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Chapter 2  The Capital Asset Pricing Model 

 

CAPM is the model about the relationship between risk and the required rates 

of return on assets, and embodied in the CAPM are two fundamental relationships: 

capital market line and security market line. The risk that CAPM discussed consists 

of two components: systematic risk and unsystematic risk. The most important 

thought of CAPM is that beta, the systematic risk, is a complete measure of the 

security’s risk. Therefore, we need to distinguish the difference of systematic and 

unsystematic risks first and then introduce the CAPM using the capital market line 

and the security market line. 

 

2.1 Systematic and Unsystematic Risks 

 

No investment will be undertaken unless the expected rate of return is high 

enough to compensate the investor for the perceived risk of the investment. The risk 

of investing capital assets is primarily in that whether the real rate of return is lower 

than the expected rate of return of the capital asset on its maturity.  

A stock’s risk consists of two components, systematic risk and unsystematic 

risk. Systematic risk is the risk that cannot be eliminated by diversification, which 

is often referred to as market risk or nondiversifiable risk, the uncertainties about 

returns that affect all securities. It is created by sensitivity of a security’s return to 

broad economic forces such as inflation, economic growth, changes in interest rates, 

and world political conditions. Unsystematic risk is the risk that can be eliminated 

by diversifying the return uncertainties that are unique to individual securities, 

which is often referred to as diversifiable risk or firm-unique risk, the uncertainties 

about returns on one firm that can be offset by holding securities of other firms in 

the portfolio. For example, a labor strike at one firm might reduce its profits but 

lead to higher profits at other firms. The diversification is the key to effective risk 

management, through it, risk exposure can be minimized without affecting expected 
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portfolio returns. The idea of these two risks can be shown in Figure 1. 

 

 

Figure 1   Systematic and unsystematic risks 

 

2.2 The Capital Asset Pricing Model 

 

Sharp (1964), Lintner (1965) and Black (1972) presented the Capital Asset 

Pricing Model (CAPM) which specifies the relationship between risk and the 

required rates of return on assets when they are held in well-diversified portfolios. 

Embodied in the CAPM are two fundamental relationships. The first relationship, 

known as the capital market line (CML), specifies the return an investor will expect 

to receive on one with the lowest possible risk for a given expected return. The 

second relationship, known as security market line (SML), is broader and able to 

treat individual securities as well as portfolios. It expresses the return that should be 

expected in terms of a risk-free rate and the relative risk of the security or portfolio. 

We will give a detailed description about these in 2.2.1 and 2.2.2.  

First we have some assumptions about the security market in the following list 

(Brigham, Gapenski and Ehrhardt, 1999), 

1. All investors focus on a single holding period, and they seek to minimize the 

expected utility of their terminal wealth by choosing among alternative 

portfolios on the basis of each portfolio’s expected return and standard 

deviation. 

2. All investors can borrow or lend an unlimited amount at a given risk-free 
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rate of interest and there are no restrictions on short sales of any asset. 

3. Investors have homogeneous expectations. All investors have identical 

estimates of the expected returns, variances, and covariances among all 

assets, that is, all participants have equal and costless access to information. 

4. All assets are infinitely divisible. 

5. There are no transaction costs. 

6. There are no taxes. 

7. All investors are price takers, that is, their own buying and selling activity 

will not affect stock prices. 

8. The quantities of all assets are given and fixed. 

 

2.2.1 Capital Market Line 

 

Capital market line (CML) states the equilibrium relationship that exists 

between the returns that should be expected on efficient portfolios of securities and 

the risk of such portfolio. The efficient portfolios are those portfolios that provide 

the highest expected return for any degree of risk, or the lowest degree of risk for 

any expected return. The CML have the form of 
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where E(Rp) is the expected return on the portfolio p and σp is the standard 

deviation of Rp, which measures the risk of p; E(Rm) is the expected return on the 

market portfolio m (a portfolio consisting of all stocks) and σm is the standard 

deviation of Rm; Rf is the risk-free rate. Model (1) means that the expected return on 

an efficient portfolio consists of a risk-free rate (earned for delaying consumption) 

plus a risk premium (earned for bearing risk inherent in the portfolio). The size of 

risk premium is determined by the standard deviation of the portfolio σp and the 



 7

prevailing market risk premium per unit of market risk. The market risk premium is 

the term E(Rm)- Rf in model (1), which is a measure of the risk premium expected to 

be earned above the risk-free rate for bearing the market portfolio’s risk, that is, the 

additional compensation investors require for assuming the higher risk of the stock. 

The CML can be plotted as Figure 2. 

 

 

Figure 2  The capital market line 

 

2.2.2 Security Market Line 

 

The CML specifies the equilibrium relationship between expected return and 

risk for efficient portfolios. It cannot be used to evaluate the equilibrium expected 

on a single security because the standard deviation of a security’s return is not a 

proper measure of a security’s true risk, since the risk of a security depends on the 

portfolio to which it is added and must reflect the covariability of the security’s 

returns with other assets in the portfolio. Security market line (SML) is broader and 

able to treat individual securities as well as portfolios. It expresses the return that 

should be expected in terms of the security (or portfolio).  

Recall from model (1) that the CML expresses the expected return on an 

efficient portfolio in terms of the standard deviation of the portfolio, the SML 

expresses the expected return on any security or portfolio in terms of the systematic 
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risk of the asset, beta, which is introduced in section 2.1. The SML can be 

expressed as  
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As with the CML, there is a risk-free and a risk component, risk premium of asset i, 

βi( E(Rm)- Rf ). But the SML expresses the risk of a security in relative terms 

through beta whereas the CML treats total portfolio risk. In addition, the SML treats 

any security, while the CML treats efficient portfolio only. The SML is depicted 

graphically in Figure 3. 

 

 

Figure 3  The security market line 

 

Model (2) is also called the capital asset pricing model (CAPM), which shows 

that the risk of an individual security is well represented by its beta coefficient and 

it assumes that the relationship between the expected return on a security and its 

risk in an efficient portfolio m is linear. In statistical terms, the beta tells us the 

tendency of an individual stock to covary with the market. A stock with beta 1 tends 

to move up and down in the same percentage as the market, which is called the 

neural stock. Stocks with beta less than 1 tend to move in the percentage less than 

the market, which are called the defensive stocks. Similarly, a stock with beta 
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higher than 1 will tend to move in the percentage more than the market, which is 

called the aggressive stock. In other words, beta measures the responsiveness of the 

return on an individual security to the return on the market portfolio. The expected 

return on a security is positively related to the security’s risk, since investors will 

only take on extra risk if they receive extra compensation. The CAPM implies that 

beta is the appropriate measure of risk. The detailed concepts about CAPM can be 

seen in Radcliffe (1997). 

 


