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CHAPTER 8 

Index Models 
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• Reduces the number of inputs 

for diversification 

 

• Easier for security analysts to 

specialize 

Advantages of the Single Index Model 
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βi response of an individual security’s return to 

the common factor m. 

Beta measures systematic risk. 

m a common macroeconomic factor that affects 

all security returns. The S&P 500 is often 

used as a proxy for m. 

ei firm-specific surprises 

Single Factor Model 

( )i i i ir E r m e  
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Single-Index Model 

• Regression Equation: 

     tetRtR iMiii  

   Miii RERE  

• The expectation of the residual term 

ei is zero, so the expected return-

beta relationship is: 
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Single-Index Model  

Risk and covariance: 

• Variance - Systematic risk and Firm-

specific risk, assume noise is uncorrelated: 

 

 

• Covariance - product of betas x market 

index risk: 

2 2 2 2 ( )i i M ie    

2( , )i j i j MCov r r   
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Single-Index Model - Correlation 

Product of correlations with the market index: 
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Questions to test your intuition 

• What is the stock’s E(r) if (rM-rf)=0? 

• What is the responsiveness of the stock to 

market movements relative to  rf? 

• What is the stock-specific component of 

return (not driven by the market)? 

• What is the variance attributable to 

uncertainty of the market? 

• And that attributable to firm-specific events? 

8-7 
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Index Model and Diversification 

• Consider an Equally weighted portfolio and take 

the expected return RP as the average: 
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Index Model and Diversification 

• The portfolio variance by definition: 

𝜎𝑃
2 = 𝛽𝑃

2𝜎𝑀
𝑃 + 𝜎2(𝑒𝑃) 

 

where the market component comes from the 

portfolio’s sensitivity to the market: 

 

 

and the non-systemic component 𝜎2(𝑒𝑃) is the 

contribution of all the stocks in the portfolio. 
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Index Model and Diversification 

• Variance of the non-systemic component of an 

equally weighted portfolio is (we assume all the 

stock-specific components are uncorrelated): 

 

 

 

• When n gets large, 𝜎2(𝑒𝑃) becomes negligible 

and firm specific risk can be diversified away. 

     e
n

e
n

e
n

i

iP

2

1

2

2

2 11
 








 





INVESTMENTS | BODIE, KANE, MARCUS 

8-11 

Figure 8.1 The Variance of an Equally Weighted 
Portfolio with Risk Coefficient βp 
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Figure 8.2 Excess Returns on HP and  
S&P 500 
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Figure 8.3 Scatter Diagram of HP, the S&P 500, and 

HP’s Security Characteristic Line (SCL)  

     tetRtR HPSPHPHPHP  500
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Table 8.1 Excel Output: Regression 
Statistics for the SCL of Hewlett-Packard 

(monthly) 

  
  

 correlation 

 explanatory power 
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Table 8.1 Interpretation 

• Correlation of HP with the S&P 500 is 0.7238 

• The model explains about 52% of the variation 

in HP 

• HP’s alpha is 0.86% per month (10.32% p.a.), 

but it is not statistically significant 

• HP’s beta is 2.0348, but the 95% confidence 

interval is +/- ~2 standard errors, which is quite 

wide 
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Figure 8.4 Excess Returns on Portfolio 
Assets 

• Study pairs of securities 

vs the market to 

estimate correlations 

• Compute stats to 

measure correlations 
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Study portfolio stats – 1 

8-17 
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Study portfolio stats – 2 

8-18 
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Example: build optimal portfolio 

8-19 
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Alpha and Security Analysis 

1. Use Macroeconomic analysis to 

estimate risk premium and risk of the 

market index. 

 

2. Use statistical analysis to estimate 

the beta coefficients of all securities 

and their residual variances, 𝜎2(𝑒𝑖) 
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Alpha and Security Analysis 

3. Use numerical methods to establish 

the expected return of each security 

independently of security analysis. 

 

4. Use security analysis to develop your 

own forecast of the expected returns 

for each security. 

 


