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Abstract

This empirical study attempts to test the unconditional capital asset pricing model. Two-pass regression models
are employed using 86 randomly chosen companies of LSE during 1997 to 2015. A two stage approaches have
been applied to investigate whether excess returns can be explained by the market risk. Based on empirical
results of the first pass regression, among the 86 companies 81 companies are consistent with the prediction of
CAPM except five companies. However, the estimated R-square of the sample companies are very low and
indicate that market excess return has low explanatory power. In the second pass regression, empirical result
shows that beta coefficient is negative and statistically significant which implies that rate of return has no linear
positive relationship with beta. Further, coefficient of residual variance is also observed negative and statistically
significant which violates the CAPM assumption as unsystematic risks are assumed to have no impact on rate of
return. In conclusion, CAPM predictions are not consistent with the findings of this study; hence CAPM is
violated and does not hold.
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1. Introduction

Since its origin, the Capital Asset Pricing Model (CAPM) has been criticized both theoretically and empirically
more than it has been appreciated. Nevertheless, it is still one of the widely-used security pricing models. The
groundwork for the development of various models of asset pricing were laid by Markowitz (1952) and Tobin
(1958). Initial theories advocate that standard deviation is used as proxy for return volatility of individual
security and higher standard deviation implies greater risk. Markowitz (1952) was the first to develop a theory
that is not concerned with investment in a single asset rather it is a theory that describes how investors should
construct a diversified portfolio of different assets. According to the ‘Portfolio Selection Theory’ of Markowitz,
unsystematic risks can be diversified by constructing a diversified portfolio except systematic risk and the
process consists of two stages. The first stage starts with plotting rates of return on different efficient portfolio
against their risks on two-dimensional graph and the summarized curve is known as efficient frontier. The
second stage is concerned with the selection of “mean-variance-efficient” portfolio from the efficient set. Tobin
(1958) suggests an approach to determine the appropriate portfolio among the efficient set. Furthermore, he
contributes to the Markowitz’s portfolio theory by extending the concept of a risk-free asset and he also finds
that utility-maximizing portfolio is a mix of risk-free asset and a portfolio contains risky assets. However,
Markowitz’s and Tobin’s work of mean-variance behaviour is more theoretical and does not explain how return
expectation of individual security should form by investors. Therefore, Markowitz model could not be
considered as a theory of equilibrium prices in the capital market before Sharpe (1964) made it empirically
testable.

CAPM was originally developed separately by Sharpe (1964), Lintner (1965) and Mossin (1966) based on the
Markowitz’s research (1952) on ‘portfolio selection’ theory. The CAPM is originally a model that attempts to
explain equilibrium price of individual security under the condition of risk. According to the CAPM, for any
individual asset or portfolio of assets, there is a linear relationship between expected excess return of that asset
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and the “systematic risk” of that asset. “Systematic risk” is known as non-diversifiable risks that is associated
with overall movement in the general markets or in the economy and is often referred to as ‘market risk’. The
CAPM is also referred to as single factor model as it is based on the supposition that required rate of return on
individual asset can be predicted using one factor, i.e. ‘market risk’. Since unsystematic or firm specific risk is
diversified away, hence investors should only get compensation or risk premium for systematic risk as argued by
Sharpe (1964). Development of CAPM is based on some key assumptions as specified by Sharpe (1964) and
Linter (1965). However, these assumptions are derived from and are modified extension of Markowitz portfolio
selection model.

The motivation behind this empirical research is to inspect whether security return can be described by CAPM
using real market data. Earlier empirical studies of the CAPM such as those by Lintner (1965), Black et al.
(1972), Miller and Scholes (1972), Fama and MacBeth (1974) and Levy (1978) have applied to test the linear
positive relationship between rate of return and systematic risk (beta) for cross sectional security. However, these
early studies found some empirical evidence to support that there is a positive significant relationship, albeit
these results are mixed and CAPM performed poorly in these tests. Based on the two-pass regression approach,
first-pass regression (time series) attempts to examine the validity of CAPM based on the assumption of zero
intercept for every asset. The second-pass regression (cross-sectional) investigates whether the rate of return has
linear positive relationship with systematic risk (stock beta). Further, it is also examined whether beta is the only
variable that affect the expected excess return and not by any other unsystematic factors.

2. Review of Related Literature

The first cycle of these empirical studies reveals some empirical support for the CAPM. Earlier empirical studies
of Lintner (1965) and Douglas (1969) are initially based on returns of individual security and their results were
discouraging. Lintner (1965) was the first to conduct the comprehensive empirical test of CAPM based on two
pass-regression model using 301 stocks with the annual rate of return covering the period 1954-1963. The
encouraging result is that the sample beta and the average return have a positive and significant relation. But the
discouraging fact is that the coefficients are significantly different from what was predicted by the CAPM.
Hence, there is a deviation between the CAPM (or the theoretical line) and the empirical result (or empirical
line).

Miller and Scholes (1972) replicate the Lintner’s study covering the same period and extend their study by
employing a larger sample. The results of their study are very similar to the results obtained by Lintner except
the residual variance itself explains 28% of the variation in mean return (where beta and residual variance jointly
explain 33%). However, they encounter some statistical problems while using the individual securities and
highlighted some possible reasons for the observed biases in the results of second pass-regression. Miller and
Scholes (1972) analyse the influence of various statistical measurement errors while obtaining estimated beta
from first pass-regressions. Conducting some statistical analysis, they conclude that using these estimated betas
instead of true beta coefficient generate biases in the estimation of second pass-regression. Furthermore, it also
led to a too flat (SML) with a positive rather zero intercept.

Consequently, the following studies are designed to solve the measurement error and biases in beta estimation by
using portfolio return. Black et al. (1972) come up with a smart approach while testing the validity of CAPM
with monthly data corresponding to the period 1926-1966. To reduce the errors in beta estimation, they set all
stocks into ten portfolios with very different betas for empirical tests. Black et al. (1972) test both CAPM and
zero beta models as they want to study whether the results are consistent across various sub periods since they
cover a very long period. Black (1972) develops an equilibrium model based on relaxing the riskless borrowing
and lending assumption. However, the investigation of Black et al. (1972) shows strong relation between average
return and beta in cross-sectional regression and unlike previous studies they find a high R-square value of 98%
indicating the high explanatory power in explaining the variation of the mean-returns. Even though beta has high
explanatory power, Black et al. (1972) reject the CAPM as the intercept and the slope of the regression have the
systematic deviation from what is predicted by CAPM. One plausible explanation for the deviation in strict
CAPM is the absence of risk-free borrowing and lending as argued by Black (1972). Hence, they suggest
employing Black’s (1972) zero beta model for better empirical results. Furthermore, Black et al. (1972) do not
examine other implication of CAPM, such as whether the expected return and beta has linear relation or
expected returns are independent of unsystematic risk.

To address the shortcoming of Black et al. (1972) test, Fama and MacBeth (1973) employ a slightly different
methodology and construct twenty portfolios using return data of New York Stock Exchange (NYSE) covering
the period 1926-1968. To substantiate that unsystematic risks, have no significant impact in portfolio’s excess
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return, they expand the equation by including the squared value of beta and estimated standard deviation of the
residual term. Unlike previous studies, this study supports the CAPM and provides evidence of (1) a greater
intercept value than risk-free rate, (2) non-systematic risks have no significant impact on portfolio’s excess
return, (3) linear positive relation between return and beta holds. However, their finding suggests that calculated
(SML) is still too flat to examine the theoretical SML. Early empirical studies certainly provide some evidence
regarding the beta as a measure of risk but still not an ideal proxy. Nonetheless, in some subsequent studies
including Levy (1978) provide some proof that the residual variance acts as an important variable in describing
the variation of mean returns across assets.

The second cycle of the research is based on an increasing number of studies indicated that market beta alone
may not be enough to interpret the cross-sectional variation in security returns rather other fundamental variables
should be tested. Empirically it has been found that firm with a small capitalisation (small cap) tend to gain
positive abnormal average returns than large firms. Banz (1981) inspects the CAPM model by investigating
whether the residual variation in the return can be described by size effect since beta of CAPM alone fails to
explain it. Banz employs a procedure like Black et al. (1972) using monthly returns covering the period
1926-1975 of all stock listed on the NYSE. Further, he divides the whole period studies into sub-periods and
measures the cross-sectional relationship between corresponding returns, their betas and relative size factor. He
finds a negative relationship between size and return as the small firm earned subsequently higher abnormal
return than the larger firms during the period 1936-1975 which is not explained by the CAPM. Based on his
result Banz disputes the validity of the CAPM by showing that size does interpret cross-sectional variation in
security return better than beta as pointed out by Jagannathan and McGrattan (1995). Simultaneously, another
article was published by Reinganum (1981) which also inspects the small firm effect. He examines empirically
the various anomalies that dispute the CAPM. Specifically, he finds that the CAPM is inconsistent when
portfolios returns are classified either by price/earnings (P/E) ratio or by size. He also concludes that either the
CAPM is misclassified or the market is not efficient.

Basu (1977) who puts an argument in the P/E anomaly also finds that after accounting for beta, lower P/E ratio
incorporates with the higher abnormal return as well as lower market size of the firm also incorporates with
greater abnormal return. Thus, show some consistency with Banz (1981) and Reinganum (1981) findings’. Later
Basu (1983) shows that cross-section average returns on the U.S. stocks can also be explained by earnings-price
ratios (E/P) where they also include size and market beta. Moreover, Stattman (1980) detects that returns and
ratio of book-to-market (BE/ME) value have significant association on the U.S. stocks and in response to their
findings Rosenberg et al. (1985) also find the same result. Later, Chan et al. (1991) find the same results on the
Japanese market. However, Bhandari (1988) states that average return and leverage also have positive
association and point it as conflict to the CAPM model.

Since the CAPM is derives under a set of restrictive assumptions, Merton (1973) suggests an equilibrium model
by relaxing the assumption of static single period holding. Under the single period holding assumption, the
CAPM presume that investors will select a portfolio at the beginning, anticipate for time to pass and uncertainty
to adjust, and at the end of period liquidate the portfolio. Merton’s (1973) intertemporal capital asset pricing
model (ICAPM) is a model that attempts to capture this multi-period effect of financial market equilibrium and
surmise that asset returns are log normally distributed. As the single period model fails to describe that the return
distribution (mean-variance efficient frontier) changes over time due to change in the state of economy and
investors adjust their portfolio accordingly. It also assumes that investors seek to maximize their expected utility
at each time for lifetime consumption. Basically, the ICAPM examines how investors could determine a portfolio
that is dynamically optimal over the investor’s entire investment horizon, rather not just for one period. Thus,
ICAPM is a continuous consumption investment model that allows non-stable future efficient set at any given
time. Merton (1973) posits that the risk factors that explain the cross-section variation of security returns have to
be associated with the market return, innovations in the state of variables that predicts the stochastic variation in
investment opportunities. To develop a simplest form of model, Merton assumes that if risk-free interest rate is
non-stochastic (constant) then the investment opportunity set is also consistent. Unfortunately, this assumption is
not consistent with the facts because at least one state variable is directly observable from the opportunity set,
such as interest rate as it changes over time. Thus, ICAPM does not consider the risk factors from any set of
factors that are correlated with return, rather the innovative state variable that forecast future returns.

Surprisingly, despite the evidence of stock return predictability and time variation in investment opportunities,
comparatively a little effort was made to test the ICAPM framework. One of the reasons behind is the tendency
to merge the Ross’s (1976) arbitrage pricing model and ICAPM jointly and put them under the same heading of
‘Factor Pricing Model’ as noted by Brennan, Wang and Xia (2004). Thus, the distinguishing characteristic of
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ICAPM is ignored. Further, ICAPM does not explicitly tell the identity of state variables and lead to the “fishing
licence’ criticism as labelled by Fama (1991). Since the selected level of consumption endogenously indicated
the various hedging-demand impacts of ICAPM, Breeden (1979) argues that Merton’s (1973) ICAPM is
identical to a single beta consumption model. Similar to the ICAPM and Breeden’s (1979) consumption based
CAPM, arbitrage pricing theory (APT) model developed by Ross (1976), is also considered as an alternative
model. The basic idea behind the APT is to include more than one measure of systematic risk. Based on the
different set of assumptions, APT does not assume investors as risk averse or mean variance optimizer. Rather,
he argues that absence of arbitrage opportunities in security market produce the linear association between risk
and return. Thus, it is based on ‘the law of one price’ and this is the core difference between APT and CAPM in
the explanation of equilibrium asset prices. In addition to that under the no-arbitrage condition of APT, Cochrane
(2001) states that even comparatively small number of investors are enough to recognize an arbitrage
opportunity and employ pressure on the price to restore equilibrium.

Under the assumptions of APT, short sales are permitted and gains are transferred to the investors. Further, Ross
(1976) employs the argument of zero investment to derive APT and conclude that the future returns on the
portfolio are non-negative. However, Unlike CAPM that employs unobservable market portfolio as the only
source of all systematic risk of securities, APT postulates that systematic risk for all securities could be obtained
from any number of macroeconomic factors. Thus, any index that the CAPM exerts as a substitute for market
portfolio can be employed to APT model as one of the appropriate factors even if the index is not a
mean-variance efficient portfolio. In this way, the APT model overcomes the major problem of finding suitable
proxy for market portfolio as affected by CAPM. Moreover, since each security has different response to
different macroeconomic factors and APT model incorporates these different responses by defining distinct beta
coefficient with regards to every common factor for each security. Later studies of Chen et al. (1986) and Roll
and Ross (1984) identified four economic variables: inflation, default risk premium, industrial production and
term premium that influence the future cash flow. Groenewold and Fraser (1997) conduct a comparative
empirical study to test the validity of the APT and CAPM for Australian data and conclude that in terms of
explanatory power, APT outperforms the CAPM. Thus, APT is based on fewer but more realistic assumptions
which can be applied in both the single and multi-period settings. But empirically APT is difficult to assess since
it does not state the specification or the number of factors to be included in the model.

Subsequent tests of CAPM follow two distinct lines of thinking as indicated by Sharifzadeh (2010). The first line
of thinking is pioneered by Fama and French (1992) who publishe the highly-cited paper that is probably most
critical about the validity of the CAPM. They attempt to determine other factors in addition to the CAPM beta to
test whether they can explain the variation of return in cross section of stocks. They develop a three-factor model
based on the identical procedure that applied by Fama and MacBeth (1973). They test the model by regressing
the rate of return on various combinations of explanatory variables using monthly data listed in NYSE, AMEX
and NASDAQ for the sample period 1963-1990. The explanatory variables are beta (), non-market risk factors
including size (as measured by the market capitalization), earning to price ratio (E/P), ratio of equity book value
to its market value (BE/ME) and two leverage variables. Their findings provide a strong evidence against the
suppositions of CAPM as beta alone has no power to explain the cross-sectional difference in average returns
and the connection between average return and beta is flat. They find that (BE/ME) and size have strong
influence of the cross-sectional differences on average stock returns for the period 1963-1990. Further, the study
suggests that among the two influential variables, (BE/ME) appears to be more influential than size. Surprisingly,
these results contrast with the early study by Fama and MacBeth (1973) which shows a positive connection
between return and beta where the study of Fama and French (1992) detects no association at all. The plausible
explanation suggested by the authors for the dissimilarity in the results is that these two studies correspond to
two different time periods. Finally, they conclude that (BE/ME) and size are crucial variables and should replace
beta altogether. Later in their following article published in 1995, they claim that three factor model has more
capacity to capture the main explanation for return variability across assets.

While Fama and French (1992) have presented impressive evidence against the validity of CAPM, Jagannathan
and Wang (1993) state that the results of previous studies of the CAPM’s death are somehow mixed and
exaggerated. However, annual and monthly data do not produce the same estimated result for beta as argued by
Levhari and Levy (1977). In response to the findings of Fama and French (1992), Kothari et al. (1995)
recommend that the use of annual returns may provide better support in favour of CAPM beta. Further, they find
high standard error for beta coefficient estimates and suggest that the beta is too noisy to disprove the CAPM
which is also supported by Amihud, Christensen and Mendelson (1992) and Black (1993). Based on the analysis
of Fama and French (1992), Black (1993) suggests that the size impact as documented by Banz (1981) might be
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the result of sample period effect and empirical studies include size for some period and not in others. Later,
Horowitz et al. (2000) argue that size impact may have vanished since 1982 and suggest possible explanation as
the size impact is not strong across different sample periods. In the follow-up paper, Fama and French (1996)
interpret their three-factor model as evidence for a ‘distress premium’ since it captures the performance of stock
portfolios classified on size and the ratio of book-to-market value (BE/ME). Although Fama and French do not
explain why ‘distress risk’ is priced. As the firms that have small stocks with high (BE/ME) indicates poor
performance and they are vulnerable to financial distress. Various studies argue that ‘distress premium’ found in
the Fama-French model is because of (i) survivor bias, (ii) data snooping. Brown et al. (1992) argue that
elimination of stocks from the data set during the year of study naturally leads to the survivorship bias. Kothari
et al. (1995) suggest that average returns on high (BE/ME) vale of portfolios are exaggerated, as ‘COMPUSTAT’
is more likely to add distressed firms that survive and omit the distressed firms that are less likely to survive.
Using the similar set of firms for all years from ‘COMPUSTAT’, Breen and Korajczyk (1993) however find
much weaker effect of (BE/ME) value in these data than Fama and French’s findings. Moreover, the model also
has difficulties in describing continuation of short-term returns or the momentum effect as documented by
Jegadeesh and Titman (1993).

Jagannathan and Wang (1996) think that empirical findings against the CAPM may be because of the
inappropriate assumptions that are framed to facilitate empirical analysis. In the second line of thinking, they
also show that empirical evidence for the CAPM is very strong when two auxiliary assumptions are relaxed.
Most empirical studies of the CAPM commonly assume that stock market index, like the FTSE All-share index,
is a better substitute for the return on the market portfolio. In breakthrough article, known as ‘Roll critique’, Roll
(1977) first pointed out the methodological problem that raised serious doubt on the validity of empirical tests of
the CAPM. This critique is based on the fact that the accurate composition of the market portfolio is unknown
and empirical studies only use a substitute for market portfolio which covers only a subset of assets.

Roll (1977) shows that if first pass regression is mean variance efficient while using market portfolio as proxy to
estimate beta, then a perfect fit between rate of return and beta can be found in second pass regression. However,
this perfect fit relationship is ‘tautological’ as it neither proves nor disproves the validity of CAPM. Hence,
empirical studies with perfect fit is the result of using portfolio that is efficient where empirical studies with less
perfect fit indicate that portfolio is not efficient. To examine whether market portfolio is effective or not, it
requires to contain all assets. Since true composition of market portfolio is unknown, Roll (1977) posits that
CAPM theory is untestable. Thus, a small deviation in true market portfolio can be enough to generate a poor fit
between returns and betas and vice versa.

Nonetheless, one possible response to benchmark error from Jagannathan and Wang (1993) is to try to identify
the omitted asset classes by adding human capital. While including human capital (the growth of labour income
is used as substitute) in their measure of wealth, finding shows that it increases the CAPM’s capability in
explaining cross sectional differences up to 28% under the same study of Fama and French (1992). By relaxing
the assumption of single period holding and allow beta to vary over time, Jagannathan and Wang (1993) also
find that size has little explanatory power where the CAPM describes 57% cross sectional differences. In
response to the disputation of Fama and French (1992), Jagannathan and Wang (1993) conclude that the CAPM
perform better when better proxy is used for market portfolio.

Various UK studies are conducted to examine the CAPM and the outcomes are mixed and unstable. Strong and
Xu (1997) observe a positive association between security return and beta, though when non-market variables
are added in the cross-section regression the link becomes insignificant. Furthermore, the UK studies conducted
by several researchers including Strong and Xu (1997), Chan and Chui (1996) conclude that a weak association
between average returns and betas is found. Therefore, empirical findings are more mixed and inconclusive.

The last half-century, the CAPM is used extensively as a standard of asset pricing models and used as an important
tool for assessment of cost of capital, portfolio diversification and portfolio performance as argued by Galagedera
(2007) and Shih et al. (2014). However, some firm-specific factors alongside the market beta have been
documented to have significant impact on the cross-section variation in security return. Previous studies show that
firm’s average return is related to its size, earing to price ratio (E/P), ratio of book-to-market equity(BE/ME),
leverage, cash flow to price ratio (C/P), momentum Effect and past sales growth, as documented by Banz (1981),
Reinganum (1981), Basu (1983), Rosenberg et al. (1985), Bhandari (1988), Jegadeesh and Titman (1993) and
Lakonishok, Shleifer and Vishny (1994). However, Carhart (1997) recommends a four-factor model in response
to the shortcoming of Fama-French model in explaining all the anomalies by adding additional factors, i.e.
momentum. Later Fama and French (2015) add additional variables of profitability and investment to introduce
‘Five Factor Model’.

224



ijef.ccsenet.org International Journal of Economics and Finance \ol. 9, No. 3; 2017

In conclusion, empirical findings are more mixed and inconclusive. However, Dybvig and Ross (2003) argues
that even though there are various modern security pricing models, Capital asset pricing model is still considered
as most valuable tool that provides basic idea about the risk-return trade-off.

3. Data and Methodology
3.1 Data Selection

To investigate the validity of the CAPM during 1997-2015, monthly ending stock returns of 86 randomly
selected LSE (London Stock Exchange) listed companies are chosen. Here, monthly stock returns are employed
to obtain better estimates of the value of the beta coefficient. The logic behind this is that returns computed using
a longer time horizon (e.g., quarterly or yearly) might result in beta changes and lead to a measurement biases in
beta estimation. On the contrary, data with an intensive frequency (e.qg., daily) returns might generate noisy data
leading to inefficient estimation. Further, the risk-free asset is represented by the UK 1-month T-bill rate. Here,
Monthly ending value of FTSE All-share index is employed as passable approximation for the study. The data
used in this study is secondary in nature and has been collected from the Strathclyde Business School data server,
University of Strathclyde, Glasgow, United Kingdom.

3.2 Is FTSE All-Share Index a Passable Approximation?

In practice, real market portfolio contains all stocks, real estate, bonds, collectibles, privately held businesses and
human capital, thus all tangible and intangible assets. While arguing that the CAPM is testable, Roll (1977) and
Jagannathan and Wang (1993) challenge the validity of market index as a proxy for market portfolio. The logic
behind their assertion is based on the fact that tests are suffered from the non-observability of the true market
portfolio. However, Kandel and Stambaugh (1995) show that OLS estimates of the CAPM have no connection
with the mean-variance location of the index when market portfolio is inefficient. Interestingly Campbell et al.
(1997) suggests that Roll’s concern regarding mean-variance efficiency is not an empirical problem. Nonetheless,
FTSE All-share index is one of the most important UK-based index. Under this index, all permitted companies
have to pass screening process for their size and liquidity. FTSE All-share index is the mix of the FTSE 100,
FTSE 250 and FTSE Small Cap Indices representing 98-99% of UK market capitalization (source: FTSE Russell
indexes). On the basis of the previous empirical studies as well as since FTSE All-share index represent a
significant portion of the UK market, it is reasonable to use it as proxy variables. However, previous empirical
results have been mixed in supporting this assumption.

3.3 Methodology

To test the validity of unconditional CAPM, Lintner (1965) initially suggests two steps procedure for testing the
CAPM. In the first step, time series regression is applied to estimate beta coefficient of each stock and test
whether CAPM holds. To estimate the beta coefficient, monthly return of each stock is regressed against the
market portfolio (FTSE All-share Index). Early studies of Lintner (1965) and Black et al. (1972) employed time
series technique of the CAPM using time series regressions for excess return of individual stock in relation to
excess market return. The reason behind using this methodology is that this approach is one of the initial
empirical tests of CAPM and has been the basis for future improvements on the CAPM over the last decades.

At first, the returns on individual stock and market index are calculated using following equations:

Py L
R;=LN (p ) Where, R; =Returnon security i.
t-1
P, = Current price of security i.
P,_, = Previous price of security i.
P .
Rp= LN(P ©) Where, R,, = Returnon index.
t-1

P, = Current index level.
P,_; =Previous index level.

The next step is to run the time series regression to measure a beta (;) for individual stocks using the monthly
returns during the period. This is known as the first pass regression. The beta is estimated by regressing excess
stock returns (stock returns minus risk free rates) as the dependent variable against excess market returns (market
returns minus risk free rates) as the independent variable. First pass regression model is estimated as follows:

Ryt~ Rpp = ot Bi (Rme — th) + & 1)
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Where, Ry, is the return on stock i, Ry, is the risk-free rate, o, is the regressions intercept, R,,. is the market
portfolio return, g; is the risk associated with stock i and ¢;; is the random disturbance, where, i= 1,2, 3...... 86
(stocks) and t=1,2,3.... 228 (months). The equation (1) can also be written as follows:

Tie = QoF Bitme + & )
Where, Tit: Rit_ th and Yme = Rmtf th

The intercept «, (alpha) explains whether investor can gain abnormal return or he can beat the market. In the
equation «, is the difference between time series average of estimated excess return of stock and the expected
return predicted by the CAPM. If the expected returns of the stock and a correct market portfolio proxy (FTSE
All-share index) is selected as per CAPM describes, the regression intercepts of all stocks are zero. Thus, there is
no abnormal return and investors should only be rewarded for market risk (;). To test whether the CAPM holds or
not, at first null hypothesis of intercept parameter a, issetas zero. Now, H} is assigned as null hypothesis and H}
as alternative hypothesis. That is,

H} :ag=0versus H}: ay=0

If the test fails to reject the null hypothesis, i.e., ay=0, it confirms that the CAPM holds. However, if it is not zero,
the CAPM does not hold. The coefficient of estimated (8;) is used as proxy for systematic risk and the residual
variance (the variance of ¢ (g;;)) is used as proxy for unsystematic risk.

Upon the computation of beta, second-pass regression (cross-sectional) is run to estimate the security market line
for the testing period. At this stage, the dependent variable is the average excess stock returns, the independent
variables are beta (measure of systematic risk) and residual variance (measure of unsystematic risk) for all 86
securities. The mean excess return is computed as the summation of excess return of the all stocks divided by the
number of stocks during the period. The beta and the residual variance for each of the 86 shares were obtained in
the first pass regression. To tests whether unsystematic risk has any impact on the expected excess return, o(s;.)
has been included in the cross-sectional regression model:

Te = Ot 4y B, + a0 (&) 3)
Where, 7; = f—; iS the mean excess returns of security ‘i’, the coefficient ayis the intercept, the coefficient
a, and a, represents the effect of estimated beta (5,) and the variances of residual o(e;) on the 7. Both o
and o, coefficients inspect whether systematic risk (beta) and unsystematic risk (o(g;;)) have any influence on
the average excess return of the ith stock. To examine the validity of the CAPM prediction, the second null
hypothesis of coefficient a, is set greater than zero and the third null hypothesis of coefficient «, is set equal
to zero where «, is equal to zero as per the assumption of the CAPM. Thus, set as,

H2: o,>0  versus HZ: ;<0
and H3: a,=0  versus H2: a,#0

If the coefficient o, is greater than zero and a, is equal to zero, it means that risk premium received due to the
exposures to systematic risk and not for bearing unsystematic risk and the CAPM holds. This implies, security
returns and betas are positively linearly related. The empirical testing of the CAPM has been carried out using
the software package MS Excel program and EViews. To evaluate the data and regression result, t-test is
conducted. To find out if the independent variables have any effect upon the dependent variable a significance
level of 5% is selected. This means, t-statistic is considered significant if the p-value is less than 0.05.

4. Empirical Results of Two Stage Approach:
4.1 Analysis and Findings of First Pass Regression

Given the hypothesis condition that the intercept («,) be not significantly different from zero, if the t-statistics is
not between +1.96 and -1.96, the null hypothesis is not accepted at 5% significance level. A perusal of the Table
1. (Appendix A) shows that only 5 stocks out of the 86 stocks illustrate intercept term with t-values higher than
+1.96 indicating statistical significance. However, five companies including CAPITA (2.040772>1.96), DCC
(2.361080>1.96), IMPERIAL BRANDS (2.888966>1.96), RECKITT BENCKISER GROUP (2.095527>1.96)
and GREGGS (2.102124515>1.96) have greater test statistics than critical value, thus reject the null hypothesis
and conclude that these companies are inconsistent with the prediction of the standard CAPM. For the remaining
81 stocks the intercept term is not significant. This implies that excess stock returns are explained by the market
risk premium as predicted by the CAPM. Further, when p-values of these five companies are observed at 5%
significance level, confirm that null hypothesis is rejected as they are lower than 0.05 and intercept is not equal
to zero. Moreover, the R-square values of each of the stock are also very low. R-square measures the variation in
average excess return (as dependent variable) and exhibits that market excess return (independent variable) has
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less explanatory power.
4.2 Analysis and Findings of Second Pass Regression

In the second stage, the cross-section regression is conducted using betas obtained from the first pass regressions
of 86 stocks to examine whether actual assets returns are cross-sectional linearly related with the actual betas.
Further, unsystematic risk o (e;) is included to examine whether beta is the only variable that explains returns of
security.

Table 1. Summary result of cross sectional regression on estimated regression statistics and (ANOVA)

Coefficients Standard Error t Statistics P-value R Square F Significance F
o 0.014179 0.001760 8.055486 0.000000
B -0.004094 0.001259 -3.253039 0.001652 0.348562 22.205187 1.88687E-08
o2 (&) -0.071037 0.017480 -4.063785 0.000109

Table 2 shows the result of cross-sectional regression based on the all stocks. The model (3) is employed for
cross sectional analysis and the result shows that coefficient of estimated beta, a,,is negative and statistically
significant. It implies that the CAPM does not specify the linear positive relationship, thus higher returns are not
associated with higher risk. Thus, null hypothesis HZ: a,> 0 is rejected at 95% confidence interval as the test
statistic (-3.253039) is larger than the critical value of -1.65 obtained from t-distribution. In addition, influence of
unsystematic risk on returns indicates that coefficient of variance of residuals o(e;;), «, is also negative and have
significant influence. Hence, null hypothesis #3: a,= 0 is rejected as the test statistic (-4.063785) does not lie
within +1.96 and -1.96 where the p-value (0.000109) is also less than 0.05. However, this finding contradicts the
prediction of the CAPM and concludes that unsystematic risk has explanatory power and it also influences the
return.

The overall result of the two-pass regression concludes that return and beta have no linear positive association.
The result of the R-square is 34.86% which is very low. However, small value of R-square implies that variables
B and o(g;;) have very little explanatory power to explain the proportion of variation in average excess return.
Moreover, Sig. F-statistics shows that all the independent variables have combined statistically significant
impact on average excess return at 5% level of significance. Thus, Sig. F-statistics less than 0.05 provide a
conclusion that there is a linear interdependence between the dependent and independent variables. Due to the
model misspecification and limitations in critical assumptions, various researchers have attempted to develop
more generalized asset pricing model to meet the real-world situation by relaxing the assumptions. Further,
multifactor models are emerged since CAPM beta alone fails to explain the cross-sectional variation in security
return. In addition, another course of action is to handle the unrealistic assumptions of the CAPM by developing
another asset pricing models that depends on completely different set of assumptions.

4. Conclusion

The empirical study inspects whether the CAPM has any explanatory power on asset pricing. This empirical
study attempts to test the unconditional capital asset pricing model. Based on two pass regression model, 86
random companies are selected for the period of 1% January 1997 to 31% December 2015. Based on empirical
results of the first pass regression, among the 86 companies, 81 companies are consistent with the prediction of
the CAPM except five companies. However, the estimated R-square of 86 companies is very low and indicates
that market excess return has low explanatory power. In the second pass regression, empirical result shows that
beta coefficient is negative and statistically significant which implies that rate of return has no linear positive
relationship with beta. Likewise, scatter graph also confirms that excess return and beta has negative relation.
Further, coefficient of residual variance is also observed negative and statistically significant which violates the
CAPM assumption as unsystematic risks are assumed to have no impact on rate of return. Finally, based on the
regression statistics, R-square value of second pass regression is very low (34.86%), although Sig. F-statistics
shows that all the independent variables have combined statistically significant impact on average excess return.
In conclusion, CAPM predictions are not consistent with the findings of this study; hence the CAPM is violated
and does not hold.
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Appendix A

Summary result of first pass time-series regression

No. [Name t-statistics P-value No. Name t-statistics P-value

01. |PHOTO-ME INTL. o 0.515530 0.6066866  44. HAYS oy -0.377800612 0.705933299
B 0.56544 B 1.18451

02. |ANGLOAMERICAN  «, -1.543510  0.1241062  45. ST.IVES oy -0.718275311 0.473329434
B 1.67903 B 1.23593

03. [SPIRAX-SARCO o, 1.063932 0.2884948  46. PENDRAGON o, 0.1264647  0.899477

ENGR. B 0.98327 B 1.18972

04. |CAPITA oy 2.040772 0.0424359  47. PREMIERFARNELL  «, -1.687596  0.0928685
B 0.81906 B 1.53480

05. |AVON RUBBER o, -0.125316 09003849  48. BODYCOTE oy -0.090570446 0.927914136
B 1.04002 B 1.60355

06. |RPC GROUP o 1.530401 0.1273160  49. WIRELESS GROUP o, -0.156812156 0.875532888
B 0.74454 B 1.00896

07. |ATKINS (WS) o 0.295932 0.7675540  50. ROLLS-ROYCE o, 0.124954836 0.900670381
B 1.40432 HOLDINGS B 1.32056

08. |MCBRIDE a, 0.038830 0.9690604  51. STV GROUP o -1.155562325 0.249080437
B 0.65854 B 1.018639335

09. |MEGGITT a, 0.803317 0.4226358  52. SKY o, 0.141162743 0.887867123
B 1.28396 B 0.652770643

10. [SYNTHOMER o -0.077177 09385507  53. MARSHALLS o, 0513075434 0.608399714
B 0.96202 B 1.120983219

11. [HALMA o 1404215 0.1616277  54. WH SMITH o 1.175959372 0.240848371
B 0.80755 B 0.892245467

12. |PEARSON o -0.384371  0.7010646  55. 4IMPRINT GROUP o, 0.367839331 0.713337304
B 1.03498 B 1.140385655
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