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STUDENT LEARNING OBJECTIVES

• What is investment risk?

• What is Modern Portfolio Theory (MPT)

• What does MPT tell us about managing risk and diversificatio
n?

• What is the Capital Asset Pricing Model?

• How does CAPM describe the efficient frontier?
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INVESTMENT RISK

• The probability of losing some or all of your investment

• Risk is a function of the dispersion of possible future outcom
es
• Expected Value: probability of a particular outcome times the magnit

ude 

• Risk is measured as the standard deviation of expected outcomes
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MODERN PORTFOLIO THEORY (H. MAR
KOWITZ)
• The expected return of a portfolio is a weighted average of t
he expected returns of each of the securities in the portfolio

E(Rp) = S Xi Ri

• The weights (Xi) are equal to the percentage of the portfolio’s 
value which is invested in each security and Ri is the [expecte
d] return for each asset i in the portfolio.
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Next: Portfolio Management



MODERN PORTFOLIO THEORY

C. The riskiness of a portfolio is more complex; it is the square root 
of the sum of the weighted (X2i) times the variances (s2) of each se
curity and the correlation (r - rho) between each pair of securities i
n a 2-Asset Portfolio.
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• The correlation coefficient (ri,j) can be positive (+1), zero, or negative (-1)

• If the average correlation of securities in the portfolio is positive – the riski
ness of the portfolio will be larger.

• If the average correlation of securities in the portfolio is negative – the risk
iness of the portfolio is smaller: the third term will be negative
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MODERN PORTFOLIO THEORY

• The following conclusions can be drawn:
• When the holding period returns of two securities move in the same 

direction, by the same amount at the same time, the pair is perfectly 
positively correlated: rho = 1

• When the holding period returns of two securities are totally unrelat
ed to each other, the pair is uncorrelated; rho = 0

• The risk of a portfolio is the weighted average of the risk of each se
curity in the portfolio, and the correlations between each pair of sec
urities in the portfolio

• Some textbooks use the covariance terms in the third term of Eq. 17

-4: si,j = ri,j si sjr = rho (r)
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Risk Reduction: 
Benefits of Diversification
• Portfolio diversification

• Diversification can increase the risk/return tradeoff if the average correlatio
n coefficient between individual securities in the portfolio is less than 1.0

• The benefits of diversification increase as the correlation coefficient gets s
maller

• Diversification across securities
• As the number of securities in a portfolio increases the portfolio risk decre

ases and approaches the risk of the total market

• Market risk is inherent from business cycles, inflation, interest rates, and ec
onomic factors

• Firm-specific risk is tied to the company’s labor contracts, new product dev
elopment and other company related factors

Dr David P Echevarria All Rights Reserved 18



Risk Reduction: 
Benefits of Diversification
C. Forms of Diversification

• Mathematical: Increasing the number of stocks reduces the portfolio 
risk

• Diversification across time

• Dollar cost averaging

• Naive Diversification
• Naive diversification occurs when investors select stocks at random, and purch

ase and equal dollar amount of each security

• When N becomes large enough, naive diversification averages out the firm-sp
ecific (unsystematic) risk of the stocks in the portfolio, so that only the market 
(or systematic) risk remains 
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Capital Asset Pricing Model (CAPM)

• Equation that defines the risk/return relationship
• The CAPM assumes two assets: the risk-free asset and the risky mark

et portfolio

• The two asset CAPM world results in a linear efficient frontier: Capita
l Market Line (CML) 

• The risk aversion characteristic of the investor will determine how m
uch is invested in the risk-free asset and how much is invested in th
e risky market portfolio

• The standard deviation of the risk-free asset is zero.

• Based on the idea that investors accept a higher risk only for a high
er return
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II. Valuation (Firm and Stock)

1. Absolute Valuation

Fundamental Approach

(Top-down Approach vs Bottom-up Approach)

2. Relative Valuation



1. Top-down Approach 

1) Global Macro Analysis

2) Industry Analysis

3) Company Analysis


