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PART I









Overview of CAPM

The capital asset pricing model (CAPM) of William Sharpe 
(1964) and John Lintner (1965) marks the birth of asset 
pricing theory (resulting in a Nobel Prize for Sharpe in 1990)
Mainly used for: 

estimating the cost of capital for firms
evaluating the performance of managed portfolios
evaluating the volatility of a given stock

A simple framework for relating risk and expected returns of 
assets
Theoretical appeal, but poor empirical performance



Assumptions of the model

(A) Asset markets are in equilibrium.
A.1 Frictionless markets

A.2 Unlimited borrowing or lending at the risk-free interest rate

A.3 Divisible assets

A.4 Complete markets

A.5 Investors are price-takers

A.6 Taxes are zero

(B) Mean-Variance portfolio selection
B.1 One-period investment horizon

B.2 Mean-Variance objective

(C) Homogeneous beliefs: investors agree about means and 
variances



Logic of the model

An investor selects a portfolio at time t-1 that produces a 
stochastic return at t
Investors are risk averse and, when choosing among portfolios, 
they care only about the mean and variance of their one-period 
investment return

Investors choose “mean variance-efficient” portfolios, in the 
sense that the portfolios:
1) minimize the variance of portfolio return, given expected return, 

2) maximize expected return, given variance



Some notations

Ri : return on asset i
Rf : risk-free interest rate 

Rm: market rate of return

CAPM relationship:

The expected return on any asset i is the risk-free interest 
rate, Rf , plus a risk premium, which is the asset’s market 
beta, times the premium per unit of beta risk, E(RM)-Rf



The Security Market Line (SML)

1 βi

Rf

Rm

SML
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The model predicts that the average rates of return and beta 
coefficients for all assets, and all portfolios of assets, will be 
located along the SML



The Beta coefficient

The market Beta of asset i, is the covariance of its return with 
the market return divided by the variance of the market return

Since the market beta of asset i is also the slope in the 
regression of its return on the market return, a common (and 
correct) interpretation of beta is that it measures the 
sensitivity of the asset’s return to variation in the market 
return

The SML estimated via Ordinary Least Squares (OLS)



CAPM: An empirical perspective

Two aspects of empirical evaluation:

1. Test whether theory should be rejected

2. Provide information to aid financial decisions

Methodology of the CAPM tests:

1. Cross section: Examine average returns and beta coefficients

2. Time series: Estimate beta-coefficients, one for each asset



CAPM: Cross-section test

Estimating the Security Market Line SML

SML: 

Define sample averages of excess returns:

These are the observed counterparts of

Let      represent the observed counterpart of

The cross-section empirical CAPM is now:

where       and       are unobserved parameters and       is an 
unobserved random error, or disturbance, term
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CAPM: Cross-section test

CAPM predicts that                 and that       equals the risk 
premium on the market portfolio

The latter can be estimated by 

Empirical validation of CAPM:
Cross section evidence is mixed. Some studies find a positively 
sloped Security Market Line

Others cannot reject that the SML is flat

Most studies find that variables other than beta-coefficients are 
correlated with asset returns in cross sections
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CAPM: Time-series test

Empirical model:

Define: and 

Form the simple regression:

Assumption: 

CAPM implies that αi = 0 for all assets

Test whether αi = 0 and whether the empirical model is 
compatible with the data
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CAPM: Time-series test

Fischer Black (1972) develops a version of the CAPM without 
risk-free borrowing or lending

The Black version of the CAPM:

Empirical counterpart:

where 

The intercept (Jensen’s alpha) measures abnormal performance
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The Beta coefficient

The market Beta answers the question: how much volatility 
can you expect from a given stock? 

If a stock has a beta of 1, for instance, it means that over the past 60 
months its price has gained 10% every time the market index has moved 
up 10%. It has also declined 10% on average when market declines the 
same amount. In other words, the price tends to move in synch with the 
S&P, and it is considered a relatively steady stock 

The more risky a stock is, the more its beta moves upward
A figure of 2.5 means a gain or loss of 25% every time the market gains 
or loses just 10%. Likewise, a beta of 0.7 means the stock moves just 7% 
when the index moves in either direction

A low-beta stock will protect you in a general downturn, a high 
Beta means the potential for outsize rewards in an upturn.



PART II



Issues in empirical implementation

Risk-free rate Rf : average risk-free rate (typically proxied as 
the return on a one-month Treasury bill)

Market portfolio return RM

Traded financial assets

Depends on the geographic location (S&P 500 for US, CAC 40 
for France, …)

Time measurement of returns: daily, weekly, monthly, annually

Depends on the frequency of observations and the behavior of 
investors



Actual relationship flatter than the 
predicted one - historical



Actual relationship flatter than the 
predicted one – Book/Market ratio



Application: SOLIDERE

Questions to be answered:
How much volatility can we expect from SOLIDERE stock?
Is the SOLIDERE stock ‘beating the market’ (yielding 
abnormal returns)?

Between January 2005 and January 2006: 130% increase in 
SOLIDERE A stock value
S&P 500 index only increase 5% over the same period
The SC ARAB index increased by 95% over the same period
Oil price boom → high regional liquidity → increased 
financial investments in the region 
Post 9/11 restrictions on Arab capital mobility favored the 
region



Example: SOLIDERE

Questions to be answered:
How much volatility can we expect from SOLIDERE stock?
Is the SOLIDERE stock ‘beating the market’ (yielding 
abnormal returns)?

Between January 2005 and January 2006: 130% increase in 
SOLIDERE A stock value
S&P 500 index only increase 5% over the same period
The SC ARAB index increased by 95% over the same period
Oil price boom → high regional liquidity → increased 
financial investments in the region 
Post 9/11 restrictions on Arab capital mobility favored the 
region

Historical returns on Real Estate Stocks and Bonds



SOLIDERE A daily close, 2005
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SC LEVANT daily close, 2005

SC LEVANT
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S&P 500 daily close, 2005
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Empirical model

Empirical model:

Define: and 
Form the simple regression:

Ri : continuously compounded rate of return on SOLIDERE A 
100 x log(pt/pt(-1))

Rf : daily-adjusted 1-month US TB rate 
rf = - 100*(1-(1+rtb/100)^(1/260))

RM : market compounded rate of return (many options: 
S&P 500, SC Levant index, SC Arab index)

Time frame: daily, weekly or monthly
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EViews application

Open file and import data

Compute basic summary indicators for each variables

Estimate CAPM model

Do regression diagnostics

Test parameter restrictions

Answer the primary questions























Graphs
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Graphs

CAPM fit for monthly returns, SOLIDERE vs 
SP500
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EXERCISE



EXCEL: FORECAST formula
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