios with suitable examples.

Describe the role of utility functions and indifference curves in identifying optimal portfolios.
Explain the Capital Market Line (CML) and the concept of the tangency portfolio.

How do different levels of risk aversion influence the choice of an optimal portfolio?
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Answers to Knowledge Check

Knowledge Check 1

1. b) Portfolios with maximum return for risk
¢) Inefficient

¢) Upward sloping and concave

Ll

d) Expected returns, variances, covariances
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10.9 Case Study

Constructing Optimal Portfolios — The Case of Rajiv’s Investment Decision

Introduction

Portfolio construction requires investors to carefully balance risk and return to achieve their
financial goals. Modern Portfolio Theory (MPT) emphasizes that diversification, the efficient
frontier, and the Capital Market Line (CML) guide investors in choosing optimal portfolios.
However, the actual selection of a portfolio also depends on individual preferences toward risk
and return. This case study examines how Rajiv, a retail investor, navigates portfolio choices using

these principles.

Background

Rajiv, a 40-year-old salaried professional, is reviewing his investment strategy. His current
portfolio includes government bonds, large-cap stocks, and mutual funds. Recently, he learned
about the concepts of the efficient frontier and the Capital Market Line. Rajiv wants to optimize
his portfolio by selecting the right mix of risk-free assets and risky portfolios (stocks and mutual

funds).
Data available to him:
e Risk-free rate (Rf): 5%
o Expected return of market portfolio (Rm): 12%
o Standard deviation of market portfolio (cm): 15%
Rajiv considers three options:
o Portfolio A: 80% in risk-free asset, 20% in market portfolio.
o Portfolio B: 50% in risk-free asset, 50% in market portfolio.

e Portfolio C: Borrow 20% at the risk-free rate and invest 120% in the market portfolio.

Problem Statement 1: Identifying the Best Risk-Return Combination
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Rajiv wants to calculate the expected return and risk of each portfolio using the CML formula:

E(Rp) = Rf + [(E(Rm) — Rf)/om] x op
o Portfolio A: Lower risk, lower return.
o Portfolio B: Balanced risk-return.
e Portfolio C: Higher risk, higher return (leveraged).

Solution: Rajiv must select depending on his risk tolerance. A conservative investor would prefer

Portfolio A, a balanced investor Portfolio B, and an aggressive investor Portfolio C.

Problem Statement 2: Utility Function and Optimal Choice

Rajiv’s utility function suggests moderate risk aversion. His indifference curve is tangent to the

CML around the middle point.

Solution: Portfolio B best matches his preferences, offering an efficient balance of safety and

growth.

Problem Statement 3: Efficient vs. Inefficient Portfolios

Rajiv compares his old portfolio (mostly bonds and a few mutual funds) with the new efficient

frontier. He realizes his current portfolio lies below the frontier, meaning it is inefficient.

Solution: By shifting to a portfolio on the CML, Rajiv ensures he is not sacrificing return for the

level of risk he is bearing.

MCQ (for Learners)

Which portfolio should Rajiv choose based on moderate risk preference?
a) Portfolio A

b) Portfolio B

¢) Portfolio C

d) None of the above

Answer: b) Portfolio B
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Conclusion

This case study demonstrates how MPT concepts—efticient frontier, CML, and utility functions—
help investors like Rajiv construct optimal portfolios. The choice of an optimal portfolio is not

universal but depends on the individual’s risk preferences, showing the importance of aligning

theory with personal financial goals.
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Unit 11: Concept of Portfolio Risk & Diversification

Learning Objectives

1. Understand the meaning of portfolio risk and how it differs from individual asset risk.
2. Explain the distinction between systematic risk and unsystematic risk.
3. Analyze how diversification reduces unsystematic risk in a portfolio.
4. Calculate portfolio risk using variance, covariance, and correlation.
5. Interpret the role of correlation in determining diversification benefits.
6. Examine the limitations of diversification in eliminating systematic risk.
7. Apply risk-return analysis to evaluate the effectiveness of diversified portfolios.
8. Explore real-world examples of diversification strategies across asset classes and sectors.
9. Assess the importance of diversification in achieving optimal risk-adjusted returns.
Content
11.0 Introductory Caselet
11.1  Measuring Portfolio Risk
11.2 Law of Diversification
11.3  Role of Correlation Among Securities
11.4  Summary
11.5 Key Terms
11.6  Descriptive Questions
11.7  References
11.8 Case Study
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11.0 Introductory Caselet

“Balancing Risk and Diversification — The Case of Kavita’s Portfolio”

Kavita, a 32-year-old investor, has been managing her savings by investing primarily in stocks of a single
sector—technology. While the sector has delivered high returns in recent years, she recently noticed sharp
fluctuations in her portfolio value whenever global IT demand changes. Concerned about the volatility,
Kavita attends a financial literacy workshop where she learns about the concept of portfolio risk and

diversification.

The workshop highlights that risk comes in two forms: systematic risk, which affects the entire market and
cannot be eliminated (e.g., inflation, interest rate changes), and unsystematic risk, which is firm- or
industry-specific and can be reduced through diversification. Kavita realizes that by spreading her
investments across different industries—such as healthcare, consumer goods, and energy—she could

reduce unsystematic risk while maintaining steady returns.

Now, Kavita faces a choice: should she continue chasing high returns in a concentrated portfolio, or

diversify into other sectors to achieve greater stability?

Critical Thinking Questions
1. Why is diversification considered an effective strategy to reduce portfolio risk?
2. What trade-offs might Kavita face between concentrated investing and diversification?

3. How does understanding the difference between systematic and unsystematic risk help in making

better investment decisions?
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11.1 Measuring Portfolio Risk
11.1.1 Concept of Portfolio Risk
1. Definition

o Portfolio risk refers to the variability or volatility of portfolio returns around their expected

value.
o It indicates the uncertainty investors face in achieving anticipated returns.
2. Dependence on Asset Interaction
o The risk of a portfolio is not simply the weighted average of individual risks.
o It also depends on the correlation of returns between assets.
o Two risky assets, when combined, may produce a portfolio less risky than either alone.
3. Systematic and Unsystematic Risk

o Systematic Risk: Market-wide risks such as interest rate changes, inflation, or recessions

that affect all securities. Cannot be eliminated through diversification.

o Unsystematic Risk: Asset-specific or industry-specific risks like poor management or

product recalls. Can be reduced significantly through diversification.
4. Diversification Effect

o By combining assets with different or opposite performance patterns, investors can reduce

overall portfolio volatility.

o Example: During an economic downturn, stocks may fall while government bonds rise,

balancing the portfolio.

11.1.2 Variance and Standard Deviation of Portfolio

In finance, risk is often quantified through statistical measures such as variance and standard deviation.
These concepts help investors understand how much the returns of an asset or portfolio deviate from their
expected value. Variance measures the average squared deviation of returns from their mean. A higher

variance indicates that returns are spread out widely, implying greater uncertainty and risk. Standard
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deviation, being the square root of variance, translates this dispersion into the same units as the returns (for

example, percentages), making it easier to interpret as a measure of volatility.

For instance, if Stock A has returns fluctuating between 8% and 12%, while Stock B swings between —5%
and 25%, Stock B has a much higher variance, indicating greater risk. An investor relying only on average

returns might miss this distinction, but variance and standard deviation make the picture clearer.

The concept becomes even more insightful when extended to a portfolio consisting of multiple assets. For

a two-asset portfolio, the variance is calculated using the following formula:
o’p = wiloi? + w262 + 2wiw2Cov(R1, Rz)
Here:
e o?*p = portfolio variance
e wi, w2 = weights of assets 1 and 2 in the portfolio
e 012, 022 = variances of asset 1 and asset 2
e Cov(Ri,R2) = covariance of the returns of the two assets

This formula highlights that portfolio risk depends not only on the risk of each asset but also on how the
assets move in relation to one another. For example, if two stocks rise and fall together, their covariance is
positive, leading to higher portfolio variance. If they move in opposite directions, covariance is negative,
and overall risk is reduced. This principle of combining assets with less-than-perfect correlation is the

foundation of diversification.

» Positive Covariance: When assets tend to move together, the portfolio inherits their combined
volatility, raising overall risk. For example, two technology stocks might both decline during an
economic slowdown. In such cases, diversification offers little benefit, as the assets’ movements

reinforce each other, producing higher portfolio variance.

o Negative Covariance : If two assets move in opposite directions, the risk of one is offset by the
other. For instance, stock returns may decline when bond returns rise, stabilizing portfolio
performance. This negative relationship reduces overall volatility, making the portfolio less risky

compared to holding a single asset class in isolation.

o Zero Covariance : Even if assets are uncorrelated, combining them still lowers risk because their

returns fluctuate independently. A portfolio containing stocks and commodities, for instance, may
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achieve stability despite the absence of a direct relationship. This reduction arises from the simple
averaging of risks, underscoring the basic benefit of diversification.

Thus, variance and standard deviation are not just abstract statistics; they provide a practical framework for
balancing return and risk in portfolio construction. By understanding the mathematical relationship between
asset returns, investors can build portfolios that achieve better stability without necessarily sacrificing

expected returns.

11.1.3 Two-Asset and Multi-Asset Portfolio Risk
1. Two-Asset Portfolio
o Simplest case to illustrate diversification benefits.

o Formula for portfolio standard deviation:
op = V[Wi26:2 + W2262 + 2W1W2p126162]

Where pi2 = correlation coefficient between asset 1 and asset 2 (—1 to +1).
Implication of Correlation Values:

o p=+1 — Perfect positive correlation — no diversification benefit; risk is just the weighted

average.
o p=-1 — Perfect negative correlation — portfolio risk can be completely eliminated.
o -1 <p<+1 — Partial correlation — some risk reduction is possible.
2. Multi-Asset Portfolio
o Inpractice, portfolios consist of many assets across sectors and geographies.

o Portfolio variance formula (generalized):

o’p = XX (wi X wj x Cov(Ri,Rj)) for all 1, j.
o Requires building a variance-covariance matrix of all assets.
3. Diversification Impact
o Adding more assets reduces unsystematic risk.

o However, systematic risk remains no matter how many assets are included.
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o Beyond a certain point, additional diversification produces diminishing returns in risk
reduction.
4. Illustrative Example

o Suppose an investor holds 10 equally weighted stocks from different industries. The
unsystematic risks of each company tend to cancel out, but the portfolio will still be exposed

to market-wide risks like interest rate hikes or recessions.
5. Practical Application

o Portfolio managers use software to calculate variance-covariance matrices for dozens or

even hundreds of securities.

o This allows them to construct portfolios lying on the efficient frontier, where risk-return

trade-offs are optimized.

“Activity: Calculating Portfolio Risk with Two Assets”

Provide students with data for two securities: expected returns, standard deviations, and correlation
coefficient. Ask them to compute the portfolio’s expected return, variance, and standard deviation
using the formulas from 11.1. Then, compare results under different correlation values (+1, 0, —1)

to illustrate diversification’s impact on portfolio risk.

11.2 Law of Diversification
11.2.1 Principle of Diversification
1. Definition

o Diversification means “not putting all your eggs in one basket.” It involves spreading
investments across multiple securities so that poor performance in one does not overly

impact the portfolio.
2. Underlying Logic

o Different assets react differently to economic, political, or market events. Some may rise

while others fall.
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o By combining assets with less-than-perfect correlation, the portfolio’s overall volatility

decreases.
3. Risk Components

o Unsystematic Risk (Specific Risk): Company- or industry-specific events (e.g., lawsuits,

strikes, product failures). Diversification can reduce this to near zero.

o Systematic Risk (Market Risk): Broader factors (e.g., interest rates, inflation, global

recessions) that affect all securities. Diversification cannot eliminate this risk.
4. Ilustration

o Ifaninvestor holds only airline stocks, rising fuel prices will significantly hurt the portfolio.
By adding unrelated sectors (e.g., pharmaceuticals, utilities), the effect of fuel price increases

is diluted.

11.2.2 Benefits of Diversification in Reducing Unsystematic Risk

Diversification is a cornerstone of modern investment strategy, designed to reduce the risk associated with
holding a concentrated position in a single asset or sector. Unsystematic risk, which is specific to individual
companies or industries, can be significantly reduced by spreading investments across multiple securities,
sectors, and even geographic regions. Unlike systematic risk, which stems from overall market movements
and cannot be eliminated, unsystematic risk can be managed through a well-diversified portfolio. By
holding different types of assets, investors ensure that poor performance in one area is offset by stability or

gains in another, thereby smoothing overall returns.

The most immediate benefit of diversification is risk reduction. Investors who concentrate their wealth in
a single company or industry face the danger of heavy losses if that investment performs poorly.
Diversification spreads the exposure, making it less likely that one negative event will devastate the entire
portfolio. For example, if an investor holds shares in multiple companies across industries, the failure of

one firm does not result in complete financial ruin.

e Risk Reduction: By spreading exposure across a wide range of assets, diversification reduces the

impact of poor performance in any single security.

Another key benefit is stabilized returns. Different investments often respond differently to economic

conditions. When some assets decline, others may hold steady or even increase in value. For instance,
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during economic slowdowns, defensive sectors such as healthcare and utilities often perform better, while
cyclical sectors such as automobiles or real estate may underperform. Holding both types in a portfolio

ensures more consistent performance over time.

e Stabilized Returns: A mix of assets balances out performance, leading to smoother and more

predictable returns.

Diversification also protects against firm-specific risk, such as management fraud, accounting scandals, or
sudden operational failures. Historical examples like Enron in the United States or Satyam in India
demonstrate how individual firms can collapse, wiping out shareholder value. A diversified investor,

however, is shielded because the losses from one company are offset by the performance of other holdings.

o Elimination of Firm-Specific Risk: Company-level shocks have limited impact when the portfolio

holds many unrelated securities.

Another dimension is sector and industry diversification. Different industries are affected by distinct
factors such as regulation, technological change, or consumer demand. An investor who holds stocks only
in the technology sector risks severe losses if new regulations restrict growth. But by also investing in
finance, healthcare, energy, and consumer goods, the investor reduces the chance that all assets decline

together.

e Sector and Industry Diversification: Exposure across multiple industries ensures that downturns in

one sector do not dominate portfolio performance.

Beyond industries, geographic diversification provides another layer of protection. Political instability,
currency fluctuations, or economic recessions can hurt a country’s markets. By investing globally, investors
benefit from opportunities in stronger regions and cushion the impact of weaker ones. For instance, losses

in one country’s stock market may be balanced by gains in another’s.

e Geographic Diversification: International investments spread exposure beyond national boundaries,

protecting against country-specific risks.

Finally, research has shown that diversification does not require hundreds of holdings to be effective. A
carefully constructed portfolio of 20-25 well-chosen stocks across different sectors eliminates most
unsystematic risk, leaving only systematic risk. This demonstrates that diversification is less about quantity

and more about strategic selection of uncorrelated assets.
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11.23 Limitations of Diversification
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Fig.11.1. Limitations of Diversification

1. Systematic Risk Remains

o Diversification cannot protect against risks that affect the entire market, such as global

recessions, pandemics, or financial crises.
2. Diminishing Marginal Benefits

o The first few securities added to a portfolio significantly reduce risk, but beyond ~25-30

securities, the risk reduction is minimal.

o Example: Adding the 2nd or 3rd stock to a single-stock portfolio greatly reduces risk, but
adding the 100th stock makes little difference.

3. Costs and Complexity

o Ahighly diversified portfolio involves higher transaction costs, monitoring difficulties, and

complex management.
o Investors may find it challenging to track too many securities effectively.

4. Over-Diversification (Diworsification)
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o Excessive diversification can dilute returns. High-performing investments may be offset by

weaker ones, reducing overall profitability.

o Example: An index fund with hundreds of stocks may mirror the market but cannot

outperform it.
5. False Sense of Security

o Some investors wrongly assume diversification guarantees safety. In reality, during crises
(e.g., 2008 financial crisis, COVID-19 market crash), correlations across assets increase,

reducing diversification benefits.
Knowledge Check 1

Choose the correct option:

1. Diversification primarily helps in reducing:
a) Systematic risk
b) Unsystematic risk
¢) Market risk
d) Inflation risk
2. Diversification is most effective when assets are:
a) Perfectly correlated
b) Negatively correlated
c) Positively correlated
d) Identical
3. Holding too many securities that dilute returns is called:
a) Hedging
b) Arbitrage
¢) Diworsification
d) Speculation
4. Which type of risk cannot be eliminated by diversification?
a) Firm-specific risk
b) Systematic risk
¢) Industry risk
d) Managerial risk
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113 Role of Correlation Among Securities
113.1 Positive, Negative, and Zero Correlation
1. Positive Correlation (p =+1)

o When two securities move in the same direction in perfect proportion, their returns rise and

fall together.

o Example: Two banks operating in the same region often face similar interest rate and credit

risks.

o Implication: No diversification benefit because combining them only scales the same risk

pattern.
2. Partial Positive Correlation (0 <p <+1)
o Common in real-world securities: they are positively related, but not perfectly.

o Example: Automobile and steel stocks often move together because car production depends

on steel, but the correlation is not perfect.
o Implication: Some risk reduction is possible but limited.
3. Negative Correlation (p =-1)
o Returns of two securities move in exact opposite directions.
o Example: Gold often rises when stock markets fall, as investors seek safety.

o Implication: Perfect diversification is possible — portfolio risk can theoretically be reduced

to zero by choosing appropriate weights.
4. Zero Correlation (p =0)
o Movements in one security have no relation to the other.

o Example: Agricultural commodity prices and IT sector shares may show no meaningful

connection.

o Implication: Combining such assets offers partial risk reduction since random ups and downs

offset one another.
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113.2 Impact of Correlation on Portfolio Risk

In portfolio management, correlation is one of the most important concepts for understanding risk reduction.
Portfolio risk is not only determined by the standard deviations of the individual assets but also by how
those assets move relative to each other. If two assets are perfectly correlated, their returns rise and fall
together, and the diversification benefit is lost. However, when assets are less than perfectly correlated, the
combined portfolio risk can be lower than the simple weighted average of individual risks. This property is

what makes diversification possible in practice.
The mathematical formula for portfolio standard deviation in the two-asset case is:
op =V [Wi26:2 + W2262? + 2WiW:2p126163]
Where:
e op = portfolio standard deviation (overall risk)
e Wi, W2 = weights of assets 1 and 2
e 01, 02 = standard deviations of returns of the assets
e p12 = correlation coefficient between the two assets (ranges from —1 to +1)
This formula highlights how correlation directly influences the total risk.

o Perfect Positive Correlation (p = +1): If the correlation is +1, the two assets move in exactly the
same direction and magnitude. In this case, the portfolio standard deviation is simply the weighted
average of the individual risks, meaning no risk reduction occurs. For example, holding two

technology stocks highly correlated with each other would offer no diversification.

o Perfect Negative Correlation (p = —1): When correlation is —1, the two assets move exactly
opposite to one another. Here, it is theoretically possible to construct a portfolio with zero risk by
choosing appropriate weights. For example, combining a stock and a derivative instrument designed

to hedge that stock can cancel out risk completely, resulting in a risk-free portfolio.

e Zero Correlation (p = 0): If two assets are uncorrelated, their returns move independently. The
portfolio standard deviation in this case is lower than the weighted average, but not zero. For
instance, stocks and commodities often have low or zero correlation, so combining them reduces

overall risk without eliminating it.
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Consider a numerical example. Suppose stock A has a standard deviation (o) of 20% and stock B has ¢ of
15%. If their correlation is +1, the portfolio standard deviation will lie between 15% and 20% depending
on weights, with no diversification benefit. If correlation is —1, the portfolio risk can theoretically be
reduced to 0%, meaning complete elimination of volatility. If correlation is 0, the portfolio risk will still
fall between the individual risks but will be strictly less than the weighted average, demonstrating the power

of diversification.

The practical implication of correlation is that investors seek to combine assets that do not move together
perfectly. For example, stocks and bonds often show low or even negative correlation during economic
downturns. Similarly, real estate and commodities may provide stability when equity markets are volatile.
By strategically mixing such assets, investors create portfolios that are more stable and less exposed to the

risk of market fluctuations in any single category.

Did You Know?

“The correlation between assets directly determines how much risk diversification can actually
remove. If two assets are perfectly correlated (+1), diversification provides no benefit. But if they
are negatively correlated (—1), portfolio risk can theoretically be reduced to zero, creating a risk-

free portfolio despite holding risky assets.”

1133 Optimal Diversification Using Low-Correlation Assets

Optimal diversification refers to the construction of a portfolio in such a way that unsystematic risk is
minimized while maintaining the potential for attractive returns. Investors cannot eliminate systematic risk,
which arises from overall market movements, but they can significantly reduce firm-specific and sector-
specific risks by carefully combining assets that have low or negative correlations. The essence of
diversification lies in ensuring that the portfolio’s assets do not all react to economic events in the same
way. By mixing investments that behave differently, portfolio volatility decreases and long-term stability

improves.

The role of correlation is central to this concept. When assets are positively correlated, their prices move
together, and the benefit of combining them is limited. However, when assets are negatively correlated or

even weakly correlated, the risk of one investment is often offset by the stability or gains of another. For
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example, equities and government bonds often move in opposite directions. When stock markets decline

during recessions, bond prices usually rise as investors seek safety, thereby cushioning the overall portfolio.

e Low or Negative Correlation Assets: Adding assets with weak or negative relationships helps
reduce volatility. For instance, combining stocks with bonds or gold creates a smoother return

profile since these asset classes react differently to economic conditions.

Asset class diversification provides a practical framework for implementing this principle. Equities are
typically growth-oriented but volatile. Bonds provide fixed income and stability, often moving inversely to
equities. Gold and other commodities are considered safe havens during financial crises, offering protection
when equity markets collapse. Real estate adds another dimension by providing returns linked to local
property markets, inflation trends, and rental income. Together, these asset classes create a more balanced

risk-return profile.

o Asset Class Diversification: Equities provide growth, bonds deliver stability, gold offers crisis
protection, and real estate adds inflation-linked returns. Combining these lowers dependence on any

single market cycle.

Global diversification strengthens the benefits further. By investing across countries and regions, investors
reduce dependence on domestic economic conditions. For instance, a slowdown in Europe may not coincide
with growth trends in Asia or North America. Exposure to multiple geographies ensures that localized

political or economic shocks do not destabilize the entire portfolio.

« Global Diversification: Spreading investments across countries shields portfolios from domestic

recessions or policy changes, as different economies move on different cycles.

A real-world illustration of this principle can be seen during the 2008 global financial crisis. Equities
worldwide suffered steep declines, but US Treasury bonds and gold gained value as investors sought safety.
Those with diversified portfolios experienced far lower losses compared to investors concentrated only in

equities. This demonstrates how low-correlation assets provide resilience during times of crisis.

The key insight from optimal diversification is that investors should not aim to eliminate all risk, which is
impossible due to systematic factors. Instead, the goal is to reduce portfolio volatility and create smoother
returns over time by strategically combining assets that move differently. Such a portfolio not only preserves
capital more effectively during downturns but also ensures steady participation in growth opportunities

across markets.
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114 Summary

«» Portfolio risk refers to the variability of returns from a collection of assets.

«» Total portfolio risk is composed of systematic and unsystematic risk.

% Systematic risk stems from market-wide factors and cannot be eliminated by diversification.
¢ Unsystematic risk is firm- or industry-specific and can be reduced through diversification.
% Variance and standard deviation are primary statistical tools for measuring portfolio risk.

+» Portfolio risk depends on both individual asset risks and correlations between asset returns.

¢ A two-asset portfolio demonstrates how diversification benefits arise when assets are not perfectly

correlated.

% Multi-asset portfolios further reduce unsystematic risk, but benefits diminish beyond a certain number

of securities.

% The Law of Diversification shows that spreading investments stabilizes returns and reduces firm-

specific shocks.
« Diversification is most effective when assets have low or negative correlations.
s Correlation can be positive, negative, or zero, each with different implications for portfolio volatility.
% Optimal diversification minimizes portfolio risk without sacrificing expected return.

% Even with diversification, systematic risk remains and investors must demand a premium for bearing

it.

115 Key Terms

1. Portfolio Risk: The variability of returns from a collection of assets.

2. Systematic Risk: Market-wide risk that cannot be diversified away.

3. Unsystematic Risk: Firm- or industry-specific risk that diversification can reduce.

4. Variance: A statistical measure of the dispersion of returns from the mean.
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5. Standard Deviation: The square root of variance, representing portfolio volatility.
6. Covariance: A measure of how two securities’ returns move together.

7. Correlation Coefficient: A standardized measure (—1 to +1) of the relationship between two asset

returns.
8. Diversification: The practice of spreading investments to reduce unsystematic risk.

9. Optimal Diversification: The level of diversification that minimizes risk without lowering expected

returns.

10. Diworsification: Over-diversification that dilutes portfolio returns.

11.6 Descriptive Questions

1. Define portfolio risk and explain its importance in investment management.
2. Distinguish between systematic and unsystematic risk with suitable examples.
3. Explain how diversification reduces unsystematic risk in a portfolio.

4. Derive the formula for portfolio variance in the case of two assets.

5. Discuss the role of covariance and correlation in determining portfolio risk.

6. Explain the Law of Diversification and its practical significance for investors.
7. What are the benefits of diversification across sectors and geographies?

8. Discuss the limitations of diversification in reducing portfolio risk.

9. How does correlation influence the effectiveness of diversification in portfolio construction?
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Answers to Knowledge Check

Knowledge Check 1

1. b) Unsystematic risk
b) Negatively correlated

¢) Diworsification

Ll

b) Systematic risk




ATLAS

SKILLTECH
UNIVERSITY

11.8 Case Study

“Diversification and Correlation — The Case on Managing Portfolio Risk in Volatile

Introduction

Portfolio construction requires not only selecting profitable assets but also balancing risk exposure
through diversification. Investors often face challenges in understanding how correlation among
securities impacts overall portfolio risk. This case study explores how Rohan, a young professional,
learns to reduce portfolio volatility by applying the principle of diversification and analyzing

correlation among securities.

Background

Rohan has recently started investing with the goal of building wealth for long-term financial
security. Initially, he invested only in technology stocks, which delivered high returns during market
upswings but caused sharp declines during downturns. After attending a financial workshop, Rohan

learned that portfolio risk depends on asset correlations.

To test this, he considers two assets:
e Stock A (Equity in IT sector): Expected return = 12%, Standard deviation = 18%.
e Stock B (Government Bond): Expected return = 6%, Standard deviation = 5%.
e Correlation between A and B =-0.2.

Rohan now wants to understand how combining these two assets changes his portfolio risk

compared to holding only equities.

Problem Statement 1: Measuring Portfolio Risk

Rohan’s challenge is to calculate the variance and standard deviation of a two-asset portfolio. He
finds that when he allocates 70% to Stock A and 30% to Stock B, portfolio volatility reduces

significantly due to the low (negative) correlation.
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Solution: The portfolio risk is lower than the weighted average of individual risks, proving that

diversification reduces unsystematic risk.

Problem Statement 2: Role of Correlation in Diversification

Rohan considers different correlation scenarios (+1, 0, —1) to see how they affect portfolio risk.
e With p =+1, no diversification benefit exists.
o With p =0, partial diversification is achieved.
e  With p =-1, risk could theoretically be eliminated with the right weights.

Solution: Low or negative correlation provides maximum diversification benefits, making bonds a

valuable addition to equity-heavy portfolios.

Problem Statement 3: Limitations of Diversification

Although diversification reduces unsystematic risk, Rohan realizes that systematic risks (e.g.,
inflation, recessions) cannot be eliminated. Even with a well-diversified portfolio, he must be

prepared to face market-wide shocks.

Solution: Investors should balance diversification with realistic expectations, using asset allocation

strategies and risk management tools to handle systematic risk.

Example: How Diversification Across Sectors Reduced Risk During COVID-19 Market
Volatility

The COVID-19 pandemic in 2020 offers a real-world example of diversification benefits. During
the initial outbreak, equity markets worldwide experienced sharp declines, particularly in sectors
like travel, hospitality, and energy. Airlines and hotel stocks plummeted as restrictions halted global
movement. However, other sectors performed relatively well. Technology companies providing
remote working solutions, e-commerce platforms, and digital payment firms surged as demand
shifted online. Healthcare and pharmaceutical companies also gained, driven by the urgent need for

vaccines and medical supplies.
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Investors holding concentrated portfolios in travel or hospitality faced severe losses, while those
with diversified holdings across technology, healthcare, consumer goods, and bonds experienced
less volatility. Losses in certain sectors were offset by gains in others, demonstrating the power of
diversification across industries during a crisis. This example reinforced the lesson that while
systematic shocks like pandemics cannot be avoided, sectoral diversification can soften the blow

and protect portfolio value.

MCQ

Which type of risk cannot be eliminated by diversification?
a) Industry risk

b) Firm-specific risk

¢) Systematic risk

d) Operational risk

Answer: c¢) Systematic risk

Conclusion

This case study highlights that diversification and correlation are critical to effective portfolio
management. By combining assets with low or negative correlations, investors like Rohan can
significantly reduce portfolio risk. Historical evidence, such as sectoral performance during
COVID-19, shows that diversification can stabilize portfolios even in times of extreme volatility.

However, diversification has its limits—systematic risk remains, requiring careful risk management

strategies alongside portfolio construction.
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Unit 12: Coefficient of Correlation

Learning Objectives

1. Understand the concept and meaning of the coefficient of correlation.
2. Learn how correlation measures the strength and direction of relationships.
3. Differentiate between positive, negative, and zero correlation.
4. Interpret the values of correlation coefficient between -1 and +1.
5. Apply Karl Pearson’s formula to calculate correlation.
6. Distinguish between correlation and causation.
7. Analyze real-life data sets using correlation techniques.
8. Identify the limitations of correlation as a statistical tool.
9. Develop problem-solving skills through practice on correlation-based questions.
Content
12.0  Introductory Caselet
12.1  Correlation Coefficient Interpretation
12.2  Impact on Diversification Benefits
12.3  Portfolio Construction with Correlation
12.4  Summary
12.5 Key Terms
12.6  Descriptive Questions
12.7  References
12.8  Case Study
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12.0 Introductory Caselet

“Correlation Between Advertising Spend and Sales Revenue”

ABC Pvt. Ltd., a mid-sized consumer goods company, has been expanding its market presence over the
past three years. The management has consistently invested in advertising campaigns across television,

digital, and print media.

The finance team observed that in months where advertising expenditure increased, sales revenues often
showed an upward trend. However, in some months, despite heavy spending, sales did not rise significantly.
This raised questions about whether the relationship between advertising spend and sales was strong, weak,
or influenced by other external factors such as seasonality, competitor actions, or changes in consumer

preferences.

To analyze this, the company’s analysts decided to calculate the coefficient of correlation between monthly
advertising expenditure and sales revenue. Their findings showed a correlation coefficient of +0.72,

suggesting a fairly strong positive relationship.

Management now needs to decide whether to continue increasing ad spend or to refine strategies based on

this statistical insight.

Critical Thinking Question:

If the coefficient correlation between advertising expenditure and sales revenue is +0.72, what key factors

should management consider before concluding that higher advertising always leads to higher sales?
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12.1 Correlation Coefficient Interpretation

12.1.1 Definition and Formula of Correlation Coefficient

The correlation coefficient is one of the most widely used statistical measures in finance, economics, and
the social sciences. It quantifies the degree and direction of a linear relationship between two variables.
Represented by the symbol r, the correlation coefficient provides insight into whether two variables tend
to move together, move in opposite directions, or show no consistent relationship at all. Its value always
lies between —1 and +1, which makes it easy to interpret regardless of the units of the variables being

studied.

In simple terms, the correlation coefficient tells us how changes in one variable are associated with changes
in another. A value of r close to +1 indicates a strong positive relationship, meaning that as one variable
increases, the other tends to increase as well. A value of r close to —1 indicates a strong negative
relationship, where an increase in one variable corresponds to a decrease in the other. The value of r near

0 suggests little or no linear relationship.
The formula for Karl Pearson’s correlation coefficient is:
r=X[x-)@-PDVEE-9>xZ(yi-§)

Where:

e x; =1individual value of variable X

e yi=individual value of variable Y

e X=mean of X

e y=meanof Y

e X =summation across all values

The numerator represents the covariance between X and Y, which measures whether the variables move in
the same or opposite directions. The denominator standardizes this covariance by dividing it by the product

of the standard deviations of X and Y, ensuring that the coefficient always lies between —1 and +1.

To understand its meaning, consider an example from finance. Suppose we are studying the relationship
between stock market returns and bond prices. If we calculate r and find it to be —0.6, this indicates a

moderately strong negative correlation. When stock prices rise, bond prices tend to fall, and vice versa.
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Investors can use this information to diversify their portfolios, combining assets that do not move together

perfectly.

o Positive Correlation: For instance, sales of air conditioners and temperature levels typically have

a strong positive correlation. As temperatures rise, sales increase.

o Negative Correlation: Oil prices and airline profits often move in opposite directions. Higher fuel

costs reduce airline margins, showing negative correlation.

e Zero Correlation: The number of books in a library and daily rainfall usually have no meaningful

linear relationship, so r would be close to zero.

This measure is essential in portfolio theory because it helps investors decide how to combine assets. Assets
with low or negative correlations reduce portfolio risk, while highly correlated assets offer fewer
diversification benefits. Thus, the correlation coefficient is not only a statistical tool but also a practical

guide for decision-making in uncertain environments.

12.1.2 Range of Values (—1 to +1) and Their Meaning

The correlation coefficient always takes a value in the closed interval —1 <r <+1. Each possible range has

a distinct meaning:

e r=+1: Perfect positive correlation. Both variables move together in exactly the same proportion.

For example, if one increases by 10%, the other increases by 10%.

o r=-—1:Perfect negative correlation. Both variables move in opposite directions in exact proportion.

If one increases by 10%, the other decreases by 10%.

e 1 =0: Zero correlation. No linear relationship exists between the two variables. A change in one

does not systematically affect the other.

e 0 <r<+I: Positive correlation. The closer the value is to +1, the stronger the relationship. Example:

height and weight.

e —1<r<0: Negative correlation. The closer the value is to —1, the stronger the negative relationship.

Example: price of a product and quantity demanded.

This range provides both the strength (how close the value is to 1) and the direction (positive or negative)

of the relationship.
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12.1.3 Perfect, Strong, Weak, and Zero Correlation

Correlation Strength

Weak Correlation

Slight and uncertain
relationship

Perfect Correlation
Direct and absolute
relationship

Strong Correlation
Significant and reliable
relationship

Moderate Correlation

Noticeable but not definitive

Zero Correlation relationship

No discernible relationship

Fig.12.1. Perfect, Strong, Weak, and Zero Correlation

The correlation coefficient not only indicates the direction of a relationship but also reflects the strength of
the association between two variables. Understanding the intensity of correlation is important in research,
economics, and finance because it helps to determine whether changes in one variable can reliably predict
changes in another. Correlation values range between —1 and +1, and different ranges are interpreted as
perfect, strong, moderate, weak, or zero correlation. Each category has distinct implications for analysis

and decision-making.

A perfect correlation (r = +1 or r = —1) represents the highest possible relationship. With r = +1, two
variables move together exactly in proportion. For example, if a company’s revenue is always double its
production cost, the correlation between the two would be perfectly positive. With r = —1, one variable
increases exactly as the other decreases in proportion. For example, suppose the price of a financial
derivative always falls in direct proportion to the rise in its underlying hedge asset; this would demonstrate

a perfect negative correlation. In both cases, all data points lie exactly on a straight line.
o Perfect Correlation: Represents an exact, proportional relationship with no deviation in the pattern.

A strong correlation (r between =0.70 and +0.90) indicates that two variables are closely related, though
not perfectly. The relationship is consistent, and data points cluster tightly around a straight line. For

instance, years of education and income level often show strong positive correlation: higher education tends
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to lead to higher income, even though exceptions exist. In finance, stock indices and large-cap stocks often

display strong correlation because market-wide factors influence both similarly.

e Strong Correlation: Shows variables moving closely together, with one acting as a fairly reliable

predictor of the other.

A moderate correlation (r between £0.40 and +0.69) reflects a noticeable but looser relationship. The
association exists, but external factors also play an important role. A good example is the link between
hours of study and exam performance. While studying more generally improves scores, other factors such
as test anxiety, quality of instruction, and memory also influence outcomes. In financial markets, correlation
between domestic equity and real estate returns may be moderate, since broader economic conditions affect

both but not equally.

e Moderate Correlation: Indicates some predictive value, though other variables influence outcomes

significantly.

A weak correlation (r between £0.10 and £0.39) suggests that the relationship is faint and inconsistent.
For example, time spent on social media might show weak negative correlation with academic grades: some
students who spend more time online perform poorly, but many exceptions exist, making the relationship
weak. Similarly, in finance, gold prices and consumer electronics sales might display weak correlation, as

only limited indirect connections exist between the two.

o Weak Correlation: Variables show limited association, with outcomes influenced by multiple

external factors.

Finally, zero correlation (r = 0) indicates no linear relationship. Changes in one variable give no
information about changes in the other. For instance, shoe size and intelligence have no meaningful
connection, so the correlation is effectively zero. In investing, holding two assets with near-zero correlation
is valuable because it ensures that their price movements are independent, providing genuine diversification

benefits.

o Zero Correlation: Reflects complete independence in variable movement, with no predictive

association.

By distinguishing between these levels of correlation, researchers and investors can better interpret data,

evaluate risks, and design strategies that rely on relationships among variables.
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Did You Know?

“The correlation coefficient not only shows strength but also direction of a relationship. A perfect
correlation (1) is rare in real-world data, as most variables are influenced by multiple factors. Even
weak correlations can be valuable, especially in fields like psychology, economics, and social sciences

for predictive insights.”

12.2 Impact on Diversification Benefits

12.2.1 How Correlation Affects Portfolio Risk

Correlation determines how different assets move relative to each other and directly impacts the risk-

reducing power of diversification.

o High Positive Correlation (close to +1):

o Assets move in the same direction.

o Gains and losses occur simultaneously.

o Portfolio risk remains high since fluctuations are not balanced out.
e Low or Zero Correlation (close to 0):

o Assets move independently.

o Losses in one asset may not affect another.

o Portfolio risk is reduced because price movements cancel out partially.
o Negative Correlation (close to —1):

o Assets move in opposite directions.

o When one asset loses value, the other tends to gain.

o Portfolio risk is minimized as the ups and downs are balanced.

The overall portfolio risk is therefore highly dependent on how correlated its assets are.
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12.2.2 Diversification with Low or Negative Correlation
The true benefit of diversification emerges when assets show little or no correlation.
e Low Correlation Assets (r near 0):
o Example: Combining technology stocks with real estate investments.
o Returns are not closely linked, leading to more stable overall performance.
o Negative Correlation Assets (r < 0):

o Example: Stocks and government bonds often move in opposite directions during market

downturns.
o Provides a hedge against losses in one market.
e Key Point:
o The lower the correlation, the more effective diversification becomes.

o Investors can achieve a smoother return profile and reduce volatility without necessarily

sacrificing returns.

12.2.3 Limitations of Diversification When Correlation is High
Diversification loses much of its value when assets are highly correlated.
o High Positive Correlation Assets:
o Example: Stocks of companies within the same industry.
o These tend to react similarly to market conditions, offering little risk reduction.
e Market-Wide Stress Periods:

o In times of financial crises or economic shocks, correlations across asset classes often rise
sharply.

o This phenomenon reduces the effectiveness of diversification exactly when investors need

protection the most.
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e Resulting Limitation:

o Even a portfolio with many assets may behave like a concentrated investment if those assets

are strongly correlated.

o True diversification requires spreading across industries, sectors, and asset classes with

differing correlations.

“Activity: Building a Diversified Portfolio”

Students are asked to form a two-asset portfolio by selecting any two investment options (e.g.,
stocks, bonds, gold). They should estimate the correlation between the assets, explain whether
diversification benefits are high or low, and present how correlation affects overall portfolio risk

and stability.

12.3 Portfolio Construction with Correlation

12.3.1 Portfolios with Positive Correlation

A portfolio built from assets that are positively correlated tends to move in the same direction because the
securities are influenced by similar factors. When one asset appreciates in value, the other usually increases
as well. Likewise, during downturns, both tend to decline together. The degree of this co-movement depends
on how close the correlation coefficient is to +1. A value of +1 indicates a perfect positive correlation,
meaning the two assets move in exactly the same proportion, while a value closer to 0 implies weaker but

still positive association.

Positive correlation often occurs among securities that belong to the same industry or sector. For example,
two banking stocks, such as shares in State Bank of India and HDFC Bank, are both influenced by changes
in interest rates, credit growth, and government regulations. Similarly, two technology companies like
Infosys and TCS will both respond to global demand for IT services and currency fluctuations. Although
they are separate firms, their stock price movements are strongly aligned because the same macroeconomic

and sector-specific forces affect them.

o Nature of Positive Correlation: When one security rises, the other tends to rise as well, and when
one falls, the other usually follows. The stronger the correlation, the less effective diversification

becomes.
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From an investment perspective, holding assets with high positive correlation reduces the effectiveness of
diversification. The purpose of diversification is to combine assets that do not move together, so losses in
one can be offset by gains in another. With positively correlated assets, this balancing effect is absent. For
instance, if an investor holds multiple airline stocks, a sudden spike in fuel prices or a global travel ban will

drag down the entire portfolio.

o Investor Implications: Portfolios of positively correlated assets are highly sensitive to industry or

market shocks, which means they carry concentrated risk.

However, there are circumstances where such portfolios may still be acceptable. Investors with high risk
tolerance may deliberately concentrate in one sector to seek higher returns. For example, during a strong
bull run in technology, holding multiple tech stocks could generate significant profits, even though risks
are also high. Similarly, short-term traders often speculate within sectors and take advantage of
synchronized price movements to maximize gains. Specialists with deep knowledge in one industry may
also prefer such portfolios, as they believe their expertise allows them to manage risks better than average

investors.

e When Positive Correlation May Be Acceptable: Concentrated positions can be useful for
aggressive investors, sector specialists, or traders who seek short-term gains rather than long-term

stability.

In practice, though, portfolios with high positive correlation are not considered ideal for long-term investors
who seek steady performance and risk reduction. While such portfolios can deliver high returns during
market upswings, they expose investors to equally high risks during downturns. Therefore, they may serve
niche purposes in speculative strategies or tactical allocations but are unsuitable as the foundation for stable

wealth-building.

12.3.2 Portfolios with Negative Correlation

A portfolio constructed with negatively correlated assets provides the strongest diversification benefits.
Negative correlation occurs when two assets move in opposite directions. When the price of one asset
increases, the value of the other tends to decrease, and vice versa. The strength of this relationship depends
on how close the correlation coefficient is to —1. A perfect negative correlation (r = —1) would mean that
one asset’s gain is exactly matched by the other’s loss, completely neutralizing risk. While perfect negative
correlation is rare in real-world markets, investors can approximate it by combining asset classes that

historically react differently to economic and financial conditions.
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The nature of negative correlation ensures that portfolio volatility is minimized. For instance, during times
of equity market downturn, investors often move funds into safer assets such as government bonds. This
capital inflow drives bond prices higher, offsetting the losses in equity holdings. Similarly, gold often rises
in value during financial crises or inflationary pressures, providing a cushion when equities decline. Such
pairings demonstrate the power of negative correlation in preserving capital and stabilizing portfolio

performance.

o Nature of Negative Correlation: The closer the value is to —1, the stronger the opposite movement

between the two assets, allowing losses to be neutralized.

From the investor’s perspective, portfolios with negatively correlated assets are attractive because they
deliver smoother returns over time. Rather than experiencing sharp swings based solely on the performance
of one market, the portfolio balances itself. For example, an investor holding both stocks and long-term
government bonds benefits when equities rise in expansions, while bonds provide stability during

recessions. This dynamic creates resilience and helps reduce the emotional stress of investing.

o Investor Implications: By offsetting losses in one asset with gains in another, negatively correlated

portfolios protect against severe downturns and create resilience during economic instability.

The value of negative correlation lies in its ability to act as a hedge. Investors do not have to sacrifice
expected returns entirely to reduce risk. Instead, they achieve a better balance, where growth-oriented assets
like equities are countered by defensive assets like bonds or gold. This makes portfolios more robust and

suitable for long-term financial goals.

o« Why Negative Correlation is Valuable: It creates smoother returns, protects capital during crises,

and ensures that the portfolio is not overly dependent on one market or sector.

Example: Consider an investor holding a portfolio with 60% in equities and 40% in long-term government
bonds. During the COVID-19 market crash in early 2020, global equity markets fell sharply. However, US
Treasury bonds rose in value as investors sought safety. The losses in stocks were partly offset by gains in
bonds, resulting in a much smaller decline for the diversified portfolio compared to an all-equity portfolio.
This illustrates how negative correlation between equities and bonds reduces overall volatility and protects

investors during crises.

Thus, negative correlation forms the foundation of modern portfolio theory and remains one of the most

effective tools for managing risk without giving up long-term growth potential.
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12.3.3 Achieving Optimal Portfolio Through Mixed Correlation

In the real world, building a portfolio exclusively out of negatively correlated assets is nearly impossible.
Financial markets are highly interconnected, and very few asset pairs move in perfect opposition. Instead,
most assets exhibit varying degrees of positive correlation, particularly during global financial crises when
correlations across asset classes tend to rise simultaneously. Therefore, the concept of mixed correlation
becomes practical and necessary for portfolio construction. By combining assets that have low, moderate,
and sometimes even positive correlations, investors can balance the need for growth with the requirement

for stability.

o« Why Mixed Correlation is Practical: Financial assets do not exist in isolation. Equity markets
across countries may still show some correlation due to globalization, while commodities and
currencies often react to macroeconomic shifts. Since strong negative correlation is rare, the goal is
to build a portfolio where assets move differently enough to provide diversification, but still deliver

overall growth.

Constructing an optimal portfolio with mixed correlation requires a systematic approach. The first step is
identifying a wide range of asset classes, including equities, bonds, real estate, commodities, and
international investments. Historical correlation data is then analyzed to determine how these assets interact
under different market conditions. Once the relationships are understood, investors can combine high-
growth but volatile assets like equities with defensive or hedge assets like government bonds or gold.
Additionally, diversification should not only be across asset classes but also within them. For example,

investing in multiple equity sectors such as technology, healthcare, and consumer goods spreads risk further.

o Steps in Construction: Identify diverse asset classes, measure correlation using past data, combine

high-growth and defensive assets, and diversify both across and within sectors and geographies.

An illustrative example highlights how mixed correlation works in practice. Consider a balanced portfolio

consisting of:
e 50% domestic equities (moderately correlated with the domestic economy),
e 20% international equities (low correlation with local markets, providing global exposure),
e 20% government bonds (which tend to move inversely to equities in downturns),

e 10% gold or commodities (serving as a hedge in times of crisis).
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This type of portfolio ensures that when equity markets perform well, the investor benefits from growth. At
the same time, if equities decline due to economic instability, bonds and gold provide protection, reducing

overall volatility.

e Result of Mixed Correlation: Such a portfolio reduces fluctuations compared to an equity-only
strategy, while still retaining long-term growth potential. It aligns the investor’s risk-return trade-

off with their financial objectives.

This principle directly connects to Modern Portfolio Theory (MPT), which emphasizes that minimizing
risk does not depend on holding risk-free assets, but rather on combining assets with different correlation
levels. The efficient frontier in MPT illustrates that portfolios constructed with mixed correlations achieve

the best possible balance between risk and return.

Example: During the 2008 global financial crisis, global equities plummeted, but US Treasury bonds
gained as investors sought safe havens. Similarly, gold prices surged as confidence in markets weakened.
An investor holding only equities would have faced heavy losses, but a portfolio that included bonds and
gold would have experienced much smaller drawdowns. This real-world outcome proves the value of

building portfolios through mixed correlations rather than relying on a single type of asset.

Knowledge Check 1

Choose the correct option:

1. What happens when assets in a portfolio have a high positive correlation?
a) Risk reduces sharply
b) Risk reduction is limited
¢) Returns become fixed
d) Correlation becomes negative
2. Which type of correlation provides the strongest diversification benefit?
a) Zero correlation
b) Positive correlation
c¢) Negative correlation
d) Perfect correlation
3. Why is a mixed correlation portfolio practical in real markets?

a) All assets are perfectly correlated
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b) Negative correlation is rare
¢) Investors avoid diversification
d) Returns are always equal
4. Which asset pair often shows negative correlation during downturns?
a) Stocks and bonds
b) Stocks and real estate
¢) Bonds and bonds
d) Stocks and stocks

12.4 Summary

¢ The correlation coefficient measures the degree and direction of the relationship between two variables.
% It always lies between —1 and +1.

% Positive correlation indicates variables move in the same direction.

% Negative correlation indicates variables move in opposite directions.

% Zero correlation means no linear relationship between variables.

% The strength of correlation affects the effectiveness of diversification.

¢ Low or negative correlation between assets reduces portfolio risk significantly.

% High positive correlation limits the benefits of diversification.

«» Portfolios built with negatively correlated assets provide strong risk reduction.

% Perfect correlations (+1) are rare in real-world financial markets.

¢ Mixed correlation portfolios combine assets with varying relationships to balance risk and return.
¢ Optimal portfolio construction relies on asset allocation across industries, sectors, and asset classes.

¢ Correlation analysis is central to Modern Portfolio Theory and helps investors achieve efficient

portfolios.

12.5 Key Terms
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1. Correlation Coefficient: A statistical measure of the strength and direction of the linear relationship

between two variables.
2. Positive Correlation: A relationship where both variables move in the same direction.
3. Negative Correlation: A relationship where one variable increases while the other decreases.
4. Zero Correlation: A condition where no linear relationship exists between variables.
5. Portfolio Diversification: The practice of investing in different assets to reduce risk.
6. Portfolio Risk: The combined level of risk that affects an entire investment portfolio.
7. Covariance: A measure of how two variables move together.
8. Optimal Portfolio: A portfolio that provides the best trade-off between risk and return.

9. Modern Portfolio Theory (MPT): An investment theory focusing on maximizing returns for a given

level of risk through diversification.

10. Asset Allocation: The process of distributing investments across asset classes to achieve balance

between risk and return.

12.6 Descriptive Questions

1. Define correlation coefficient and explain its importance in finance.

2. Discuss the range of correlation values and their interpretations.

3. Explain how correlation affects portfolio risk.

4. Tllustrate with examples the benefits of diversification when assets have low or negative correlation.
5. Why does diversification fail when assets have high positive correlation?

6. Discuss portfolio construction when assets are positively correlated.

7. Explain the significance of mixed correlation in achieving an optimal portfolio.

8. How does Modern Portfolio Theory incorporate correlation in portfolio design?

9. Provide real-world examples of assets with negative correlation and their role in diversification.
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Answers to Knowledge Check

Knowledge Check 1

1. b) Risk reduction is limited

c¢) Negative correlation

b) Negative correlation is rare

a) Stocks and bonds

Ll
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12.8 Case Study

The Role of Correlation in Building a Diversified Portfolio

Introduction

Portfolio management involves balancing risk and return by carefully selecting investment assets.
A critical factor in this process is the correlation between securities. Correlation determines how
assets move in relation to one another and directly influences portfolio risk. Investors often
assume that holding many assets guarantees diversification, but in reality, the level of correlation

between assets decides whether diversification benefits are achieved.

Background

Mr. Arjun, a young investor, has recently inherited a sum of 20 lakhs. He is considering building
a portfolio with stocks, bonds, and gold. His primary goal is to reduce risk without sacrificing
long-term returns. After consulting with a financial advisor, he learns about the concept of

correlation. The advisor explains that:
o Stocks and bonds often have low or negative correlation, providing risk reduction.
e Stocks within the same industry usually show high positive correlation, limiting diversification.
e Gold tends to move in the opposite direction of equities, making it a useful hedge.

Arjun must now decide the right combination of assets to minimize risk and achieve a balanced

return.

Problem Statement 1: High Positive Correlation Among Stocks

Arjun initially considered investing all his funds in different technology company stocks.
However, his advisor warned that most of these stocks have a correlation close to +0.85, meaning

they move almost in the same direction. This would expose his portfolio to high risk.

Solution: Diversify across different sectors and include assets such as bonds or gold that have

lower correlation with equities.
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Problem Statement 2: Achieving True Diversification

Arjun realizes that adding negatively correlated assets could stabilize his portfolio. For instance,
gold and government bonds often move opposite to equity markets. The challenge lies in finding

the right balance of assets that ensures both growth and protection.
Solution: Construct a mixed portfolio, for example:

e 50% in equities (diversified across industries),

e 30% in government bonds,

e 20% in gold.

This allocation uses mixed correlations to create an optimal risk-return trade-off.

Problem Statement 3: Misinterpretation of Diversification Benefits

Arjun believed that simply holding a larger number of assets automatically meant lower risk. His
advisor clarified that if assets are highly correlated, the portfolio still behaves like a single asset,

reducing diversification benefits.

Solution: Focus on the correlation structure of assets rather than just the number of securities.

Effective diversification requires careful analysis of asset correlations.

Example: Correlation Between Equity and Gold in Indian Portfolios

A practical illustration can be drawn from the Indian market. During the COVID-19 crash of
March 2020, the Nifty 50 index dropped more than 30% in a matter of weeks as equity markets
collapsed under panic selling. At the same time, gold prices in India surged to record highs,
crossing 350,000 per 10 grams. This happened because investors sought safe-haven assets when
stock markets became unstable. Portfolios that combined equities with gold faced much smaller
losses compared to equity-only portfolios. For instance, while an all-equity investor saw steep
declines, an investor holding 70% equities and 30% gold experienced significantly reduced
volatility, as gains in gold cushioned the stock market losses. This example shows how negative
correlation between equities and gold works effectively in Indian portfolios, offering risk

protection during financial crises.
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MCQs

Q1. What is the main drawback of holding assets with high positive correlation?
a) Lower returns

b) Higher portfolio risk

¢) No asset allocation needed

d) Guaranteed diversification

Answer: b) Higher portfolio risk

Q2. Which asset often shows negative correlation with stocks?
a) Gold

b) Real estate

¢) Technology shares

d) Banking shares

Answer: a) Gold

Q3. What combination offers the strongest diversification benefits?
a) Assets with correlation close to +1

b) Assets with correlation close to —1

c¢) Assets with correlation of +0.9

d) Assets with correlation of 0.8

Answer: b) Assets with correlation close to —1

Q4. Why is a mixed correlation portfolio important in real life?
a) Perfect negative correlation is rare

b) Investors dislike diversification

¢) Positive correlation gives maximum safety

d) Correlation does not affect portfolios

Answer: a) Perfect negative correlation is rare
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Unit 13: Variance & Co-variance in Portfolio Risk Measurement

Learning Objectives

—

Understand the concept of variance as a measure of investment risk.

Learn how variance quantifies the volatility of asset returns.

Explain the role of covariance in analyzing relationships between assets.
Differentiate between positive and negative covariance in portfolio context.
Calculate portfolio variance using variance and covariance values.

Analyze how covariance influences portfolio diversification benefits.
Apply variance—covariance analysis to assess overall portfolio risk.

Interpret numerical results of portfolio variance for decision-making.

A S A AR o

Evaluate the limitations of using variance and covariance in risk measurement.

Content

13.0 Introductory Caselet

13.1 Statistical Basis of Portfolio Variance
13.2  Co-variance in Portfolio Analysis
13.3  Application in Portfolio Performance
13.4  Summary

13.5 Key Terms

13.6  Descriptive Questions

13.7 References

13.8 Case Study
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13.0 Introductory Caselet

“Measuring Portfolio Risk Using Variance and Covariance”

Mr. Ramesh, a 35-year-old investor, has a portfolio consisting of two assets: equity shares and government
bonds. He notices that while equities offer higher returns, they also fluctuate significantly, making his
portfolio risky. His financial advisor introduces him to the concepts of variance and covariance to better

understand portfolio risk.
The advisor explains that:
e Variance measures the volatility of returns for each individual asset.

e Covariance indicates how two assets move together—positive covariance means they rise and fall

together, while negative covariance means they move in opposite directions.

o Combining assets with low or negative covariance can reduce the overall risk of the portfolio, even

if one of the assets is highly volatile.
To illustrate, the advisor compares two scenarios:

1. A portfolio of two technology stocks with high positive covariance, where risk remains high

despite diversification.

2. A portfolio of equities and bonds with low or negative covariance, where fluctuations in equities

are balanced by the stability of bonds, lowering overall portfolio risk.

This case demonstrates how variance and covariance are central tools in risk measurement and portfolio

construction.

Critical Thinking Question

If you were in Ramesh’s position, how would you decide the right mix of assets using variance and

covariance analysis, and what trade-offs would you consider between risk and return?




ATLAS

SKILLTECH
UNIVERSITY

13.1 Statistical Basis of Portfolio Variance

13.1.1 Concept of Variance in Investments

Variance is one of the most fundamental concepts in finance when it comes to measuring risk and
uncertainty. It provides a statistical measure of how much actual returns deviate from their average

(expected) return. In simple terms, it answers:
“How far away are the investment’s returns from what we expected, on average?”

If returns are tightly clustered around the average, the investment is considered stable. If returns fluctuate

widely, the investment is riskier.

Key Insights

e High Variance:
Indicates large fluctuations in returns. The future performance of such an asset is uncertain and
risky.
Example: Small-cap technology start-ups often have high variance because their earnings and

market perception swing rapidly.

o Low Variance:
Suggests returns are stable and close to the average, making the asset predictable and less risky.
Example: Government bonds usually show low variance, as they provide fixed interest payments

with minimal uncertainty.

Formula for Variance of a Single Asset
The variance of returns for a single asset is calculated as:
¢’=X (Ri—R)*+N
Where:
e ¢? =variance of returns (risk measure)
e R =actual return in each period

« R =mean (average) return across periods




ATLAS

SKILLTECH
UNIVERSITY

e N =number of observations (time periods)

This formula works by measuring each return’s deviation from the average, squaring it (to avoid

cancellation of positive and negative differences), and then averaging those squared deviations.

Step-by-Step Example

Suppose an asset provides the following annual returns over 3 years:
e Yearl:10%
e Year2:12%
e Year3:8%

1. Find the Average Return (R):
R=(10+12+8)+3=10%

2. Calculate Deviations (Ri — R):
o Yearl:10—10=0
o Year2:12—-10=+2
o Year3:8—10=-2

3. Square Each Deviation (to remove negatives):

o 02=0
o (+2p=4
o (-2p=4

4. Find the Average of Squared Deviations:
Variance (6?) = (0 +4 +4) +3=2.67

Interpretation
e The variance = 2.67 (in squared percentage terms).

e This number shows how much the returns typically deviate from the average of 10%.
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o A higher variance would mean greater volatility and uncertainty in returns, while a lower variance

would indicate stability.

Importance in Investment Analysis

1. Quantifies Risk: Variance converts abstract uncertainty into a single numerical measure, making

risk assessment objective.

2. Basis for Other Metrics: Standard deviation (\o?), covariance, and correlation—all key tools in

portfolio analysis—are derived from variance.

3. Guides Decision-Making: Investors with low risk tolerance prefer low-variance assets (e.g.,
bonds), while risk-tolerant investors may choose high-variance assets (e.g., equities) for higher

potential returns.

13.1.2 Portfolio Variance Formula & Numericals

When investors combine multiple assets into a portfolio, the overall risk is not just the sum of individual
variances. Instead, portfolio risk depends heavily on how the assets interact with each other. This interaction

is captured through covariance or correlation.

Two-Asset Portfolio Formula (Covariance form):

op? = wi?61? + w2?c2? + 2wiw2Cov(R1,Rz2)

Two-Asset Portfolio Formula (Correlation form):

op* = Wi’G1* + W2?G2* + 2Wi1w2pG162
Where:
e op? = portfolio variance
e w1, w2 = portfolio weights of assets 1 and 2
e 012, 022 = variances of assets 1 and 2
e p =correlation coefficient between returns of assets 1 and 2
e Cov(R1,R2) = covariance between returns of assets 1 and 2

Interpretation of Formula:
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o Ifcorrelation is +1, the assets move perfectly together, and diversification brings no risk reduction.

e If correlation is —1, the assets move in exact opposite directions, offering the maximum possible

diversification benefit.
e Ifcorrelation is 0, the assets are independent, and some diversification benefit occurs.

Ilustrative Numerical Example:

Suppose Arjun invests in two assets:
e Asset A (Equity): variance = 0.04, weight = 0.6
e Asset B (Bond): variance = 0.09, weight = 0.4
e Correlation (p) between them = 0.3

Step 1: Compute weighted variances:
(0.6 x 0.04) = 0.0144
(0.42 x 0.09) =0.0144

Step 2: Compute covariance contribution:
2% 0.6 x 0.4 x 0.3 x0.04 x V0.09
=0.0259

Step 3: Add them:
op?=0.0144 + 0.0144 + 0.0259 = 0.0547

Portfolio variance = 0.0547
Portfolio standard deviation (op) = 0.0547 = 0.234 or 23.4%

This shows how combining two assets changes the portfolio’s total risk profile.

13.1.3 Role of Variance in Measuring Risk

Variance is not just a theoretical statistical concept; it plays a central role in financial decision-making
because it provides a measure of the uncertainty associated with investment returns. In finance, uncertainty
directly translates to risk, and variance allows this risk to be measured, compared, and managed
systematically. Below are some detailed aspects of how variance functions in financial analysis, with

examples to make the ideas more concrete.
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e Risk Assessment

Variance measures the extent to which actual returns deviate from the expected return of an
investment. A higher variance indicates greater fluctuations in returns, which translates into higher
risk. For example, if Stock A has an average return of 8% but its returns range between -5% and
+20%, its variance will be high. By contrast, Stock B with a steady return of 6—-10% will show a
lower variance. An investor with a low risk tolerance would prefer Stock B despite its slightly lower

expected return.
e Comparison Tool

Investors often face the challenge of choosing between different assets. Variance enables
comparison by quantifying the relative riskiness of these assets. For instance, suppose a government
bond has a variance close to zero because its returns are nearly fixed, while a technology stock has
a variance that is significantly higher. By comparing variances, the investor can recognize that the
bond is safer but offers lower potential return, while the stock involves higher risk with a chance

for higher rewards.
o Portfolio Diversification

Variance, together with covariance (the degree to which assets move in relation to one another),
helps explain the benefits of diversification. If two assets are combined in a portfolio and their
returns are not perfectly correlated, the overall portfolio variance may be lower than the variance of
individual assets. For example, investing in both a technology stock and a utility stock may reduce
portfolio variance because when the technology stock underperforms, the utility stock may remain
stable or even perform well, thereby stabilizing the total portfolio return. This is why diversification

is often described as “not putting all your eggs in one basket.”
e Risk-Return Trade-off

One of the key principles of finance is that higher returns usually come with higher variance, i.e.,
greater risk. Investors must balance their desire for returns against their willingness to accept
variance. For example, consider two portfolios: Portfolio X with an expected return of 12% but high
variance, and Portfolio Y with an expected return of 7% but low variance. A risk-seeking investor
may choose Portfolio X for the possibility of higher gains, while a risk-averse investor would choose

Portfolio Y for its stability.

e Guidance for Allocation
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Variance plays a role in determining optimal asset allocation. Modern Portfolio Theory (MPT),
developed by Harry Markowitz, uses portfolio variance as a key input to identify the best mix of
assets. The goal is to construct a portfolio that minimizes variance (risk) for a given expected return
or maximizes expected return for a given level of variance. For example, an investor allocating
funds between equities and bonds will rely on variance calculations to decide what proportion to

place in each asset class to achieve the desired balance of risk and return.

In conclusion, variance provides a systematic way to convert uncertainty into measurable numbers,
allowing investors to make rational decisions. Without variance, financial choices would depend largely on
intuition or subjective judgment. By quantifying risk, variance enables comparisons, diversification
strategies, and informed trade-offs between risk and return, making it the statistical foundation of portfolio

risk measurement.

“Activity: Calculating Portfolio Variance”

Students are asked to form a two-asset portfolio using given data on stock and bond returns. They
must calculate individual variances, covariance, and finally portfolio variance. The exercise helps
them understand how correlation affects portfolio risk and why diversification changes overall

volatility in investment decisions.

13.2 Co-variance in Portfolio Analysis
13.2.1 Concept and Formula of Covariance

Covariance is a statistical measure that captures how two random variables—such as the returns of two
securities—move in relation to each other. In finance, it is particularly important because investors rarely
hold a single asset; rather, they combine assets into portfolios. By measuring the joint variability of returns,
covariance helps assess whether two assets will reinforce each other’s risk or help reduce it through

diversification.

e Interpretation of Covariance
* [f Cov(X,Y) > 0, both securities move in the same direction. When asset X’s return increases,

asset Y’s return also tends to increase.
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* If Cov(X,Y) <0, the two securities move in opposite directions. When asset X performs well,
asset Y tends to perform poorly.
* [f Cov(X,Y) = 0, there is no linear relationship between the returns of the two assets. Their

movements are essentially independent.

This makes covariance a building block for portfolio theory. However, its values are unbounded (they
can range from negative infinity to positive infinity), which limits direct comparison across securities. That

is why the correlation coefficient, a standardized version of covariance, is often preferred for interpretation.

e Formula of Covariance
The general formula is:
CoviX,Y)=X[Xi = X)(Yi- V)] + N

Where:

* Cov(X,Y) = covariance between asset X and asset Y
* Xi = return on asset X in period i

Y, =return on asset Y in period i

+ X = mean return of asset X

Y = mean return of asset Y

* N = number of observations

This formula essentially multiplies the deviation of X from its mean with the deviation of Y from its mean,

then averages those products.

e Numerical Example 1 (Simple Case)
Suppose we have two assets, A and B, with the following returns over 3 periods:

* Asset A: 12%, 8%, 10%
* Asset B: 14%, 6%, 9%

Step 1: Find the mean returns.
*X(A)=(12+8+10)+3=10%
*YB)=(14+6+9)+3=9.67%




ATLAS

SKILLTECH
UNIVERSITY

Step 2: Apply the formula.

Period| A (Xi)|B (Y)||Xi — X)|(Yi - V)|(Xi — X)(Yi - Y)

1 12 14 +2 +4.33  |+8.66
2 8 6 —2 -3.67 |+7.34
3 10 9 0 -0.67 |0

S[(Xi — X)(Yi— )] =16.00
Cov(X,Y) =16 + 3 = +5.33

Interpretation: Since the covariance is positive, the two assets tend to move in the same direction.

e Numerical Example 2 (Negative Covariance)
Consider two assets, C and D, with the following returns:

* Asset C: 5%, 7%, 6%
» Asset D: 10%, 4%, 8%

Step 1: Mean returns.

+X(O)=(5+7+6)+3=6%
<Y (D)=(10+4+8)+3=733%

Step 2: Apply formula.

Period||C (X)) |D (Y)|Xi—X)|[(Yi- D|Xi—-X)(Y:i-Y)

1 5 10 -1 +2.67 |-2.67
2 7 4 +1 —3.33 |-3.33
3 6 8 0 +0.67 |0

SIX — X)(Yi — V)] = —6.00
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Cov(X,Y)=-6+3=-2.00

Interpretation: The covariance is negative, meaning when C performs well, D tends to perform poorly. Such

assets are useful for diversification.

o Key Insights

1. A positive covariance signals co-movement in the same direction, which does not reduce portfolio

risk.

2. A negative covariance signals opposite movement, which is highly desirable in diversification

because losses in one asset may be offset by gains in another.

3. Azero covariance indicates no clear pattern, suggesting independence in movements.

13.2.2 Relationship Between Securities in a Portfolio

Securities Covariance in Portfolio Management

Securities move in the Positive
same direction Covariance

Securities move in Negative
opposite directions Covariance

No predictable
relationship between
securities

Zero
Covariance

Fig.13.1 Relationship Between Securities in a Portfolio
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Covariance plays a fundamental role in portfolio management because it reveals how different securities
behave in relation to each other. By understanding whether asset returns move together, in opposite
directions, or independently, investors can make informed decisions about diversification. Diversification
is the process of combining assets in a way that reduces risk without necessarily lowering expected returns.

Covariance is the statistical tool that explains why and how this risk reduction occurs.

1) Positive Covariance
When two securities have a positive covariance, their returns move in the same direction. If one security
experiences a gain, the other is also likely to gain, and if one suffers a loss, the other is also likely to

decline.

Example: Consider two technology company stocks such as Apple and Microsoft. Both firms operate
within the same sector and are affected by similar industry factors such as consumer demand for
software, technological innovation, or regulatory changes. If the technology industry performs well,
both stocks tend to rise together. Conversely, during an industry downturn, both may fall

simultaneously.

Implication: Positive covariance reduces the effectiveness of diversification because the risks of the
securities overlap. Combining such assets does not significantly smooth out fluctuations in the portfolio.

An investor holding only technology-sector stocks faces concentrated industry risk.

2) Negative Covariance
A negative covariance indicates that the returns of two securities move in opposite directions. When one

asset performs well, the other tends to underperform.

Example: A portfolio combining equity stocks and long-term government bonds often demonstrates
negative covariance. During economic downturns, stock markets usually decline because corporate
earnings weaken. At the same time, government bonds often rise in value as investors seek safety,

leading to a counterbalancing effect.

Implication: Negative covariance is the most beneficial for diversification, as gains in one security
offset losses in another. This reduces overall portfolio volatility and risk. For instance, in the 2008 global
financial crisis, while equities collapsed, high-quality government bonds appreciated, helping balanced

portfolios avoid catastrophic losses.
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3)Zero Covariance
If two securities have zero covariance, it means their returns are unrelated. One asset’s performance gives

no information about the performance of the other.

Example: The returns of a local retail company in India may have no linear relationship with global
crude oil prices. The factors driving retail consumption (such as local income levels and consumer

preferences) are largely unrelated to the international oil market.

Implication: Even in the absence of a clear relationship, combining such assets still reduces overall
portfolio risk by spreading exposure across unrelated factors. The lack of correlation means that shocks

in one asset are unlikely to spill over to the other, which helps in lowering volatility.

e Key Role in Portfolio Management
Covariance allows portfolio managers to:

* Identify complementarities: Assets with negative or low covariance provide the greatest benefits

Did You Know?

when combined.

* Avoid concentration risk: Assets with strongly positive covariance may create portfolios that are
overly sensitive to the same risks.

* Construct optimal portfolios: By carefully selecting securities with favorable covariance
relationships, managers can reduce risk without sacrificing returns, thereby aligning the portfolio with

investors’ risk—return preferences.

“In portfolio management, the relationship between securities matters as much as their individual
risks. Two risky assets can reduce overall portfolio volatility if they have negative covariance. This
interaction explains why diversification works and why investors often combine assets from

different sectors or classes.”

13.2.3 Co-variance vs. Correlation

Although covariance and correlation are closely related, they serve different purposes in financial analysis.
Both are statistical tools used to study the relationship between two variables, but they differ in

interpretation, scale, and comparability.
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Covariance:
Covariance is a measure that indicates whether two securities (or variables) tend to move in the same
direction or in opposite directions. A positive covariance suggests that the variables move together, while a

negative covariance indicates that they move inversely.
e Range: —oo to +oo.

e Scale-dependent: The magnitude of covariance is influenced by the units of measurement, which

makes it difficult to compare across different asset pairs.

o Example 1: Suppose the returns of Stock A and Stock B produce a covariance of +0.004. This
indicates that when Stock A’s return increases, Stock B’s return also tends to increase. However, the
small magnitude does not necessarily mean the relationship is weak—it simply reflects the scale of

measurement.

o Example 2: Another pair of assets, Stock C and Stock D, may show a covariance of +0.08. While
this number is larger than +0.004, it cannot be directly concluded that the relationship is “stronger”
because both covariances are influenced by the scale of returns. If Stock A and B have daily returns
measured in decimals, and Stock C and D have weekly returns, the values are not directly

comparable.

o Example 3 (negative case): If Stock E and Stock F produce a covariance of —0.012, this means that
when Stock E’s return goes up, Stock F’s return generally moves down. Again, the absolute value

of the number does not give us a sense of strength without standardization.

Correlation:
Correlation is a standardized version of covariance, making it easier to interpret across different datasets.
It measures both the direction and the strength of the linear relationship between two variables. Correlation

is calculated as:
PX,Y)=Cov(X,Y) + (6X X 6Y)
where 6X and oY are the standard deviations of X and Y, respectively.
e Range: -1 to +1.
o Interpretation:
o +1 =perfect positive correlation (both variables move exactly together).

o —1 =perfect negative correlation (both variables move exactly opposite).
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o 0 =no linear relationship between the variables.

o Example 1: If the correlation between Stock A and Stock B is +0.8, this indicates a strong positive

relationship. Their returns tend to rise and fall together in a consistent manner.

o Example 2: If the correlation between Stock C and Stock D is —0.5, this indicates a moderate

negative relationship. When one increases, the other tends to decrease, but not perfectly.

o Example 3: If Stock E and Stock F have a correlation of +0.1, the relationship is very weak.

Although there is a slight tendency to move together, it is almost negligible.

o Example 4: Consider two securities that are perfectly correlated with p = +1. If Stock G increases
by 5%, then Stock H also increases by exactly 5%. Conversely, if the correlation is p =—1, a 5%

increase in Stock G would correspond to an exact 5% decrease in Stock H.
Comparison Point:
o Covariance tells only the direction of the relationship (positive or negative).

o Correlation tells both the direction and strength of the relationship, in a standardized form that is

independent of scale and thus easy to interpret across different asset pairs.
13.3 Application in Portfolio Performance

13.3.1 Using Variance & Co-variance in Portfolio Risk Measurement

Variance and covariance together form the backbone of portfolio risk measurement. These statistical
measures provide insights into how risky a portfolio is, not only by looking at the behavior of each asset in

isolation but also by analyzing how assets interact with each other.

Variance:
Variance explains the degree to which an individual asset’s returns deviate from its average (mean) return.

It quantifies volatility, which is a core measure of risk.

o High variance means the asset’s returns are widely spread out around the mean, leading to
unpredictable and volatile performance. Such assets are generally riskier but may also offer higher

potential returns.

o Low variance indicates that returns are more tightly clustered around the mean, which suggests
more predictable and stable outcomes. This is typical of assets such as government bonds or high-

grade fixed-income securities.
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o Example 1: Suppose Asset A has an average return of 6% and its returns fluctuate between 2% and

12%. The variance of Asset A’s returns is relatively high, indicating greater risk.

o Example 2: Asset B, a government bond, has an average return of 4% and its returns range narrowly
between 3.8% and 4.2%. The variance is very low, meaning the returns are stable and risk is

minimal.

e Numerical Illustration: If Stock X shows monthly returns with a variance of 0.0225, while Bond

Y shows a variance of 0.0004, it is clear that Stock X is significantly more volatile than Bond Y.

Covariance:
Covariance measures how two assets move in relation to each other. This interaction is crucial in portfolio

construction because it determines whether combining assets will reduce or amplify risk.
« Positive covariance: Both assets rise and fall together, offering little diversification benefit.

e Negative covariance: When one asset rises while the other falls, combining them can smooth out

overall portfolio returns and reduce total risk.

o Example 1: If equities and corporate bonds have a positive covariance, they will both perform well

in economic booms and decline in recessions.

o Example 2: If equities and government bonds have negative covariance, equities may fall during a

market downturn while government bonds rise, thereby stabilizing the portfolio.

e Numerical Illustration: Suppose Stock X and Bond Y have covariance = —0.003. This negative
value means when Stock X’s return decreases, Bond Y’s return tends to increase, providing

diversification benefits.

Practical Use in Risk Measurement:
A portfolio’s risk is not simply the sum of individual variances of its assets. Instead, it depends on both
the variances of each asset and the covariances between them. Even if individual assets are risky, the

overall portfolio risk can be reduced if their covariance is low or negative.

o Investors calculate portfolio variance using both variance and covariance. For a two-asset portfolio

(Asset A and Asset B), the formula is:
Portfolio Variance (6p?) = wA26A? + wB26B? + 2wAwBCov(A, B)

where wA and wB are the weights of the assets, cA? and 6B? are their variances, and Cov(A, B) is the

covariance between them.
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o Example 1: An investor holds 60% in equities (6> = 0.0225) and 40% in bonds (¢ = 0.0004). The
covariance between equities and bonds is —0.003.
o op?=(0.6%x0.0225) + (0.4*> x 0.0004) + (2 x 0.6 x 0.4 x —0.003)
o op*=0.0081+ 0.000064 — 0.00144
o op*=10.006724
o Portfolio Standard Deviation (op) = V0.006724 ~ 0.082 (8.2%)

Even though equities alone have a volatility of about 15% (N0.0225), the portfolio volatility reduces to

8.2% because of diversification benefits.
o Example 2: If the covariance between equities and bonds were positive instead (say +0.002), then:
o op*=0.0081 + 0.000064 + 0.00096 = 0.009124

o op=0.009124 = 0.0955 (9.6%)
In this case, the portfolio risk is higher, showing that diversification benefits are weaker

when assets move in the same direction.

Thus, the combination of variance (individual risk) and covariance (co-movement between assets) is what

determines the total risk of a portfolio.

13.3.2 Portfolio Optimization with Co-variance Matrix

When dealing with multiple securities, analyzing pairwise covariance individually becomes impractical, as
the number of relationships increases quickly with each added asset. To handle this complexity, a
covariance matrix is used. This matrix condenses all variances and covariances into a single, organized

framework that is essential for portfolio optimization.
What is a Covariance Matrix?
A covariance matrix is a square table where:
o The diagonal elements represent the variance of each asset (how risky each asset is on its own).

o The off-diagonal elements represent the covariance between asset pairs (how the assets move

together).

For a 3-asset portfolio (e.g., Stocks, Bonds, and Gold), the covariance matrix looks like this:
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Stocks Bonds Gold

Stocks||Var(Stocks)|Cov(S,B) |Cov(S,G)

Bonds [Cov(B,S) |Var(Bonds)|Cov(B,G)

Gold ||Cov(G,S) [Cov(G,B) [Var(Gold)

e Note that Cov(X,Y) = Cov(Y,X), making the matrix symmetric.

e In this example, we would have 3 variances (Stocks, Bonds, Gold) and 3 unique covariances

(Stocks—Bonds, Stocks—Gold, Bonds—Gold).
Numerical Illustration of a Covariance Matrix:
Suppose we have the following values:
e Variances: Var(Stocks) =0.0225, Var(Bonds) = 0.0004, Var(Gold) = 0.0049.

e Covariances: Cov(Stocks, Bonds) = —0.003, Cov(Stocks, Gold) = +0.002, Cov(Bonds, Gold) =
—0.001.

The covariance matrix becomes:

Stocks | Bonds| |Gold

Stocks| 0.0225| —0.003| +0.002

Bonds| —0.003 0.0004| —0.001

Gold || +0.002 —0.001} 0.0049

This compact table organizes all necessary data for risk measurement and portfolio optimization.

Why it Matters:

The covariance matrix is vital because it:

e Provides a complete picture of how assets interact rather than looking at them in isolation.
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o Helps identify which assets are complementary—for example, assets with negative covariance

reduce overall risk when combined.

e Lays the foundation for portfolio optimization models, allowing investors to measure total portfolio

risk systematically.

Role in Portfolio Optimization:
Investors use the covariance matrix in quantitative models to determine the optimal allocation of assets.
The most widely known method is Markowitz’s Efficient Frontier, where the goal is to minimize risk

(portfolio variance) for a given expected return.
o Formula for Portfolio Variance with Multiple Assets:
op’=wlXw
where:
o W =vector of asset weights,
o X = covariance matrix,
o wT = transpose of the weight vector.

This matrix multiplication approach makes calculations efficient even when portfolios have dozens or

hundreds of assets.

Worked Example — 3-Asset Portfolio:

Suppose an investor allocates their portfolio as follows:
e 50% in Stocks (WS = 0.5)
e 30% in Bonds (wB =0.3)
e 20% in Gold (WG = 0.2)

Using the covariance matrix from above:

Stocks | Bonds| |Gold

Stocks| 0.0225| —0.003| +0.002

Bonds|| —0.003| 0.0004| —0.001
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Stocks | Bonds| |Gold

Gold || +0.002{ —0.001| 0.0049

The portfolio variance is calculated as:

op® = (0.5% x 0.0225) + (0.32 x 0.0004) + (0.2 x 0.0049)
+2(0.5%0.3x—0.003) + 2(0.5%0.2x0.002) + 2(0.3x0.2x—0.001)

op?=0.005625 + 0.000036 + 0.000196 — 0.0009 + 0.0004 — 0.00012
op? = 0.005237
Portfolio Standard Deviation (op) = ¥0.005237 =~ 7.2%

« Even though stocks alone are highly volatile (15% standard deviation), the diversified portfolio’s

overall volatility reduces to just 7.2% due to the interaction of assets.
Practical Application:

o Investors and portfolio managers use software like Excel Solver, R, or Python (NumPy, pandas,

PyPortfolioOpt libraries) to process covariance matrices and generate efficient portfolios.

o By adjusting weights, the software identifies the mix of assets that minimizes risk for a given

return, or maximizes return for a given level of risk.
Key Point:

The covariance matrix transforms abstract statistical measures (variance and covariance) into a practical
decision-making framework. It allows investors to visualize relationships between assets, quantify

diversification benefits, and make evidence-based allocation choices in real-world portfolio construction.

13.3.3 Practical Examples in Portfolio Construction

Variance and covariance are not just theoretical—they directly shape portfolio construction decisions in
real financial markets. By understanding how different asset classes interact, investors can combine them

in a way that reduces overall volatility while maintaining desired return levels.

Example 1: Stock and Bond Combination
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o Stocks: Typically have high variance (high volatility) and high expected returns. However, stocks
within the same market often show positive correlation, meaning they move in the same direction

due to shared economic conditions.

e Bonds: Generally have lower variance, with more stable but modest returns. Bonds often move
independently of or negatively with stocks, especially government bonds, which act as a stabilizer

in market downturns.
e Numerical Illustration:
o Var(Stocks) =0.0225, Var(Bonds) = 0.0004.
o Cov(Stocks, Bonds) =—0.003.
o Portfolio: 70% Stocks (wS =0.7), 30% Bonds (wB =0.3).

o Portfolio Variance:
op?=(0.7* x 0.0225) + (0.3% x 0.0004) + 2(0.7%x0.3%x=0.003)
=0.011025 +0.000036 — 0.00126
=0.009801.

o Portfolio Standard Deviation: op = ¥0.009801 =~ 9.9%.

o This is significantly lower than stocks alone (15%), showing how bonds cushion stock

risk.
Example 2: Domestic vs. International Equities

o Domestic Equities: Move together because they are driven by the same local economic policies,
interest rates, and currency risks. This results in high covariance and limits diversification within

the domestic market.

o International Equities: Offer diversification because different economies experience growth,

inflation, and political risks at different times. Correlations are often lower across borders.
e Numerical Illustration:

o Domestic Stock A and Stock B: Covariance = 0.018 (very high, meaning little

diversification).

o Adding International Stock C: Covariance with A =0.004, Covariance with B =0.003 (much

lower).
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o Ifaportfolio holds 40% A, 40% B, 20% C, the inclusion of C lowers the average covariance

and reduces overall risk.

o Practically, this means that while A and B might both drop sharply in a domestic recession,

C could remain stable or even rise if its home country economy is stronger.
Example 3: Gold as a Safe-Haven Asset

o Gold: Historically shows negative or very low covariance with equities, especially in times of
financial stress. Investors treat gold as a safe-haven asset, meaning it often gains when riskier assets

fall.

o Stabilizing Role: By adding even a small allocation of gold to an equity-heavy portfolio, overall

variance decreases.
e Numerical Illustration:
o Stocks variance = 0.0225, Gold variance = 0.0049, Cov(Stocks, Gold) =—0.002.
o Portfolio: 80% Stocks (wS = 0.8), 20% Gold (wG =0.2).
o op?=(0.82x0.0225) + (0.22 x 0.0049) + 2(0.8x0.2x—0.002).
o op*=0.0144 +0.000196 — 0.00064 = 0.013956.
o op=10.013956 ~ 11.8%.

o Without gold, stocks alone had 6 = 15%. By introducing gold, the portfolio volatility falls

to 11.8%, showing how a safe-haven asset improves resilience.
Real-World Practice:

o Large institutional investors (pension funds, mutual funds, sovereign wealth funds) rely heavily on
variance—covariance analysis when managing multi-billion-dollar portfolios. They combine asset

classes such as equities, bonds, real estate, commodities, and alternatives to balance risk and return.

e Risk managers regularly update covariance matrices because correlations between asset classes

change over time. For example:
o During calm markets, equities and bonds may have low correlation.

o During crises (e.g., global financial meltdown), correlations across risky assets often rise,

reducing diversification benefits.
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e Advanced optimization software in Excel, R, Python, or MATLAB allows real-time recalculations,

ensuring that portfolios remain aligned with investors’ risk-return objectives.

Knowledge Check 1

Choose the correct option:

1. What happens when assets in a portfolio have high positive correlation?
a) Risk reduces fully
b) Diversification benefit is limited
¢) Returns become fixed
d) Correlation becomes negative
2. Which type of correlation offers the strongest diversification benefits?
a) Positive correlation
b) Zero correlation
c¢) Negative correlation
d) High correlation
3. Why does diversification fail when correlation is high?
a) Assets move together
b) Assets give no return
c¢) Assets are uncorrelated
d) Assets are risk free
4. Which asset mix often shows low or negative correlation?
a) Two tech stocks
b) Stocks and bonds
c¢) Banking and IT stocks
d) Two gold ETFs

13.4 Summary
¢ Variance measures the dispersion of returns for a single asset, indicating its volatility and risk.

¢ Covariance explains how two assets move together, either in the same or opposite direction.
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Portfolio variance combines both variance and covariance to measure total portfolio risk.

A positive covariance means assets rise and fall together, reducing diversification benefits.

A negative covariance means assets move oppositely, improving diversification.

Zero covariance implies independence, offering partial diversification benefits.

Correlation is a standardized form of covariance, ranging between —1 and +1.

Portfolio risk depends on both individual asset volatility and inter-asset relationships.

The covariance matrix is a structured tool to analyze risk relationships in multi-asset portfolios.
Portfolio optimization uses variance and covariance to achieve the best risk-return balance.
Diversification is effective only when assets have low or negative correlations.

Real-world portfolios (stocks, bonds, gold, international assets) rely on variance-covariance analysis.

Variance and covariance together form the statistical foundation of modern portfolio theory.

13.5 Key Terms

1.

Variance: A statistical measure showing how much an asset’s returns deviate from its mean.
Covariance: A measure indicating how two asset returns move together.

Correlation: A standardized form of covariance that shows the strength and direction of relationships

between assets.

Portfolio Variance: The overall risk of a portfolio considering both asset variances and their

covariances.

Covariance Matrix: A tabular representation of variances and covariances among multiple assets.
Standard Deviation: The square root of variance, often used as a direct measure of investment risk.
Diversification: The strategy of investing in varied assets to reduce portfolio risk.

Efficient Frontier: A set of optimal portfolios offering the best return for a given level of risk.

Risk-Return Trade-off: The balance between seeking higher returns and accepting higher risks.
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10. Modern Portfolio Theory (MPT): A framework for constructing portfolios based on variance and

covariance analysis.

13.6 Descriptive Questions

1. Define variance in the context of investments and explain its significance in risk measurement.

2. What is covariance? Illustrate its role in portfolio analysis with an example.

3. Differentiate between covariance and correlation. Why is correlation easier to interpret?

4. Derive and explain the formula for portfolio variance using two assets.

5. How does covariance affect the diversification benefits in a portfolio?

6. Discuss the importance of the covariance matrix in portfolio optimization.

7. Explain the role of variance and covariance in Modern Portfolio Theory.

8. Provide a real-world example of diversification using assets with negative covariance.

9. How can portfolio risk be reduced by combining assets with different correlation levels?
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Answers to Knowledge Check

Knowledge Check 1

1. b) Diversification benefit is limited

c¢) Negative correlation

a) Assets move together

b) Stocks and bonds

> »w D
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13.8 Case Study

Applying Variance and Covariance in Portfolio Risk Analysis

Introduction

Portfolio management involves balancing risk and return through careful selection of assets.
While investors often assume that holding multiple securities reduces risk, the actual reduction
depends on how the assets interact with each other. Variance measures the volatility of individual
assets, while covariance indicates how two assets move together. These tools are critical in

determining whether diversification will genuinely lower overall portfolio risk.

Background

Ms. Priya, a 30-year-old professional, wants to invest her savings across different asset classes.

She is considering equities, government bonds, and gold. Her financial advisor explains that:
e Equities have high variance and are riskier but offer higher returns.
e Bonds have low variance and often move differently from equities.

e Gold tends to have negative covariance with equities during crises, making it a safe

hedge.

Priya must decide how to allocate her investments in order to minimize portfolio risk without

sacrificing return.

Problem Statement 1: Misjudging Diversification Benefits

Priya initially thinks that simply holding ten different equity stocks ensures diversification.
However, most of these stocks are highly correlated and move together, meaning the portfolio still

carries concentrated risk.

Solution: Include asset classes with low or negative covariance (e.g., bonds or gold) to improve

diversification and reduce portfolio variance.
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Problem Statement 2: Difficulty in Measuring Portfolio Risk

Priya finds it hard to measure the exact risk of her portfolio since variances and covariances are

complex to calculate manually.

Solution: Use portfolio variance formulas and build a covariance matrix that includes all

variances and covariances. This provides a clear and accurate picture of total portfolio risk.

Problem Statement 3: Optimizing the Portfolio Mix

Priya wonders how to decide the right proportion of equities, bonds, and gold. Allocating too

much to equities increases risk, while too much to bonds lowers returns.

Solution: Apply portfolio optimization techniques (like Modern Portfolio Theory) using the
covariance matrix. This helps determine the mix that achieves the best possible return for the

lowest risk.

MCQs

Q1. What does variance measure in portfolio analysis?
a) Direction of returns

b) Volatility of returns

¢) Average returns

d) Diversification benefits

Answer: b) Volatility of returns

Q2. What does a negative covariance between equities and gold indicate?
a) Both move together

b) They move in opposite directions

¢) Both have equal risk

d) They have no relationship

Answer: b) They move in opposite directions

Q3. Which tool is used to capture variances and covariances of multiple assets?
a) Risk ratio

b) Return index
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c¢) Covariance matrix
d) Beta coefticient

Answer: c) Covariance matrix

Q4. Why is correlation preferred over covariance for interpretation?
a) It shows average return

b) It has a standardized range

c) It always equals zero

d) It ignores volatility

Answer: b) It has a standardized range

Conclusion

Variance and covariance are essential tools for portfolio analysis. Variance highlights individual
asset risk, while covariance explains interrelationships among assets. By building a portfolio with
low or negative covariance assets, Priya achieves meaningful diversification. With the help of a

covariance matrix and optimization models, she can balance risk and return effectively, creating a

more resilient portfolio.
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Unit 14: Real-life case studies of diversified portfolio risk assessment

Learning Objectives

p—

Understand how diversification reduces overall portfolio risk through asset allocation.
Analyze the role of variance in measuring individual asset volatility.

Interpret covariance and correlation to evaluate relationships between asset returns.

Apply covariance matrices to assess multi-asset portfolio risks.

Distinguish between systematic risk and unsystematic risk in portfolio construction.
Evaluate the impact of negatively correlated assets (e.g., gold vs equities) on risk reduction.
Use Modern Portfolio Theory to identify efficient portfolios balancing risk and return.

Assess real-world events (e.g., financial crises) and their effect on diversified portfolios.

A S A AR o

Develop decision-making skills for optimizing asset mix under different risk tolerances.
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14.0 Introductory Caselet

“The Challenge of Balancing Risk and Return in a Diversified Portfolio”

Mr. Arjun, a 40-year-old salaried professional, has been a consistent investor for the past decade. Like many
young investors, he initially focused almost entirely on equities due to their potential for higher long-term
returns. During bullish phases, his portfolio grew substantially, which reinforced his belief in equity

dominance.

However, the COVID-19 crisis of 2020 shook his confidence. Within weeks, the stock market crashed, and
his equity-heavy portfolio lost a significant portion of its value. Although markets later recovered, the
volatility made Arjun realize that returns alone cannot be the only focus; managing risk is equally

important—especially as he moves closer to retirement.

To address this, Arjun consulted a financial advisor who suggested a diversified portfolio approach. The

advisor explained:
e Equities: Essential for long-term growth but highly volatile.

e Government Bonds: Provide stability and low variance; they act as a cushion during stock market

downturns.

e Gold: A hedge asset that typically moves opposite to equities in times of crisis, reducing overall

portfolio risk through negative covariance.

o International Mutual Funds/ETFs: Provide global exposure and reduce reliance on domestic

market performance, further spreading risk.

Arjun is now at a crossroads. He understands that holding different asset classes reduces portfolio variance
and protects against downturns. But he also worries that allocating too much to safe assets may limit his
long-term wealth creation. His challenge is to find the optimal mix that balances growth potential with

risk protection.

Key Learning Connection

This caselet reflects the real-world application of Modern Portfolio Theory (MPT), which shows that:
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o Diversification works not just by holding more assets, but by combining assets with low or negative
correlations.
o Variance and covariance are essential tools in measuring portfolio risk.

e Aninvestor’s risk tolerance, time horizon, and financial goals should drive portfolio allocation

decisions.

Critical Thinking Question

If you were Arjun’s financial advisor, how would you recommend balancing his portfolio among equities,

bonds, gold, and international funds to achieve both growth and stability?

e What role would variance and covariance play in your recommendation?

e How would his age, income stability, and retirement goals influence the asset allocation strategy?
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14.1 Diversification in Equity Portfolios

Equity Portfolio Diversification

Investor Portfolio
Impact

Emphasizes the
importance of
understanding sector
performance for
portfolio management.

IT Sector
Performance
Highlights the growth

and innovation in the
technology industry.

+
2 N

Pharma Sector
Performance

Focuses on the
regulatory and
innovation aspects of
the healthcare industry.

Fig.14.1. Diversification in Equity Portfolios

14.1.1 Case: IT & Pharma Portfolio During COVID-19

The COVID-19 pandemic was an unprecedented global event that reshaped economies, industries, and
investment strategies. It provides an important case study on how sectoral diversification within equity
portfolios protected investors from extreme losses. While some industries such as aviation, hospitality, and
retail collapsed under the weight of lockdowns and demand shocks, certain sectors like Information
Technology (IT) and Pharmaceuticals not only survived but thrived. This divergence in sectoral
performance highlights the power of diversification across industries in mitigating risk and ensuring

portfolio resilience.

The IT sector emerged as one of the biggest beneficiaries during the pandemic. With widespread

lockdowns, businesses and individuals turned to digital solutions for survival. Remote working became the




ATLAS

SKILLTECH
UNIVERSITY

norm, fueling demand for collaboration tools, cybersecurity services, and cloud-based technologies. Global
enterprises accelerated their digital transformation initiatives, creating a surge in outsourcing demand for
Indian IT firms. Companies such as Infosys, TCS, and Wipro reported steady revenue growth as their global
clients sought cost-efficient digital solutions. Investors in IT stocks enjoyed strong returns, as these firms
not only maintained operations during the crisis but also capitalized on new opportunities created by the

pandemic.

e Performance of IT Sector: Rapid adoption of digital services, cloud computing, and remote

working solutions led to revenue growth and strong stock performance for Indian IT companies.

Similarly, the Pharma sector became central to crisis management. The sudden global demand for
vaccines, antiviral medicines, and healthcare infrastructure pushed pharmaceutical companies into the
spotlight. Indian firms like Dr. Reddy’s, Sun Pharma, and Cipla played significant roles in drug
manufacturing and vaccine distribution. The sector gained further momentum as governments and
international organizations invested heavily in healthcare capacity. As a result, pharma stocks surged,
becoming both defensive and growth-oriented assets during the crisis. Unlike cyclical industries,

pharmaceuticals benefitted from sustained demand, making them attractive to investors seeking safety.

e Performance of Pharma Sector: Rising global healthcare needs and vaccine development

initiatives fueled demand, pushing pharma stocks higher and providing steady returns.

For investors, the combination of IT and Pharma in their portfolios created a powerful shield against market
shocks. While industries like travel, hospitality, and retail faced steep declines due to restrictions and
demand collapse, IT and Pharma offered stability and, in many cases, growth. This meant that investors
with exposure across these sectors were less affected by the volatility seen in other parts of the market. By
offsetting losses in struggling industries with gains in defensive and growth-oriented sectors, diversified

portfolios remained resilient.

o Investor Portfolio Impact: A mix of IT and Pharma exposure reduced losses during market
downturns, showing that cross-sector diversification provides far greater protection than simply

holding multiple stocks within one vulnerable sector.

This case demonstrates that effective diversification is not just about owning many securities but about
spreading investments across industries that react differently to external shocks. The pandemic proved that
IT and Pharma could act as stabilizers in times of crisis, underscoring the importance of sectoral balance in

portfolio construction.
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14.1.2 Lessons on Sector Rotation and Risk Management

The case of IT and Pharma during COVID-19 provides important lessons for investors about how sector
rotation and risk management can protect portfolios and enhance returns. Sector rotation refers to the
practice of shifting investments from one sector to another depending on macroeconomic and market
conditions. It is based on the observation that not all industries perform equally under the same
circumstances. While some benefit from growth cycles, others act as defensive shelters during downturns.

Successful investors recognize these patterns and reallocate funds accordingly.

During the pandemic, sectors such as aviation, oil & gas, and tourism collapsed due to travel restrictions,
reduced energy demand, and halted global movement. Companies in these sectors saw revenues fall
drastically, leading to steep stock price declines. In contrast, defensive and growth-oriented sectors such as
IT and Pharma thrived. IT companies benefitted from the global shift toward digital adoption, while
pharmaceutical firms gained prominence due to rising healthcare needs and vaccine development. Investors
who rotated into these resilient sectors were rewarded, while those who remained concentrated in
vulnerable industries suffered heavy losses. This demonstrates that timing and awareness of

macroeconomic changes are critical for effective sector rotation.

o Sector Rotation: Moving capital into resilient sectors like IT and Pharma during the pandemic
helped investors reduce losses and capture growth, while reliance on tourism or aviation resulted in

steep portfolio declines.

From a risk management perspective, several lessons emerge. First, avoiding concentration risk is vital.
Overexposure to a single sector, such as only retail or aviation, resulted in devastating losses. Spreading
investments across industries reduces this vulnerability. Second, dynamic portfolio reallocation is
necessary. Portfolios must be reviewed and adjusted regularly, especially during crises, to shift resources
toward resilient sectors. Third, including defensive sectors such as pharmaceuticals, FMCG, and utilities
ensures that every portfolio has built-in protection. These sectors act as shock absorbers when cyclical

industries underperform.

o Avoid Concentration Risk: Portfolios limited to one struggling sector amplify losses, while

diversified portfolios withstand shocks more effectively.

o Dynamic Portfolio Reallocation: Regularly reviewing holdings and reallocating to resilient sectors

reduces risk exposure during crises.

e Inclusion of Defensive Sectors: Defensive industries provide stability, balancing out cyclical

volatility.
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Another important lesson is the role of correlation among sectors. IT and Pharma behaved differently
from aviation, tourism, and retail during COVID-19. Combining low or negatively correlated sectors helped
reduce overall portfolio volatility. Additionally, global awareness is essential since global disruptions
affect industries unevenly. For example, international demand for Indian pharmaceutical exports rose, while
global restrictions reduced demand in aviation and tourism. Monitoring global trends allows investors to

anticipate risks and opportunities in domestic portfolios.

e Understanding Correlation: Low or negative correlation among sectors ensures that losses in one

are balanced by gains in another.

e Global Awareness: Keeping track of global economic shifts enables better domestic portfolio

management.

Example: An investor with 10 lakhs divided equally between aviation and tourism stocks saw losses of
nearly 50% during March—April 2020. By contrast, an investor who reallocated half of the funds into IT
and Pharma at the start of the pandemic experienced far smaller losses, and in some cases, overall gains as
those sectors outperformed. This shows how sector rotation combined with risk management principles can

safeguard wealth in turbulent times.

“Activity: Analyzing Sector Diversification During COVID-19”

Form groups and analyze the performance of IT, Pharma, Aviation, and Retail sectors during
COVID-19. Identify which sectors provided stability and which faced risks. Discuss how a
diversified portfolio with IT and Pharma could balance losses in other sectors. Present findings with

supporting evidence.

14.2 Equity—Debt Diversification
14.2.1 Case: Balanced Mutual Funds in India

Balanced mutual funds, also known as hybrid funds, are designed to provide investors with the dual benefit
of growth and stability by combining equity and debt investments in a single portfolio. For retail investors

who may not have the expertise or time to actively rebalance their holdings, these funds offer an automatic
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diversification mechanism. They are especially popular in India, where investors often seek to balance the

higher return potential of equities with the safety of fixed-income instruments.

The equity allocation in balanced funds drives long-term capital appreciation. By investing in shares of
companies across sectors, the equity component generates wealth and ensures participation in market
growth. On the other hand, the debt allocation provides stability and regular income. Debt investments
typically include government securities, corporate bonds, and money market instruments. These act as a
cushion during times of market volatility, offsetting the risk inherent in equities. The combination of equity

and debt helps to create a smoother return profile compared to pure equity investments.
e Equity Allocation: Provides growth and wealth creation, though subject to market volatility.
o Debt Allocation: Offers capital protection and steady returns, reducing the portfolio’s overall risk.

Another important feature is professional management. Fund managers of balanced mutual funds actively
monitor market conditions, macroeconomic trends, and valuation levels. They adjust the proportion of
equity and debt based on the prevailing market outlook and investment objectives. This dynamic
rebalancing ensures that the fund remains aligned with both risk management and return expectations

without the investor having to make active choices.
Balanced mutual funds in India are available in different forms to suit varying risk appetites:

o Equity-Oriented Hybrid Funds: These allocate more than 65% to equities and are taxed like
equity funds. They are suitable for moderate-to-aggressive investors seeking higher returns with

some downside protection.

e Debt-Oriented Hybrid Funds: These allocate more than 65% to debt instruments, making them

more suitable for conservative investors who prefer stability with limited equity exposure.

e Dynamic Asset Allocation Funds: These funds shift flexibly between equity and debt based on

market valuations and trends, offering adaptability to changing conditions.

A practical example highlights the value of balanced funds in India. During the COVID-19 pandemic crash
of March 2020, equity markets fell sharply, with indices like the Nifty 50 losing over 30% of their value in
a matter of weeks. Pure equity funds mirrored these declines, leading to significant short-term losses for
investors. However, balanced mutual funds were able to limit the downside because their debt component
remained relatively stable. Government securities and high-quality corporate bonds provided steady
returns, cushioning the overall fall in portfolio value. As markets recovered in the following months, the

equity portion of these funds participated in the rebound, while the debt portion ensured that investors were
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not fully exposed to market risk. This allowed balanced fund investors to recover faster and with lower

volatility compared to those who had invested only in equity schemes.

o Example: In March 2020, while equity-heavy funds fell in line with the market, balanced funds
declined less severely due to their debt allocation. Over the following year, as equities surged, these

funds regained lost value, showcasing how automatic diversification worked in practice.

Thus, balanced mutual funds in India serve as a convenient, professionally managed investment avenue for
investors who seek a blend of safety, stability, and growth without the need to constantly monitor or

rebalance their portfolios.

14.2.2 Risk Reduction Through Asset Allocation

Asset allocation is the systematic distribution of investments among various asset classes such as equity,

debt, gold, or real estate. It is the most significant determinant of portfolio performance and risk exposure.
How Asset Allocation Reduces Risk:
« Risk Balancing:
o Equities provide high potential returns but come with high variance (volatility).

o Debt provides stability and predictable cash flows. Combining both smoothens portfolio

performance.

o Offsetting Fluctuations: When equities decline due to market shocks, debt often provides steady

returns, acting as a natural hedge.
e Investor Suitability:

o Young investors with long investment horizons can take higher risks, so they allocate more

towards equities (e.g., 70% equity, 30% debt).

o Investors nearing retirement prioritize safety, so they allocate more towards debt (e.g., 30%

equity, 70% debt).
e Types of Allocation Strategies:

o Strategic Allocation: Long-term mix based on goals, risk tolerance, and time horizon.
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o Tactical Allocation: Short-term adjustments in response to economic or market changes

(e.g., increasing debt allocation during recessionary conditions).

¢ Risk Tolerance Factor: Asset allocation allows customization. Conservative, moderate, and

aggressive investors can all benefit from the right mix.

Did You Know?

“Over 90% of a portfolio’s long-term returns are determined not by stock picking, but by asset
allocation. By diversifying across equities, debt, and other assets, investors reduce volatility, protect
against downturns, and achieve steadier growth, making allocation the cornerstone of effective risk

management.”

14.2.3 Performance During Market Volatility

The role of equity—debt diversification is best appreciated in periods of heightened uncertainty, when
financial markets are subject to extreme fluctuations in investor sentiment, liquidity pressures, or external
shocks. While equities are generally regarded as engines of long-term growth, they are also highly sensitive
to short-term economic, political, and global developments. Debt instruments, on the other hand, are
relatively more stable and often continue to provide predictable returns even during downturns. Combining
the two creates a portfolio that is both resilient to sudden losses and capable of participating in market

recoveries.

This balance between risk and stability is not merely a mathematical exercise in return optimization but
also a behavioral safeguard. Investors are more likely to remain committed to their investment strategies
when their portfolios experience fewer dramatic swings. In other words, diversification across equity and

debt not only reduces financial risk but also addresses the psychological dimensions of investing.

Performance During Equity Market Crashes

When equity markets enter sharp declines, the vulnerabilities of concentrated portfolios become most
visible. A portfolio invested entirely in equities can face steep drawdowns, sometimes erasing years of
accumulated returns in just a few months. This is often accompanied by widespread panic, media

amplification of risks, and mass retail selling, all of which compound investor anxiety.
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By contrast, a portfolio that incorporates debt instruments is better shielded. Debt securities, especially
government bonds and high-quality corporate debt, typically remain stable in value and may even rally
when interest rates are cut in response to economic crises. As a result, portfolios with a debt component
experience shallower losses, which creates breathing room for investors and reduces the temptation to

liquidate holdings at the worst possible time.

Performance During Bull Markets

In periods of strong economic growth and market optimism, equities significantly outperform other asset
classes. Pure equity portfolios capture the full upside of such bull runs, growing at an accelerated pace.
However, the very characteristic that drives higher returns—greater exposure to risk—can also make these

portfolios vulnerable to abrupt corrections.

Debt, while delivering lower returns in such environments, plays an essential role even during bullish
phases. The regular income generated from debt securities ensures stability and reduces portfolio volatility.
Importantly, debt allocations prevent investors from becoming overexposed to equities, ensuring that gains
made in bullish periods are not entirely eroded when market sentiment reverses. Thus, debt serves as a

stabilizer that promotes sustainable growth rather than speculative excess.

Evidence from the Indian Market
1. 2008 Global Financial Crisis

The 2008 crisis was a severe test of resilience for investors worldwide. Indian equities mirrored
global declines, with benchmarks such as the Sensex and Nifty falling by more than 50% from their
peaks. Investors holding only equities suffered heavy wealth destruction. In contrast, balanced funds
and portfolios with meaningful debt allocations experienced smaller declines, as bonds provided

relative stability. These investors were therefore able to recover faster once markets stabilized.
2. COVID-19 Pandemic (2020)

In March 2020, the outbreak of COVID-19 triggered unprecedented uncertainty. Indian equities
witnessed rapid and sharp declines, driven by lockdowns, economic paralysis, and global capital
flight. However, debt instruments—particularly sovereign bonds and high-grade debt—remained
largely unaffected. Hybrid funds that combined equity and debt not only cushioned losses but also

offered superior risk-adjusted returns compared to equity-only strategies. This demonstrated that
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diversification was not just about reducing losses but also about maintaining investment discipline

during shocks.
3. Long-Term Trends in Hybrid Funds

Over extended horizons, research on Indian mutual funds indicates that hybrid funds deliver
smoother return trajectories. While their equity-only counterparts fluctuate more dramatically,
balanced funds achieve more consistent performance. This stability reduces the likelihood of
investors making fear-driven exits, thereby enabling them to remain invested and reap the benefits

of long-term compounding.

Broader Observations During Volatility
e Psychological Cushion

Sharp declines in portfolio value cause significant psychological stress. Investors tend to react
emotionally, often exiting investments at the bottom of the market. Debt allocations soften these

losses, instilling confidence to remain invested.
o Behavioral Advantage

Balanced portfolios are not only mathematically superior in risk-adjusted terms but also
behaviorally superior. By limiting extreme losses, they reduce the urge for panic selling, which is

among the most destructive investor behaviors during crises.
e Uninterrupted Compounding

Diversification ensures that investments remain largely uninterrupted by crises. This allows the
power of compounding to continue working, since investors do not need to “rebuild” lost capital

after every downturn.
o Evidence of Resilience

Across different episodes of volatility, including domestic shocks (e.g., demonetization) and global
crises, diversified portfolios have shown greater resilience. This consistency proves the value of

asset allocation as a long-term wealth-preservation and growth strategy.

14.3 Equity—Gold Diversification
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14.3.1 Case: Gold as a Hedge Against Market Risk

Gold has historically been regarded as a “crisis asset” due to its resilience in times of economic, financial,
or geopolitical distress. Unlike equities or bonds, the value of gold is not directly linked to corporate
earnings, interest rate cycles, or the performance of any single economy. Instead, its price reflects a
combination of scarcity, global demand, investor psychology, and its long-standing role as a store of value.
This unique positioning makes gold an essential diversifier in investment portfolios, particularly during

times of heightened uncertainty.
Why Gold Acts as a Hedge
1. Safe-Haven Demand

In times of market distress, such as recessions, equity market crashes, or systemic financial crises,
investors often liquidate risky assets and move toward gold. This “flight to safety” increases gold’s
price, thereby cushioning portfolios from broader losses. Gold’s negative or low correlation with

equities enhances its hedging capacity.
2. Inflation Protection

Gold is traditionally considered a hedge against inflation. When rising prices erode the real value
of paper currencies, gold tends to maintain or even increase in value. Historical data demonstrates
that during inflationary periods, real returns on equities and bonds often decline, while gold provides

relative stability in purchasing power.
3. Global Acceptance and Liquidity

Gold is universally recognized and traded across markets, cultures, and economies. Unlike other
commodities, its demand is not limited to industrial use but also includes investment demand,
central bank reserves, and cultural consumption (e.g., jewelry). This global acceptance strengthens

its role as a hedge during cross-border financial or political instability.
Historical Illustrations
e 2008 Global Financial Crisis

As global equity markets plunged nearly 50%, gold prices rose sharply. Investors, wary of banking
collapses, defaults, and systemic risk, shifted their assets into gold, reaffirming its position as a

protective asset during financial turmoil.

e« COVID-19 Pandemic (2020)
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In March 2020, Indian and global stock markets witnessed steep declines amid uncertainty
surrounding the pandemic’s economic fallout. During the same period, gold prices in India surged
past 50,000 per 10 grams, reaching record highs. This movement underlined gold’s capacity to

protect wealth against both financial instability and unprecedented global crises.
e Geopolitical Events

Wars, trade conflicts, and episodes of currency depreciation frequently elevate demand for gold. For
example, during heightened U.S.—China trade tensions and episodes of currency volatility in
emerging markets, gold prices consistently reflected upward pressure as investors sought protection

against systemic risks.
Investor Takeaway

Academic research and portfolio simulations consistently demonstrate that incorporating even a modest
allocation of gold (10—15%) into an equity-heavy portfolio significantly reduces downside exposure during
market shocks. While gold does not generate income or dividends, its strategic value lies in its ability to
offset losses when equities and other risky assets underperform. For investors, gold serves less as a growth

driver and more as an insurance mechanism, ensuring portfolio stability in adverse conditions.

14.3.2 Indian Portfolios Combining Nifty S0 and Gold

For Indian investors, one of the most practical and effective strategies of diversification is the combination
of domestic equity exposure through the Nifty 50 index and gold investments. This pairing captures the
growth potential of India’s largest and most influential companies while simultaneously offering the
stabilizing benefits of gold, a traditional hedge against uncertainty. Such a portfolio reflects both modern
financial theory—through equity market participation—and cultural investment practices, as gold has

historically been one of India’s most trusted stores of wealth.

Role of Nifty 50 in Portfolios

The Nifty 50 index, comprising the top 50 listed companies in India across multiple industries, is widely
regarded as a barometer of the Indian equity market. Its inclusion in a portfolio offers the following

advantages:

1. Diversified Equity Exposure
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By holding Nifty 50-linked ETFs, index funds, or futures, investors gain access to a wide set of
sectors, including banking, information technology, energy, consumer goods, and pharmaceuticals.

This diversified exposure reduces company-specific risk.
2. Wealth Creation Driver

Equity remains the primary engine of long-term wealth creation, as stock markets tend to grow in
line with the economy. During periods of strong GDP expansion, rising corporate earnings drive

significant capital appreciation in the Nifty 50.
3. Representation of India’s Economic Strength

The index includes companies that are market leaders in their industries, making it a reliable proxy
for India’s corporate and economic health. Thus, Nifty 50 exposure ensures participation in India’s

growth trajectory.

Role of Gold in Portfolios

While equities are associated with growth, they also come with high volatility. Gold, by contrast, plays a

defensive role within portfolios:
1. Crisis Hedge

Gold is often termed a “safe-haven asset.” During equity market downturns, when investor
confidence weakens, demand for gold tends to rise, pushing prices higher. This counterbalancing

effect provides protection to portfolios.
2. Wealth Preservation and Liquidity

Unlike equities, which may undergo sharp fluctuations, gold generally retains its value over time.
It is also highly liquid, with investors able to trade physical gold, ETFs, or sovereign gold bonds

with ease.
3. Global Acceptance

Gold’s universal recognition ensures that it maintains relevance during both domestic and global

crises. It thus adds stability that equities alone cannot provide.

Practical Observations from Indian Markets
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1. Bull Market Scenario

In phases of economic optimism and growth, the Nifty 50 typically rallies strongly, reflecting
surging earnings and investor enthusiasm. During such times, gold may stagnate or even decline, as
investors prioritize risk assets. Yet, the overall portfolio remains attractive, with equities

contributing the majority of returns and gold serving as a low-cost insurance component.
2. Bear Market Scenario

When the Nifty 50 experiences steep declines due to recessions, policy uncertainty, or global shocks,
gold often moves in the opposite direction. Historically, gold prices rise during such periods, thereby

softening portfolio losses and maintaining investor confidence.
3. Indian Data Example (2018-2020)

Between 2018 and 2020, Indian equities were subjected to significant volatility, triggered first by
global trade tensions and later by the COVID-19 pandemic. The Nifty 50 experienced several
corrections, reflecting uncertainty in earnings growth and liquidity conditions. During the same
period, gold delivered annualized returns exceeding 20% in certain phases, acting as a critical
stabilizer. Portfolios that combined both assets witnessed lower drawdowns and smoother

performance compared to equity-only allocations.

Broader Implications
e Risk-Return Balance

The inclusion of gold in a Nifty 50-heavy portfolio does not necessarily maximize returns in bull
markets, but it significantly improves risk-adjusted returns over the long term. This means that

investors earn more consistent performance relative to the volatility they bear.
o Behavioral Advantage

By reducing sharp losses during downturns, gold allocations prevent investors from panicking and
exiting markets prematurely. This behavioral advantage is often more valuable than marginal return

enhancements.

e Strategic Allocation
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For Indian investors, a practical allocation strategy involves holding a core equity exposure
through the Nifty 50 (as a representation of India’s growth story) complemented by 10-15%
allocation to gold. Such a strategy provides both growth and protection, aligning with the principles

of long-term wealth preservation.

14.3.3 Impact on Risk-Adjusted Returns

When evaluating investments, it is not sufficient to focus on absolute returns alone. Equally important is
the quality of those returns—how consistently they are generated, and at what level of risk. This is where
the concept of risk-adjusted returns becomes critical. An investment strategy that produces high returns
but with extreme volatility exposes investors to the risk of wealth destruction and premature exits. By
contrast, a strategy with moderate but stable returns often leads to better outcomes because it keeps investors

disciplined over the long term.

In this context, combining equities (growth-oriented but volatile) with gold (defensive and stabilizing)

significantly improves the risk-adjusted return profile of a portfolio.

Sharpe Ratio Enhancement

The Sharpe ratio measures the excess return per unit of risk (standard deviation of returns).
o Equity-Only Portfolios

Equity portfolios, while delivering high long-term returns, typically exhibit high volatility, which
drags down the Sharpe ratio.

o Equity + Gold Portfolios

Adding gold reduces overall portfolio volatility due to its historically low or negative correlation
with equities. Even if the total returns remain broadly similar, the improved stability raises the
Sharpe ratio. This implies that investors are being rewarded with steadier returns for each unit of

risk undertaken.

Example: A portfolio of 100% Nifty 50 may have higher volatility than an 80% Nifty 50 + 20% gold
portfolio. While the absolute returns of both portfolios may converge over time, the latter achieves superior

efficiency in terms of return per unit of volatility.
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Reduced Maximum Drawdowns
e Equity-Only Portfolios

In times of crisis, equity markets can experience drawdowns of 30-50% or more. These steep

declines erode investor confidence and may require years of recovery to return to pre-crash levels.
e Equity—Gold Portfolios

Since gold often rises when equities fall, the inclusion of gold acts as a natural hedge. Portfolios
containing gold typically show shallower drawdowns, allowing them to recover faster. This
resilience is not just financial but also psychological, since investors are less likely to abandon their

strategies in panic.

Stable Return Path
1. Reduced Volatility of Returns

Portfolios with gold exhibit smoother performance over time. The “zigzag” patterns of equity

markets are softened by the steadying effect of gold, creating a more stable return trajectory.
2. Behavioral Benefits

Investors are prone to emotional biases, often exiting markets during downturns and re-entering too
late during recoveries. A portfolio with gold reduces the emotional stress of market crashes, making
it easier for investors to remain invested. By avoiding panic-driven exits, they benefit from the

power of compounding over the long term.

Empirical Evidence in India
1. Hybrid Portfolio Outcomes

Studies of portfolios combining 80% Nifty 50 and 20% gold have shown that over long horizons,
they deliver returns comparable to pure equity portfolios. However, the volatility is significantly

lower, and drawdowns are more contained.

2. COVID-19 Pandemic (2020)
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During the sharp selloff in March 2020, the Nifty 50 declined by more than 35%. At the same time,
gold prices surged, exceeding 350,000 per 10 grams. Portfolios holding both assets saw smaller

losses and faster recovery, translating into higher risk-adjusted performance.
3. Long-Term Evidence

Over multiple cycles—2008 financial crisis, 2013 “taper tantrum,” and 2020 pandemic—Indian
data confirms that equity—gold diversification enhances portfolio efficiency. This makes the strategy

particularly valuable in an emerging market like India, where equity volatility can be elevated.

Key Takeaway

The equity—gold combination demonstrates that diversification is not about maximizing short-term gains

but about optimizing the balance between return and risk.
e Gold reduces volatility without significantly lowering long-term returns.
o Risk-adjusted metrics like the Sharpe ratio improve, offering greater efficiency.
e Smaller drawdowns and smoother performance paths protect investors from behavioral pitfalls.

Ultimately, a well-structured equity—gold portfolio ensures that investors achieve not just strong returns,
but also the stability and confidence required to remain invested across economic cycles. This makes it a

powerful strategy for long-term wealth creation in the Indian context.

Knowledge Check 1

Choose the correct option:

1. Why is gold considered a hedge in portfolios?
a) High dividends
b) Safe-haven asset
¢) Government backing
d) Low cost
2. What s the correlation between equities and gold during crises?
a) Strong positive

b) Always zero
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c¢) Negative or low
d) Identical
3. Which index is commonly combined with gold in Indian portfolios?
a) Sensex 30
b) Bank Nifty
¢) Nifty 50
d) Midcap 100
4. Adding gold to equity portfolios mainly improves which measure?
a) Beta
b) Sharpe ratio
¢) Dividend yield

d) Price-to-earnings

14.4 Global Diversification

14.4.1 Case: Indian Investors in US & Emerging Market ETFs

In recent years, Exchange Traded Funds (ETFs) have become an increasingly popular vehicle for Indian
investors to diversify their portfolios beyond domestic equities. ETFs provide cost-effective, liquid, and
transparent access to global markets, making them especially attractive in an environment where investors
seek exposure to sectors and geographies underrepresented in the Indian market. This trend has accelerated
with rising awareness about global diversification and the growing accessibility of international ETFs on

Indian exchanges.
US Market Exposure
1. Global Leaders in Innovation

The US stock market, particularly through indices such as the S&P 500 and the Nasdaq 100,
provides exposure to some of the most influential and innovative companies worldwide. Firms like
Apple, Microsoft, Alphabet (Google), Amazon, Tesla, and Meta dominate industries such as
technology, cloud computing, artificial intelligence, and e-commerce—sectors that are still nascent

or only partially represented in India’s listed space.

2. Access Through Nasdaq 100 ETFs in India
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Indian investors can purchase Nasdaq 100 ETFs listed on domestic exchanges, enabling
participation in the growth of US technology-driven giants without the complexities of direct
foreign investments. Such access allows investors to benefit from the long-term performance of

companies driving the global digital economy.
3. Portfolio Diversification Benefits

Since the Indian stock market has limited representation of large-scale global technology and e-
commerce firms, US ETFs complement domestic equity holdings. They provide diversification not
just geographically, but also sectorally, mitigating the risk of concentrated exposure to India’s

financial services, energy, and manufacturing sectors.
Emerging Market Exposure
1. High-Growth Economies

Emerging markets are characterized by rapid economic transitions fueled by urbanization,
industrial expansion, demographic advantages, and increasing consumption demand. Key
countries such as China, Brazil, Taiwan, and South Korea provide access to industries where India’s
presence is comparatively smaller—such as semiconductors, advanced manufacturing, and

renewable energy.
2. Strategic Investment Opportunities

ETFs tracking emerging markets allow Indian investors to participate in the long-term growth
trajectories of these economies. For example, exposure to South Korea and Taiwan grants indirect
participation in global semiconductor supply chains, while Brazil offers opportunities tied to

commodities and agribusiness.
3. Risk—Return Trade-off

While emerging markets present higher growth potential, they are also subject to increased
volatility, political instability, and currency risks. For Indian investors, emerging market ETFs
represent both an opportunity to capture superior returns and a challenge requiring careful risk

management.
Case Observations

« COVID-19 Pandemic (2020-2021)
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During the pandemic, Indian equity markets displayed significant volatility due to economic
shutdowns, liquidity constraints, and uncertainty about recovery. By contrast, US technology
stocks—benefiting from the acceleration of digital adoption—delivered exceptional returns. Indian

investors holding US ETFs captured these gains, thereby offsetting domestic underperformance.
e« Emerging Market Recovery

After the initial pandemic shock, several Asian and Latin American economies experienced strong
rebounds due to fiscal stimulus, export growth, and rapid vaccine rollouts. Investors with exposure
to emerging market ETFs were able to benefit from these growth spurts, further validating the role
of ETFs as tools for global portfolio diversification.

Investor Takeaway

The case of Indian investors in US and emerging market ETFs highlights the strategic importance of

global diversification.

e Exposure to the US market provides stability and growth through globally dominant firms,

particularly in technology and digital sectors.
o Exposure to emerging markets offers higher growth potential, albeit with greater risk.

Together, these allocations help Indian investors reduce dependence on the domestic economy, enhance
risk-adjusted returns, and align portfolios with global economic megatrends. ETFs, with their low cost,

transparency, and accessibility, have become a vital instrument in enabling this global participation.

14.4.2 Case: Currency Risk and International Exposure

One of the most critical yet often underappreciated aspects of global investing is currency risk. For Indian
investors, international investments are typically denominated in foreign currencies, most notably the US
Dollar (USD). Since returns must ultimately be converted back into Indian Rupees (INR), fluctuations in
exchange rates can significantly alter realized gains or losses. Even if the underlying asset performs well in
its local market, the final return may be amplified or diminished depending on movements in the INR-USD

exchange rate.
How Currency Risk Works

1. Rupee Depreciation (X Weakens Against USD)
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o When the Indian Rupee loses value relative to the Dollar, international investments become

more valuable in INR terms.

o Example: Suppose an investor holds US assets worth $1,000. If the USD-INR rate rises from
70 to 77 (a 10% rupee depreciation), the value of the investment in INR terms increases by

10%, even if the underlying asset price remains unchanged in the US.
2. Rupee Appreciation (X Strengthens Against USD)

o When the Rupee gains strength relative to the Dollar, the opposite effect occurs. The INR

value of international investments declines, reducing final returns.

o Example: If a US ETF delivers a 10% return in USD, but the INR appreciates by 5% against

the Dollar, the effective return for the Indian investor falls to roughly 5% after conversion.

This two-way impact makes exchange rate movements a critical determinant of the risk—return profile of

global allocations.
Historical Examples for Indian Investors
e 2018: Rupee Depreciation

In 2018, the Indian Rupee fell nearly 10% against the US Dollar due to rising oil prices, capital
outflows, and global trade tensions. For Indian investors, this depreciation magnified returns from

US assets, making global ETFs particularly rewarding that year.
e Strong Rupee Periods

Conversely, during periods when the Rupee strengthens, it erodes the benefit of overseas gains. For
instance, if global equity indices rise sharply but the INR appreciates, Indian investors may

experience much lower net returns than their global counterparts.
Managing Currency Risk
1. Hedging Strategies

o Some ETFs and international mutual funds employ currency hedging mechanisms to
protect investors against exchange rate fluctuations. These strategies often use derivatives

like forward contracts to lock in a fixed exchange rate.

o While hedging reduces volatility, it can also lower returns, especially in the long run if the

Rupee continues its secular depreciation trend.
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2. Unhedged Exposure and Long-Term Benefits

o Many investors choose to remain unhedged, accepting short-term fluctuations as part of

global diversification.

o Historically, the Indian Rupee has shown a tendency to depreciate gradually due to factors
such as inflation differentials, current account deficits, and reliance on imports (e.g., crude
oil). This trend has worked in favor of Indian investors in global assets over extended

horizons.
3. Strategic Allocation and Risk Tolerance

o The extent to which investors hedge currency risk depends on their investment horizon,

return expectations, and risk appetite.

o Long-term investors often prefer unhedged positions to benefit from potential Rupee
depreciation, whereas short-term investors may seek hedged instruments to avoid exchange-

rate volatility.
Investor Takeaway

Currency risk is an integral part of international investing for Indian investors. While it introduces an
additional layer of uncertainty, it also provides potential for enhanced returns during Rupee depreciation
cycles. A balanced approach—acknowledging the costs and benefits of hedging—helps investors manage
risk without undermining the diversification advantages of global allocations. Over the long term, given
the historical trend of INR depreciation against major currencies, unhedged exposure to international assets

has often enhanced wealth creation for Indian portfolios.

14.4.3 Benefits and Challenges of Global Portfolio

Global diversification has become increasingly important for Indian investors as financial markets are now
deeply interconnected. By allocating part of their portfolios to international assets, investors can access
opportunities beyond domestic markets, improve portfolio stability, and align themselves with global
economic trends. However, this strategy is not without its complexities, as cross-border investing introduces

unique risks and structural challenges.
Benefits of Global Diversification

1. Reduced Country-Specific Risk
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Investing solely in Indian markets exposes portfolios to risks arising from domestic politics,
regulations, economic cycles, and structural weaknesses. Global diversification reduces dependence
on one economy and cushions portfolios from country-specific shocks such as sudden policy

changes, market volatility, or financial crises.
2. Access to Global Leaders

Many of the world’s most influential companies are not listed in India. Through international
investments, Indian investors gain exposure to multinational corporations such as Google, Apple,
Microsoft, and Pfizer. These firms dominate industries like technology, pharmaceuticals, and
consumer goods, which are only partially represented in India’s capital markets. This access
provides opportunities to participate in global megatrends such as artificial intelligence,

biotechnology, clean energy, and e-commerce.
3. Participation in Different Economic Cycles

Countries and regions rarely move in lockstep economically. For instance, India may face
inflationary pressures while the US or Japan could be in a growth or recovery phase. By investing
globally, investors balance returns across different economic cycles, lowering overall portfolio

volatility.
4. Improved Risk-Adjusted Returns

Academic studies and portfolio simulations under Modern Portfolio Theory (MPT) show that
global diversification improves the risk—return trade-off. By combining assets with low or negative
correlations, investors achieve steadier performance with reduced portfolio volatility. This translates

into higher Sharpe ratios over the long term.
5. Hedge Against Domestic Shocks

Events such as demonetization (2016), unexpected tax policy changes, or local market crashes
disproportionately affect investors with purely domestic portfolios. Global allocations act as

insurance, ensuring that a portion of wealth remains insulated from domestic disruptions.

Challenges of Global Diversification

1. Currency Fluctuations
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One of the most prominent challenges is exchange rate risk. Since Indian investors often invest in
USD-denominated assets, the final returns depend not only on asset performance but also on INR-
USD movements. A strengthening Rupee erodes gains, while depreciation enhances them.

Predicting exchange rate movements is notoriously difficult, introducing added uncertainty.
2. Regulatory Barriers

Indian investors must comply with the RBI’s Liberalized Remittance Scheme (LRS), which
currently caps annual overseas remittances at USD 250,000 per individual. This restriction limits
the extent of international exposure, particularly for high-net-worth individuals. Additionally,

certain foreign investments are restricted or subject to compliance hurdles.
3. Taxation Complexity

International investments face more complex tax treatment than domestic ones. For example, capital
gains from US ETFs may be taxed differently than Indian mutual funds, and investors may face
issues related to withholding taxes on dividends. Understanding double taxation treaties and filing

requirements adds another layer of complexity.
4. Market Knowledge Gap

Investing abroad requires familiarity with foreign economies, regulatory environments, and sector-
specific risks. Indian investors may lack adequate knowledge or access to reliable information about

foreign companies and industries, increasing the risk of uninformed or poor investment decisions.
5. Cost of Access

International investment products such as global mutual funds or ETFs often carry higher expense
ratios compared to domestic alternatives due to fund management fees, custodial charges, and
cross-border transaction costs. These higher costs reduce net returns, especially in passive strategies

where cost efficiency is critical.
Investor Takeaway

Global diversification offers significant benefits in terms of reducing domestic risk exposure, accessing
global growth leaders, and improving long-term risk-adjusted returns. However, investors must carefully
weigh these benefits against challenges such as currency risk, regulatory restrictions, taxation complexity,
and higher costs of access. The effectiveness of global diversification depends not only on the choice of

markets and sectors but also on how investors manage risks and optimize costs.
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For Indian investors, a prudent strategy involves balancing international allocations with domestic
strengths, using ETFs or mutual funds for cost-effective access, and maintaining awareness of regulatory
and tax implications. In the long run, thoughtfully designed global portfolios can enhance both resilience

and wealth creation.

Did You Know?

“Studies reveal that adding just 20-30% international exposure to a domestic portfolio can significantly
reduce risk without lowering long-term returns. However, global diversification also brings challenges
such as currency risk, taxation, and higher costs, making informed decision-making crucial for Indian

investors expanding abroad.”

14.5 Key Insights from Case Studies

14.5.1 Common Themes in Diversified Portfolio Success

Across multiple case studies, certain consistent themes emerge whenever diversification succeeds. These

themes provide guiding principles for building strong portfolios:

o Balanced Asset Allocation:
Investors who spread their funds across equities, debt instruments, and alternative assets like gold
typically experience more stability. Case evidence shows that equity provides long-term growth,

debt provides income and stability, while gold acts as a crisis hedge.

o Use of Low/Negative Correlation Assets:
Portfolios that include assets that do not move in the same direction (or move inversely) during
crises are more resilient. For instance, equities often decline during economic shocks, while gold

or government bonds appreciate, reducing overall volatility.

e Sectoral Diversification:
Successful portfolios are not concentrated in a single industry. By spreading across IT, Pharma,
Banking, FMCG, and Energy, investors avoid major setbacks caused by sector-specific
downturns. During COVID-19, IT and Pharma outperformed, balancing underperformance in

travel and hospitality.
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e Geographical Diversification:
Case studies show that portfolios with exposure beyond domestic markets achieve better
outcomes. When Indian markets faced volatility, US or global technology stocks often performed

well, reducing dependence on a single economy.

e Regular Portfolio Rebalancing:
Investors who periodically review and adjust their portfolios maintain their desired risk-return
balance. For example, if equities rise too much during a bull market, rebalancing ensures gains are

booked and funds are shifted to safer assets, preventing overexposure.

e Long-Term Investment Focus:
Successful portfolios demonstrate patience. Instead of reacting emotionally to short-term
fluctuations, investors stay committed to their strategies, allowing compounding and

diversification to work over time.

14.5.2 Mistakes and Pitfalls in Diversification

Case studies also highlight the common mistakes that cause diversification strategies to fail. These pitfalls

serve as warnings for investors:

e Over-Diversification (Diworsification):
Some investors add too many stocks or funds in the name of diversification. This leads to
complexity, diluted returns, and little additional risk reduction. Holding 10 well-chosen funds is

better than holding 50 overlapping ones.

e Sector Clustering:
Buying multiple stocks from the same industry (e.g., only IT or only banking) creates a false sense

of diversification. If the sector faces a downturn, the entire portfolio suffers.

o Ignoring Asset Correlation:
Simply adding more assets is not enough. If assets are highly correlated and move together,
diversification fails. True diversification requires combining assets with low or negative

correlations.

e Neglecting Debt Allocation:
Many retail investors focus heavily on equities for higher returns and avoid debt instruments. This

increases volatility and exposes portfolios to sharper declines during downturns.
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e Failure to Rebalance:
Without rebalancing, asset weights drift over time. For example, in a bull market, equities may
become an outsized portion of the portfolio, leading to unexpected risks. Case studies show that

unbalanced portfolios perform poorly in corrections.

e Overlooking Global Exposure:
Ignoring international markets is another common pitfall. Investors who avoid global

diversification miss opportunities and remain fully dependent on domestic economic conditions.

e Emotional Decision-Making:
Case studies repeatedly show that panic selling during downturns or chasing trends during rallies

leads to poor outcomes. Emotional behavior undermines the benefits of diversification.

14.5.3 Practical Takeaways for Investors
From the successes and mistakes highlighted in case studies, investors can extract actionable lessons:

o Define a Clear Asset Mix:
Decide on an allocation across equities, debt, gold, and global assets depending on age, goals, and
risk tolerance. For example, younger investors may hold more equities, while older investors

increase debt exposure.

o Diversify Across Uncorrelated Assets:
Ensure that not all investments move in the same direction. Combining equities with bonds, gold,

and international assets provides a cushion during market stress.

e Avoid Excessive Complexity:
Keep diversification focused and purposeful. A handful of well-chosen funds or assets can achieve

better results than holding too many overlapping investments.

e Practice Regular Rebalancing:
Review portfolios annually or after major market events. Shift funds to restore balance if one asset

class grows too dominant.

e Always Include Defensive Assets:
Allocate a portion to safer assets such as bonds, gold, or defensive equity sectors like FMCG and

healthcare. These provide stability when risky assets underperform.
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e Incorporate Global Diversification:
Consider adding exposure to international markets through ETFs or mutual funds. This helps

protect against domestic downturns and allows participation in global growth stories.

e Focus on Long-Term Discipline:
Stay invested and resist emotional decisions. Case studies consistently show that diversified

investors who stay patient outperform those who exit in panic.

e Link Portfolio to Personal Goals:
Diversification is not one-size-fits-all. The right mix depends on whether the goal is retirement,

children’s education, or wealth building. Align portfolio structure with individual needs.

14.6 Summary

¢ Diversification reduces portfolio risk by combining assets that do not move in the same direction.
+* Equity diversification across sectors (IT, Pharma, Banking, FMCG) limits industry-specific shocks.
% Equity—Debt diversification balances growth (equities) with stability (bonds).

% Balanced mutual funds in India demonstrate effective equity—debt allocation.

% Gold acts as a hedge during market downturns and inflationary periods.

¢ Indian portfolios often combine Nifty 50 with gold to reduce volatility.

¢ Equity—Gold diversification improves risk-adjusted returns by lowering drawdowns.

* Global diversification spreads investments across geographies, reducing country-specific risks.
¢ International ETFs provide access to US markets and emerging economies.

% Currency risk affects international returns for Indian investors.

¢ Case studies show that successful portfolios use low or negative correlation assets.

« Common pitfalls include over-diversification, sector clustering, and ignoring rebalancing.

« Practical takeaways include maintaining a clear asset mix, including defensive assets, and rebalancing

regularly.
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14.7 Key Terms

1. Diversification: Investment strategy of spreading funds across different assets to reduce risk.

2. Variance: A measure of how far individual returns deviate from the average return.

3. Covariance: A metric showing how two assets’ returns move in relation to each other.

4. Correlation: Standardized measure (from —1 to +1) of the relationship between two asset returns.
5. Asset Allocation: Distribution of investments across asset classes like equity, debt, and gold.

6. Sharpe Ratio: Indicator of risk-adjusted returns, calculated as excess return per unit of risk.

7. Balanced Fund: A mutual fund that invests in a mix of equity and debt instruments.

8. Safe-Haven Asset: An investment, like gold, that retains or gains value during market turmoil.

9. Global Diversification: Investing across international markets to reduce country-specific risks.

10. Rebalancing: Periodic adjustment of a portfolio to maintain the desired asset allocation.

14.8 Descriptive Questions

1. Explain the importance of diversification in equity portfolios with reference to sectoral performance

during COVID-19.
2. Discuss how balanced mutual funds in India illustrate the concept of equity—debt diversification.
3. Describe the role of gold as a hedge in investment portfolios. Provide examples from recent crises.
4. How does combining Nifty 50 with gold improve risk-adjusted returns for Indian investors?
5. Evaluate the benefits and challenges of global diversification for Indian investors.
6. Explain the impact of currency risk on international portfolio returns.

7. ldentify common mistakes investors make while diversifying their portfolios and suggest ways to avoid

them.
8. Discuss key practical takeaways for investors from case studies of diversified portfolios.

9. Analyze how regular portfolio rebalancing contributes to successful diversification strategies.
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Answers to Knowledge Check

Knowledge Check 1

1. b) Safe-haven asset
c¢) Negative or low

¢) Nifty 50

> » b

b) Sharpe ratio
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14.10 Case Study

Balancing Equity, Debt, and Gold in Indian Portfolios

Introduction

Investment management requires careful allocation across asset classes to balance risk and return.
While equities offer higher growth, they carry volatility. Debt provides safety but lower returns,
while gold serves as a hedge during crises. A well-diversified portfolio combining these assets can

reduce risk without significantly sacrificing return potential.

Background

Mr. Rohan, a 35-year-old IT professional in Bengaluru, has been investing in equities for five
years. His portfolio grew significantly during bull markets but suffered heavy losses during
downturns, especially in March 2020. Realizing the risks of equity concentration, he consulted a
financial advisor who recommended diversifying into government bonds and gold along with

equities.

The advisor explained:
o Equities drive long-term growth but are highly volatile.
o Bonds stabilize the portfolio and provide steady returns.

e Gold acts as a hedge, often rising during equity downturns.

Problem Statement 1: Overexposure to Equities

Rohan’s portfolio was 90% in equities, which made it highly vulnerable during market crashes.
His assumption that “equities always recover” exposed him to high emotional stress and short-

term paper losses.

Solution: Introduce allocation of 30% debt and 10% gold, reducing equity to 60%. This lowers

volatility while maintaining growth potential.
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Problem Statement 2: Ignoring Asset Correlations

Rohan believed holding multiple equity mutual funds meant diversification. However, these funds

were largely invested in the same sectors (IT, Banking, FMCG), resulting in high correlation.

Solution: True diversification involves uncorrelated assets. By adding bonds and gold with low or

negative correlation to equities, overall portfolio risk reduces significantly.

Problem Statement 3: Difficulty in Portfolio Rebalancing

Rohan was unsure how often to rebalance between equities, debt, and gold. During bull markets,

equities grew disproportionately, increasing risk exposure.

Solution: Implement annual portfolio rebalancing. If equity allocation exceeds 65%, excess is

shifted to bonds or gold, maintaining the target mix (60:30:10).

MCQs

Q1. Why did Rohan’s initial portfolio face high risk?
a) Too much gold

b) Overexposure to equities

¢) Low bond allocation

d) Bothband c

Answer: d) Bothb and c

Q2. What role does gold play in a diversified portfolio?
a) Provides dividends

b) Acts as a hedge in crises

¢) Increases equity correlation

d) Reduces bond returns

Answer: b) Acts as a hedge in crises

Q3. What is the main benefit of rebalancing a portfolio?
a) Maximizing short-term gains
b) Reducing number of assets

¢) Maintaining desired risk-return mix
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d) Eliminating volatility completely

Answer: c) Maintaining desired risk-return mix

Conclusion

Rohan’s case highlights the importance of equity—debt—gold diversification for Indian investors.
By balancing high-return assets with stable and defensive ones, investors can achieve sustainable

growth with reduced risk. Regular rebalancing ensures the portfolio remains aligned with financial

goals, delivering long-term resilience in uncertain markets.




