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Portfolios:  

Diversifiable + Systematic Risk 

Diversification -  Strategy designed to reduce risk by 

spreading the portfolio across many investments. 

Unique Risk - Risk factors affecting only that firm.  Also called 

“diversifiable risk” (academic term: idiosyncratic risk) 

Market Risk - Economy-wide sources of risk that affect the 

overall stock market.  Also called “systematic risk.” 

 

 diversifiable risk is significantly diminished in large portfolios 

 systematic risk is not affected by diversification since it affects all 

securities in any large portfolio 
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Diversification 
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Portfolio Risk as a Function of the Number of Stocks in the 

Portfolio 

Nondiversifiable risk; 

Systematic Risk; 

Market Risk 

Diversifiable Risk; 

Nonsystematic Risk; 

Firm Specific Risk; 

Unique Risk 

n 

 
In a large portfolio the variance terms are effectively 

diversified away, but the covariance terms are not.  

Thus diversification can eliminate some, but not all of the 

risk of individual securities. 

Portfolio risk 
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Portfolio Risk Example 

Example                          

 

Stocks   % of Portfolio  Avg Return 

ABC Corp 28%  60%     15% 

Big Corp  42%     40%     21% 

  Correlation Coefficient = .4 

 

 

Standard Deviation of the Portfolio : 

  = sqrt [(282)(.62) + (422)(.42) + 2(.4)(.6)(28)(42)(.4)] 

       =  28.1% CORRECT 

 

Portfolio Return : r  = (15%)(.60) + (21%)(.4)  =  17.4% 

Let’s Add stock New Corp to the portfolio 
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Portfolio Risk Example 

Example               

    

               Correlation Coefficient = .3 

Stocks  ,% % of Portfolio  Avg Return 

Portfolio  28.1  50%     17.4% 

New Corp  30     50%     19% 

 

NEW Standard Deviation = Portfolio  =  23.43%  

NEW Return = weighted avg = Portfolio = 18.20% 

 

NOTE: The new portfolio has a higher return and lower risk than the 

previous portfolio.  

 
How did we accomplish that?  DIVERSIFICATION 
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Introducing Beta: Market Risk 

beta 

Expected 

return 

Expected 

market 

return 

10% 10% - + 

-10% +10% 

stock 

-10% 

1.  Total risk = 

diversifiable risk + 

market risk 

2.  Market risk is 

measured by beta, 

the sensitivity to 

market changes 
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Beta and Individual Risk 

Market Portfolio - Portfolio of all assets in the 

economy.  In practice a broad stock market 

index, such as the S&P Composite, is used 

to represent the market. 

 

Beta - Sensitivity of a stock’s return to the 

return on the market portfolio. 
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Beta and Individual Risk 

Covariance with the 

market 

Variance of the market returns 
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The Market Risk Premium 

• Market Risk Premium 

 The market risk premium is the reward investors expect to earn for 

holding a portfolio with a beta of 1. 

 

 

 

where  E[Rm] is expected market return, rf is risk-free rate 

 

Goal: Calculate the Risk Premium for individual stocks 

Solution: Use the CAPM (Capital Asset Pricing Model). 
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 Market Risk Premium      Mkt fE R r
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Estimating the Risk Premium of a Stock: 

CAPM 

• Application of the CAPM: Estimating a Traded 

Security’s Expected Return from its Beta 
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 
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Example 

• Assume the economy has a 60% chance that the 

market return will be 15% next year and a 40% 

chance the market return will be 5% next year. 

 Assume the risk-free rate is 6%. 

 If Microsoft’s beta is 1.18, what is its expected 

return next year? 

12 
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Example 

• Solution 

 E[RMkt] = (0.6 × 15%) + (0.4 × 5%) = 11% 

13 

E[R] = rf +  ×(E[RMkt] - rf ) 

E[R] = 6% + 1.18 × (11% - 6%)  

E[R] = 6% + 5.9% = 11.9% 

 The risk premium for an investment in MSFT stock is 

 E[R] - rf  = 5.9% 
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Risk and the Cost of Capital 

• A firm’s cost of capital for a project is the 

expected return that its investors could earn on 

other investments with the same risk.  

 Systematic risk determines expected returns, thus for 

an investment project, “the same risk” = “the same 

systematic risk”, “the same beta”. 

• The cost of capital for investing in a project is: 

14 

       (    )    f Mkt fr r E R r
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Example: Computing the Cost of Capital 

• Suppose that in the coming year, you expect Microsoft 

stock to have a volatility of 23% and a beta of 1.28, and 

McDonald's stock to have a volatility of 37% and a beta 

of 0.99.  

1. Which stock carries more total risk? Which has more 

systematic risk?  

• If the risk-free interest rate is 4% and the market's 

expected return is 10%,  

2. estimate the cost of capital for a project with the same 

beta as McDonald's stock and a project with the  same 

beta as Microsoft stock. Which project has a higher cost 

of capital? 

15 



SFU Bus413 Fall 2011 

Solution to “Computing the Cost of Capital” 

2. Given the estimated beta for Microsoft of 1.28, Microsoft's risk 
premium will be 1.28 times the risk premium of the market, and the 
cost of capital for investing in a project with the same risk as Microsoft 
stock is 

 E[RMSFT] = rf + 1.28 * 6% = 11.7% 

 McDonald's stock has a lower beta of 0.99. The cost of capital for 
investing in a project with the same risk as McDonald's stock is 

 E[RMcD] = rf + 0.99 * 6% = 9.9% 

• Because systematic risk cannot be diversified, it is the systematic risk 
that determines the cost of capital; thus, Microsoft has a higher cost of 
capital than McDonald's, even though it is less volatile. 

16 

1. Total risk is measured by volatility; therefore, McDonald's stock has 

more total risk. Systematic risk is measured by beta. Microsoft has 

a higher beta, so it has more systematic risk. 
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No Arbitrage  

and the Risk Premium (cont'd) 

• The risk premium of a security is determined by 
its systematic risk and does not depend on its 
diversifiable risk. 

• This implies that the volatility of stock returns 

 is a measure of total risk (that is, systematic risk plus 
diversifiable risk),  

 is not especially useful in determining the risk premium 
that investors will earn. 

• Thus, we use betas, rather than return volatilities, 
to compare risks of projects 

17 
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Markowitz Portfolio Theory 

Wal-Mart 

IBM 

Standard Deviation 

of Returns 

Expected Return (%) 

40% in IBM, 60% Walmart 

Harry Markowitz : developed the theory in 1952, won the Nobel Prize in 1990. 

   On the graph, Expected Returns and Standard Deviations of a portfolio vary, 

given different weighted combinations of the stocks in the portfolio 
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Two-Security Portfolios with Various 

Correlations  

• Relationship depends on correlation coefficient: 

-1.0 < r < +1.0 

• The smaller the correlation, the greater the risk reduction potential 
 If r = –1.0, complete risk reduction is possible 

 If r = +1.0, no risk reduction is possible 
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The Efficient Set for Many Securities 

The dots on the graph form the opportunity set of risk-return 
combinations of various portfolios. 

The mean-variance boundary is the set of portfolios that minimizes 
risk for a given level of expected returns. 
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The Efficient Frontier 

Return 

Risk 

The goal is to 

move up and left 

          WHY? 
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The Efficient Set for Two Assets 
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Portfolo Risk and Return Combinations
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% in stocks  Risk  Return

0% 8.2% 7.0%

5% 7.0% 7.2%

10% 5.9% 7.4%

15% 4.8% 7.6%

20% 3.7% 7.8%

25% 2.6% 8.0%

30% 1.4% 8.2%

35% 0.4% 8.4%

40% 0.9% 8.6%

45% 2.0% 8.8%

50.00% 3.08% 9.00%

55% 4.2% 9.2%

60% 5.3% 9.4%

65% 6.4% 9.6%

70% 7.6% 9.8%

75% 8.7% 10.0%

80% 9.8% 10.2%

85% 10.9% 10.4%

90% 12.1% 10.6%

95% 13.2% 10.8%

100% 14.3% 11.0%

Is the 50-50 combination of 

stocks and bonds more 

efficient than other portfolio 

combinations? 

100% 

bonds 

100% 

stocks 
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The Efficient Set for Two Assets (cont.) 
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Portfolo Risk and Return Combinations
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0% 8.2% 7.0%

5% 7.0% 7.2%

10% 5.9% 7.4%

15% 4.8% 7.6%

20% 3.7% 7.8%

25% 2.6% 8.0%

30% 1.4% 8.2%

35% 0.4% 8.4%

40% 0.9% 8.6%

45% 2.0% 8.8%

50% 3.1% 9.0%

55% 4.2% 9.2%

60% 5.3% 9.4%

65% 6.4% 9.6%

70% 7.6% 9.8%

75% 8.7% 10.0%

80% 9.8% 10.2%

85% 10.9% 10.4%

90% 12.1% 10.6%

95% 13.2% 10.8%

100% 14.3% 11.0%

100% 

stocks 

100% 

bonds 

Note that some portfolios are ―better‖ than 

others. They have higher returns for a 

given level of risk and called efficient 

portfolios. 
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The Efficient Set for Many Securities 

The top half of the mean-variance boundary (above the 
minimum variance portfolio) is the efficient frontier: 
portfolios with highest returns for given volatilities  
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Riskless Borrowing and Lending 

 In addition to stocks and bonds, consider a world that 

also has risk-free securities, e.g., T-bills 

25 
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Riskless Borrowing and Lending 

Standard Deviation 

Expected Return (%) 

Lending or Borrowing at the risk free rate (rf) allows us to exist outside the efficient 

frontier – on the line connecting the tangency portfolio and the risk free rate. ―Lending‖ 

here means that we hold the t-bill in our portfolio with a positive weight and receive the 

interest. When we borrow, the weight on the t-bill is negative. 

rf 

Balanced 

stock 

market 

fund 
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Riskless Borrowing and Lending 

 Now investors can allocate their money across 

the T-bills and a balanced (stock&bond) mutual 

fund 27 
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Riskless Borrowing and Lending 

With a risk-free asset available and the efficient frontier 
identified, we choose the capital allocation line with the 
steepest slope. 

The slope is the Sharpe ratio = (Rp – Rf) / P 
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Market Equilibrium 

With the capital allocation line identified, all investors choose a point along the 
line—a combination of the risk-free asset and the tangency(market) portfolio M.   

The Capital Market Line line is the new efficiency frontier. 

In a world with homogeneous expectations, the efficient frontier is the same for all 
investors. Therefore, the tangency portfolio M is also the same for all investors. 

29 
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Market Equilibrium 

Which portfolio the investor chooses along the Capital Asset Line 
depends on his/her risk tolerance.  

An investor with utility curve L has the optimal portfolio with a positive 
weight on the rf  asset, i.e. investor L lends at the risk-free rate. 

An investor with utility curve B has the optimal portfolio with a negative 
weight on the rf asset, i.e. investor B is short the rf  asset (borrows at 
the risk-free rate) and invests the money in the balanced fund. 
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The Security Market Line 

Return 

. 

rf 

Mkt Portfolio 

Mkt Return = rm  

BETA 1.0 

By changing the scale of the x-axis, we obtain the security market line.  

The new measure of risk is beta.  

Security Market 

Line  (SML) 

R 

 

rf 

CML 
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Security Market Line 

Return 

BETA 

rf 

1.0 

SML 

SML Equation: R =  rf +  ( rm - rf ) 

. 
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Capital Asset Pricing Model and SML 

 R = rf +  ( rm - rf ) 

• Beta and expected return for special cases: 

 Risk free bonds, cash have   

 The market portfolio has   

 = 0, r= rf 

 = 1, r = Rm 
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Using the SML:  

Expected Returns are points on the SML 
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Using the SML: Positive and Negative NPV 

projects 

• For a given risk, a positive NPV project offers a rate of 
return higher than the expected rate, and a negative NPV 
project offers a rate of return lower than the expected rate 

 

Expected Return     SML 

             x 

    accept 

          x 

      reject   
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Systematic Risk 
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Example 

36 
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Example 

37 

alpha 

a 
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Test of the CAPM: Are portfolios with 

different risks situated along the SML? 

Avg Risk Premium 

1931-2005 

Portfolio Beta 
1.0 

SML 
30 

 

20 

 

10 

 

0 

Investors 

Market Portfolio 
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Testing the CAPM: Deviation 

Avg Risk Premium 

1966-2005 

Portfolio Beta 
1.0 

SML 

30 
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SML vs. CML 

• What are the differences between the capital 

market line and the security market line? 

 The SML relates expected returns to beta, while the 

CML relates expected returns to the standard deviation.   

 The SML holds both for all individual securities and for 

all possible portfolios, whereas the CML holds only for 

efficient portfolios. 

40 
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Capital Market Efficiency and CAPM 

• In Efficient Capital Markets, 

 the cost of capital of an investment depends only on its 
systematic risk (and not on its specific risk). 

• The CAPM is a much stronger hypothesis than an 
efficient capital market.  

 The CAPM states that the cost of capital depends only 
on systematic risk and that systematic risk can be 
measured precisely by an investment’s beta 
(correlation) with the market portfolio. 
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