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Chapter 1  Introduction 
 

The Capital Asset Pricing Model (CAPM) of Sharp (1964), Lintner (1965) and 

Black (1972) has been widely used in measuring the relationship between the 

expected return on a security and its risk in the recent years. The most important 

thought of CAPM is that beta, β, is a complete measure of the security’s risk. 

Empirical asset-pricing models attract massive attention in finance, their goal being 

to assert or refute whether the CAPM holds true. The traditional technique used to 

estimate the relationship between risk and expected return consists of two stages. 

The first is that betas are estimated from time series regressions, and the second is 

that the relationship between mean returns and betas is tested across firms or 

portfolios (Shalit and Yitzhaki, 2001). Such studies are initiated by Fama and 

MacBeth (1973) (hereafter FM) who use ordinary least squares (OLS) to estimate 

beta and take time series averages of the slope coefficients from monthly 

cross-sectional regressions. The data are of monthly percentage returns for all 

common stocks traded on the New York Stock Exchange (NYSE) during the period 

from 1926 to 1968. They show the conclusion that on average there seems to be a 

positive tradeoff between return and risk, market β, with risk measured from the 

portfolio viewpoint. In addition, in making a portfolio decision, an investor should 

assume that the relationship between a security’s portfolio risk and its expected 

return is liner. 

Fama and French (1992 and 1993) (hereafter FF) follow FM procedure while 

they estimate betas for portfolios formed from bivariate sort on size and book-to- 

market and assign a portfolio’s beta to each stock in the portfolio, which allows to 

use individual stocks in the FM asset-pricing tests. They find that the simple 

relationship between beta and average return disappears during the more recent 

1963 to 1990 period with the stocks on NYSE, AMEX, and NASDAQ (Reinganum, 

1981, and Lakonishok and Shapiro, 1986) and it is also weak in the last half century 

(1941-1990) of returns on NYSE stocks. In short, their tests do not support the 
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central prediction of the CAPM, that average stock returns are positively related to 

market beta. On the other hand, using alternative econometric and experimental 

techniques, Amihud et al. (1992), Jagannathan and Wang (1996), and Levy (1997) 

rejected Fama and French (1992, 1993, 1995, 1996 and 1997) results and reclaimed 

beta as the valid measure of risk in asset pricing. 

Although OLS is the optimal estimate of linear model coefficients and 

provides a convenient distribution theory for inference when the errors are Gaussian, 

it is well known that the OLS objective used by FM (1973) is particularly sensitive 

to outliers or leverage points (see Ruppert and Carroll, 1980). Early evidence 

(Mandelbrot, 1963, and Fama, 1965) suggests that the distribution of stock return 

might be fat-tailed relative to a normal distribution, resulting in outliers. More 

recent evidence (Kon, 1984, and Roll, 1988) considers a mixture of normal 

distribution, possibly reflecting good observations interspersed with unusual 

observations. To solve the problems, we consider the robust estimation to avoid the 

effect of outliers or leverage points, such as least median squares (LMS) and least 

trimmed squares (LTS) estimators. Knez and Ready (1997) show that although FF 

(1992) use the portfolios formed from bivariate sort on size and book-to-market, 

these tests still focus only on the averages across firms in each portfolio and across 

months, potentially masking the importance of influential observations that may be 

driving the results. They extend FF (1992) monthly cross-sectional regressions use 

a robust regression estimator that is not sensitive to outliers or leverage points with 

the same data. The estimator, LTS, trims a fraction of the observations and fits the 

remaining data using OLS. They show that the difference between the results 

obtained by the robust FM procedure and those obtained by using ordinary least 

squares regressions is due to positive skewness in the return distributions that is 

particularly evident for small young firms.  

Chan and Lakonishok (1992) describe an alternative to OLS for estimating 

beta or the parameters of other models that is robust to departures from normality, 

such estimators give less weight to outlying observations. They apply four robust 
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methods: minimum absolute deviations (MAD), the trimmed regression quantile 

estimator (TRQ), trimean and Gastwirth estimators, for the estimation of 

parameters in a linear regression model when the distribution of the residuals 

display thicker tails than a Gaussian distribution. Their results with simulated and 

actual data support the potential efficiency gains from robust methods, relative to 

least squares, and in estimating cross-betas, it also indicates that the robust methods 

should be considered as a serious alternative to OLS.  

Martin and Simin (March 1999 and May 1999) use historical weekly and 

monthly equity returns data and both find that the OLS and robust estimates differ 

significantly for a non-trival fraction of the equities studied and robust estimates of 

beta may be of considerable value as a complement to the standard OLS beta 

estimates. Shalit and Yitzhaki (2001) present the evidence that OLS estimator of 

beta coefficients of major firms and portfolios are highly sensitive to observations 

of extremes in market index returns. They introduce considerations of risk aversion 

into the estimation procedure using alternative estimators derived from Gini 

measures of variability which can overcome the lack of robustness and improve the 

reliability of the results. 

When we want to know that whether betas over time and securities are the 

valid measure of risk in the CAPM, the approach proposed by FM (1973) is taking 

time series averages of betas from monthly cross-sectional regressions and using 

t-test. Here we apply the concept of the longitudinal data analysis to the same 

question. A longitudinal data set is one that follows a given sample of individuals 

over time, and thus provides multiple observations on each individual in the sample 

(Hsiao, 1986), and is characterized by the fact that repeated observations for a 

subject tend to be correlated. We will also give a detailed introduction about it. 

The rest of this article is organized as follows. Chapter 2 describes the capital 

asset pricing model. Chapter 3 discusses the robust estimation LTS and Chapter 4 is 

the longitudinal data analysis. Chapter 5 is an empirical study and Chapter 6 is the 

conclusions. 


