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Chapter 8 – Index Models 

- Markowitz Model has 3 significant drawbacks:  

1. The model requires a huge number of estimates to fill the covariance 

matrix. (exponentially increase) 

2. Incorrect estimates lead to dumbass trades 

2. The model does not provide any guideline to the forecasting of the 

security risk premiums that are essential to construct the efficient 

frontier of risky assets.  
- Index models – simplify the covariance matrix & allow for risk premium 

analysis 

8.1 A Single Factor Security Market 

The input list of the Markowitz Model 

- In the long run, efficient portfolios will beat portfolios with less reliable 

input lists and consequently inferior reward-to-risk trade-offs.  

- By decomposing uncertainty into these system-wide versus firm-specific 

sources, we vastly simplify the problem of estimating covariance and 

correlation.  

Normality of Returns and Systematic Risk 

- Single factor model  

- Total Risk 

 

- Covariance between any two securities 

 

8.2 The Single Index Model 



- Works off assumption that using an observable market index can be used as a proxy 

for the common market factor 

- Below is the regression equation 

 

- The intercept of this equation (denoted by the Greek letter alpha, or a) is the 

security’s expected excess return when the market excess return is zero. The 

slope coefficient, bi, is the security beta. ei is the zero-mean firm-specific 

surprise in the security return in time t, also called the residual.  

The Expected, Return-Beta Relationship 

- The remainder of the risk premium is given by the first term in the 

equation, a. Alpha is a nonmarket premium.  

- 2
nd

 term, we call this the systematic risk premium because it derives 

from the risk premium that characterizes the entire market, which 

proxies for the condition of the full economy or economic system. 

- The remainder of the risk premium is given by the first term in the 

equation, a. Alpha is a nonmarket premium. For example, a may be 

large if you think a security is underpriced and therefore offers an 

attractive expected return   

Risk and Covariance in the Single-Index Model 

 



 

- For example, this dichotomy rules out industry events, events that may 

affect many firms within an industry without substantially affecting the 

broad macro-economy. 

- (3n 1 2) estimates will enable us to prepare the entire input list for this 

single- index-security universe. Thus for a 50-security portfolio we will 

need 152 estimates rather than 1,325; for the entire New York Stock 

Exchange, about 3,000 securities, we will need 9,002 estimates rather 

than approximately 4.5 million!    

- The simplification derived from the index model assumption is, 

however, not without cost. The “cost” of the model lies in the 
restrictions it places on the structure of asset return uncertainty. 

Arguably the world is not just macro and micro, also industry specific. 

The Index Model and 


