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Soumya Shetty (India), Janet Jyothi Dsouza (India), Iqgbal Thonse Hawaldar (Bahrain)

ROLLING REGRESSION
TECHNIQUE AND CROSS-
SECTIONAL REGRESSION:

A TOOL TO ANALYZE CAPITAL
ASSET PRICING MODEL

Abstract

The Capital Asset Pricing Model (henceforth, CAPM) is considered an extensively used
technique to approximate asset pricing in the field of finance. The CAPM holds the
power to explicate stock movements by means of its sole factor that is beta co-efficient.
This study focuses on the application of rolling regression and cross-sectional regres-
sion techniques on Indian BSE 30 stocks. The study examines the risk-return analysis
by using this modern technique. The applicability of these techniques is being viewed
in changing business environments. These techniques help to find the effect of selected
variables on average stock returns. A rolling regression study rolls the data for chang-
ing the windows for every 3-month period for three years. The study modifies the
model with and without intercept values. This has been applied to the monthly prices
of 30 BSE stocks. The study period is from January 2009 to December 2018. The study
revealed that beta is a good predictor for analyzing stock returns, but not the intercept
values in the developed model. On the other hand, applying cross-section regression
accepts the null hypothesis. a, B, B2 # 0. Therefore, a researcher is faced with the task
of finding limitations of each methodology and bringing the best output in the model.

Keywords investments, asset pricing, portfolio choice, rolling
regression, finance
JEL Classification E22, G12, G11, C32, F65

INTRODUCTION

CAPM plays an important role in the field of finance. This model has
been more often used to know the cost of equity capital. The model
strongly believes in a direct relationship between beta and stock re-
turn based on market returns (Kumar et al., 2018; Bolar et al., 2017).
The theory states that beta is always proportional to gain an extra pre-
mium in a given market. CAPM has been around since 1964, and the
person behind upholding the theory is William Sharpe. Gradually this
theory has been developed by Lintner (1965) and Black et al. (1972).
An extension of this model was made possible by a principle given
by Markowitz (1952) in his modern portfolio theory. Later, the year
criticism emerged in different backgrounds by researchers such as
Banz (1981) who favored size effect on stock returns; the Fama-French
three-factor model stated beta remained flat for the stock of higher
returns (Fama & French, 1992), Arbitrage theory, Multi-factor model
(Fama & French, 1996) and so on. Black (1993) raised an argument
against Banz (1981) stating that the size effect was not able to agree
with the viewpoints of the CAPM theory. Black (1993) found that the
limitation of CAPM was wrongly misinterpreted. He found that da-
ta mining needs to be applied to prove the CAPM. Gradually, many
more theories appeared with their strong viewpoints saying the beta
alone cannot be the deciding factor for stock price movements, rather
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there are many more factors that need to be considered. Most of previous works experimented on eco-
nomically advanced countries (Igbal et al., 2007; Kumar et al., 2020). Some theories like the three-factor
model (Fama & French, 1993) considered value premium, size factors along with beta factors, multi-
factor model (Fama & French, 1996), new anomalies on CAPM (Fama & French, 2008). This study’s pur-
pose is to apply a rolling regression technique and cross-sectional regressions to check the soundness of
the CAPM model in the framework of the Indian stock market for the present scenario. The study aims
to analyze the risk-return analysis of the CAPM model for the study period 2009 to 2018. The study an-
swers the question of does beta still hold the power to predict the variability of stock returns. The rolling
regression application gives an understanding of mean-variance efficiency employing cross-sectional
regression techniques. This technique considers two variables such as intercept and beta. By bringing
modifications to these parameters, the effectiveness of the models has been examined. The reason for
selecting CAPM is that it has not lost its power to explain stock returns, and this has been understood
with the supportive statement of many researchers. This study examines CAPM from the latest period
point of view in the changing business environment. It has been verified whether the market risk holds
good for the present scenario. Nevertheless, from the previous study it is clear that rolling regression
can produce most accurate results and a suitable technique to check this single factor model. With the
sample size of 30 BSE SENSEX stocks and five portfolios, the study can provide appropriate conclusions
to the issue concerned. If the results favor the beta power, one can definitely use it as one of the criteria
to choose the security. Meanwhile, applying the present methodology interchangeably makes one prove

the strength of the beta coefficient in predicting expected stock returns.

1. LITERATURE REVIEW

There have been many studies examining CAPM
in Indian and international contexts. It has been
observed that the scarce literature supported the
relevance of CAPM in the markets, and some
studies sharply criticized this theory. Igbal (2011)
reviewed 36 prominent research publications on
the relevance of CAPM on the Indian and inter-
national stock market and concluded that there
is no conclusive evidence to prove that CAPM is
relevant to measuring risk and return. Igbal (2015)
empirically tested CAPM on Bahrain Bourse and
concluded that the intercept test of the capital asset
pricing model proves the theory, and the beta test
goes against the standard theory. Hawaldar (2016)
tested the cross-sectional variation in portfolio re-
turns based on a sample of 30 companies listed on
Bahrain Bourse and found that the results of the
F-test indicate that the regression is not a good fit
in the majority of the years of the study. Al-Afeef’s
(2017) study result proclaims that only 20% abili-
ty to make changes in stock returns is due to beta
factors, and the remaining portions are because of
other governing factors. Bajpai and Sharma (2015)
show the support to CAPM in considering beta
variables in the constrained model. The tradition-
al model fails to fulfill the belief of CAPM theory.
Hasan et al. (2011) reveal that intercept values and
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unique risks are not consistent as per the CAPM
hypothesis, but the security market line (market
risk) is in support of the CAPM. Choudhary and
Choudhary (2010) disclose that beta has a linear
relationship for its risk and return but not residu-
al variance. Diwani and Asgharian (2010) uncov-
er the intercept and slope coefficient are not in the
line with significance. The residual variance also
shows the non-linearity to stock returns but beta
values are consistent with stock returns. Dhankar
and Saini (2007) expose contradictory results as it
brings consistency in the result of different sub-pe-
riods between different portfolio returns and sys-
tematic risk but not for the portfolios and price
earning ratios. On the whole, this study can justify
CAPM expectations. Gursoy and Rejepova (2007)
show that the Mac Beth (1973) and Pettengill
methodology results in different outcomes. The
Pettengill methodology is consistent with the
CAPM model, and the Macbeth methodology is
not supportive of the CAPM model. Igbal (2014)
and Igbal and Brooks (2007) conclude that the beta
can explain changes in stock returns. Ansari (2000)
has strongly upheld CAPM on the ground that pa-
rameter selection made by different authors is the
reason for concluding the paper was unsupportive
to the CAPM model. He found a deficiency in their
asset pricing theories in terms of sample selection,
methodology application, analysis mismatch, and

http://dx.doi.org/10.21511/imf1.18(4).2021.21
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market proxy selection. He also found that the
sample selection bias fails to understand human
behavior and psychology. This study understood
that the expected return for the stock is possible
because of covariance between stocks and the mar-
ket index. Andor et al. (1999) demonstrate partial
consistent results related to the CAPM model. This
is because beta does not show a higher percentage
in explaining stock returns and 7> is only to the
extent of 15%-20%. Fletcher (1997) announces a
significant risk-return relationship under condi-
tional approaches but not in the case of uncondi-
tional approaches. The whole study emphasizes
power of beta in stock returns. Isakov (1999) (the
residual risk (unique risk)) shows the negative re-
sults on average returns of the stocks. The study
concluded that beta maintained its power on re-
turn on portfolios. Black (1993) emphasized that
rational investors consider systematic risk in their
investment decisions to estimate positive stock re-
turns. He focused on data mining issues of authors
to disprove the CAPM theory. Lau (1974) claims
that in the Japanese stock market, CAPM holds
under the time series regression model, as well as
the cross-sectional regression model. Black et al.
(1972) justified a linear relationship between risk
and return in sample data. The study also found
the prominence of beta in deciding asset pricing.
Jensen (1968), in the study of beta stability, found
out that mutual fund stocks are more stable than
stock returns. Lintner (1965) examined the corre-
lation between diversification in investment with
different parameters such as security prices, de-
gree of risk, and stock gains. The study interprets
that common stocks are risky investments, and
there is an indirect relationship between risk and
different considered parameters. Sharpe (1964) re-
vealed that the activeness in the economic activity
expected returns of efficient combinations shows
perfect correlation in the results. Markowitz (1952)
revealed that an investor’s judgemental behavior,
as well as rational thinking and action, reflects fa-
vorable results in stock returns and variance.

Zhou et al. (2018) found no significant relationship
between risk and return in both test methodolo-
gies. Shaikh et al. (2017) proved that for the chosen
sample, CAPM does not show any relevant results.
Bhatnagar and Indies (2013), in justifying only the
three-factor model of 2006, show superior and
achievable results as compared to CAPM that fails

http://dx.doi.org/10.21511/imfi.18(4).2021.21

to meet the linearity in the return and value pre-
mium relationship for the United Kingdom Stocks.
Hanif and Bhatti (2010) used sample data of 360
stocks and found that only 28 observed results
were consistent with CAPM principles, while the
rest were not. Therefore, the study does not accept
the CAPM model as the right model to predict the
required rate of return. Olakojo and Ajide (2010)
experimented with ARCH tests that do not show
consistency with the CAPM theory. The study
found that residual risk also does not show any lin-
earity between risk and return for different stocks.
Amihud et al. (1992) have proved that beta is a
good predictor to estimate expected stock returns.
Theriou et al. (2010) show that the conditional ap-
proach and unconditional approach will not result
in a positive risk and return relationship. Fama
and French (2006) concluded a positive relation-
ship between beta and value premium for the 1926
to 1963 study period and not for the study period
of 1963 to 2004. There is non-linearity between
beta and stock returns for the study period 1926
to 2004. Bartholdy and Peare (2005) inform that
the CAPM model and the Fama-French three-fac-
tor model are not good to use for the estimation of
stock returns because CAPM finds only 3% vari-
ation in the return, whereas 5% in the case of the
FF three-factor model. Fama and French (1996)
examined anomalies in the CAPM. The study re-
sults support the theory of ICAPM and arbitrage
pricing theories. Fama and French (1995) state that
only the market index and size factor can predict
stock returns positively but not market-to-book
value. The market-to-book value shows negative
results to stock returns. Berk (1995) theoretically
justified that there is always an inverse relationship
between the size and risk of any stock. This brings
changes in average stock returns. Fama and French
(1992) examined cross-sectional expected returns
in considering three factors such as beta, size, and
value premium. The study stated that beta re-
mained flat for the stock of higher returns, and size
and market-to-book ratios have direct relations
to stock returns. Wong and Tan’s (1991) study re-
sults are not consistent with the theory of CAPM.
The study found negative and weak results for the
CAPM by using variables like beta, beta square,
unsystematic risk, total risks, and skewness. Fama
and French (1993) in their study emphasize that
five risk factors have a direct influence on the re-
turns of stocks and bonds.
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2. OBJECTIVES OF THE STUDY

This study aims to find the applicability of the
CAPM for the present scenario for the study pe-
riod 2009 to 2018, using two analytical tools such
as rolling regression analysis and cross-sectional
regression.

3. HYPOTHESES
OF THE STUDY

H,: ‘There is no relationship between risk and
return of stocks under the rolling regression
technique.

Hy,=a=+0,
H, =p#0.
H,: ‘Thereis no relationship between market risk

and its variance to the average stock returns
under cross section regression method.

H,=p+#0,

Hy,=p>#0.

4. DATA AND METHODOLOGY

4.1. Data

The data for the study is taken from the BSE web-
site. The sample size is 30 BSE Sensex stocks. The
BSE Sensex index is taken as a market benchmark
to understand the relationship between risk and
return. The risk-free rate of return is taken from
the RBI bulletin. The study considered the implic-
it yield of 91-day treasury bills at the cut-off price.
The study period commences from January 2009
to December 2018. This 10-year study considers
monthly stock prices of each stock for the test pe-
riod. The finding of beta is done using the first-
stage regression.

To ensure the stability of stock prices, stock returns
are determined using log-returns each month for
ten years for all the stocks. This is as follows:

R =In f

) @)

t-1
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where R, - the return of each stock, In - log re-
turns of the stocks, P - current month price of
the stocks, and P_, - previous month price of the

stocks.
4.2. Methodology

The capital asset pricing model is tested using two
stages of regression. In the first stage regression,
each stock returns R, are regressed for market re-
turns R,,. With this, o and P can arrive. The
equation for the first stage regression is as follows:

R, =a,+BR )

mt + Eit K
where R, - return of each stock for the time peri-
od, ¢; - intercept value of the stock, :B, - slope
coefficient excess of market risk premium, R,, -
return of the market, and £, - error term.

In the second stage, the regression market risk pre-
mium is calculated using the following equation:

[E(R,., R, )] =B [E(Rm, R, )] 3)
where R, - risk free rate of return, LE (Rl., —-R, ):I
— expected average rate of return, (Rmt — aver-

age expected market return, and f, - market
risk premium for each stock reach portfolios.

B, — can be calculated with the slope function or
by applying the following formula:

Cov(r.-r )
lgl:%_
o’ (1)

The CAPM is tested using a rolling regression
model. The rolling regression model gives an ac-
curate picture of the validity of the CAPM model.
To do this, data were divided into 29 sub-periods.
Here three-year rolling regression was formed by
moving windows every three months. This is done
for the entire ten years of study periods. There are
29 sub-periods. The data are overlapping from
current to previous sub-periods. Each sub-peri-
od includes 30 stocks for three years. The Capital
Asset Pricing Model is applied to the portfolio. A
total of 30 stocks are taken for the study, six port-
folios can be formed. Each portfolio includes five
stocks. This avoids the diversifiable risk factor. The
portfolios are grouped based on the beta values of
the stocks. A stock that has higher beta values is

)
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categorized as the first portfolio against least port-
folios that have smaller beta values.

The sample has been tested using a two-stage re-
gression model. This is done by modifying the in-
tercept values. In the first case of application of the

cross-sectional regression model, intercept values

are considered, and to find the significance of the

CAPM, the intercept value has to be zero. In the

second case of the application, the intercept values
will not be considered. The soundness of CAPM is

verified using the regression slope co-efficient ( Ye] ) ,

F-statistics, and explanation power of market index
on stock returns (7° ) This helps to know wheth-
er the application of these two methods makes any
significant difference in the results or not.

5. RESULTS AND DISCUSSION

To examine the relevance of the CAPM mod-
el, two-stage regressions were applied for each

sub-period for each of the portfolios. In the first
case, intercept values were considered. The results
of each portfolio for different sub-periods are as
follows.

5.1. Rolling regression results
for different sub-periods with
an intercept

(8,1, )]=a, +,[E(r-R )} ©

Table 1 presents the results of rolling regression
when the regression model has an intercept. The
intercept values of all the sub-periods stand the
negative figure, which indicates that intercept val-
ues are significant, and this does not show any con-
stant return. This is not aligning with the CAPM
theory. To accept the CAPM model, the intercept
value has to be zero, which has to be statistically
insignificant. This shows the occurrence of the ab-
normal return due to some external unknown fac-

Table 1. The results of rolling regressions for different sub-periods in consideration of an intercept

No Sub-period Beta  p-values  intercept p-values . Adj.r> | fvalue : p-values : t-values
1 iJan09to Dec 11 1081 ¢ 0001 : -0007 : 0391 : 0571 @ 71.891 @ 0001 & 7757
2 ' 1.1@3 0.0bl —0.0:06 0392 0.5?3 72.5::71 0.0:(:)l 7841
3 1.045 0000 = -0.007 : 0.393 0470 . 45103 ~  0.000
4 1.021 0002 : -0.009 : 0.360 0442 : 39.823 . 0.002
5 1.042 0002 ~ -0.010 0341 0440 42085  0.002
6 1.071 0.002 -0.010 0.376 0.442 42.435 0.002
7 1.0:5:55 040:(:)2 —O.(:J:ll 0341 0.4:4:14 45.4:1:20 0.0?)Z
8 1.158 0002  -0012 0370 0460 41264  0.002
9 1.170 0.000 -0.009 1.052 0.511 47.902 0.000
10 1.2:(:)7 040:(:)2 —0.0:08 0540 044:5134 43.9:):31 0.0:(:)Z
1 1.240 0001  -0.009 0503 0506 47299  0.001
12 1.231 O.QQl —OAQ‘O9 0.45'4 0.595 61.2"47 0.0QI
13 14293 O.QQZ —O.Q‘13 O.397 04357 28.674 O.QQZ
14 1.328 0.001 -0.016 0.301 0.360 25.647 0.001
15 1.3?0 0.0bl —O.(:J:lS 0.19::7 O.3é9 219:79 0.0bl
16 1.358 0001  -0.018  0.159 0339 | 21611 . 0001
17 1.346 0.001 -0.017 0.168 0.327 20.579 0.001
18 1.3@7 0.0bO —O.d16 0.18::3 0.3:2130 25.1:64 0.0bO
19 1.302 0000  -0.016  0.191 0383 25100  0.000
20 13}17 OAO'QO —O.Q14 0.203 O.4§1 32.1"15 0.0QO
21 1.289 0.0QO —O4Ql4 0.21'3 0.4}4 30.2"16 0.0QO
22 1.283 0000  -0.013 0231 0421 = 30744 . 0.000
23 1.229 O.QQl —O.OH15 0.18"5 0.391 28.8"11 0.091
24 1.231 0001  -0.014  0.256 0399 | 27156 . 0.001
25 1.201 0.000 -0.012 0.250 0.442 31.322 0.000
26 1.0:5:53 0.0bO —O.(j:lO 0.25::3 0.4%19 35.@:44 0.0bO
27 1.092 0000  -0.011  0.184 0435 | 31.904 ©  0.000
28 1.144 0000 | -0012 : 0155 0458 35261 . 0.000
29 :Jan 16 to Dec 18 1.1153 0.0001 : -0.0137 0.133 0.474 37.559 0.000
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tors and this is not within the limit of the sample
market index. But the market risk premium shows
positive results. This shows the support for the
CAPM model. The correlation between market
returns and stock returns is quite strong in most
of the sub-periods. The maximum (7’2 (57.29%)
arrives in the sub-;z)eriod 2 (April 09 to March 12)
and minimum (7" ) (32.69%) is in the sub-peri-
od 17 (Jan 13 to Dec 15). The value of F-statistics
shows significant results for all the sub-periods.

5.2. Rolling regression for different
sub-periods without an intercept
formula

(E(R,~R,)|=B,[E(R,-R))]. @

Table 2 gives the result of rolling regression with-
out an intercept. If we compare rolling regres-
sion with an intercept, this table shows the com-
paratively lesser performance, but this favors the

CAPM model. The adjusted (rz) is satisfacto-
ry. The maximum (r2 (54.73%) is found in
the sub-period 2 (April 09 to March 12) and the
minimum (I’z) (29.46 %) is in the sub-period 15
(July 12 to June 15). F-statistics shows the statis-
tically significant result for all the sub-periods
except for the sub-period 15 (July 12 to June 15).
The market risk premiums show statistically in-
significant results for all the sub-periods and
are positive outcomes. The study found statis-
tically insignificant differences in the expected
returns. The risk component is proportional to
stock returns, and risk is within the purview of
the market risk coefficient. This study accepts
the null hypothesis that beta is zero or there
is a positive direct relationship between stock
returns and the risk of individual stocks. This
study accepts the theory of the CAPM model.
The overall study with the techniques of rolling
regression says that beta has a positive impact
in both cases but not the intercept of the regres-
sion model.

Table 2. Rolling regression for different sub-periods without an intercept

No Sub-periods © Market risk premium | p-values | Adj.r* | f-values : p-values : t-values
1 : 1.0683 {00008 : 05462 ¢ 7213 : 00008
2 0.0008:: 0.5473 72.74 0.0008
3 0.0004 | 0.4494 4488 © 0.0004
4 00013 0.4266 4028 | 0.0013
5 00013 | 0.4254 42.80  0.0013
6 0.0013 0.4295 43.69 0.0013
7 040012:: 0.4311 46.65 0.0012
8 0.0015  0.4563 4381 00015
9 0.0002 0.5010 50.10 0.0002
10 040013:: 0.4697 44.96 0.0013
1 0.0006 | 0.4840 47.26 . 0.0006
12 00009 : 04797 60.60 : 0.0009
13 040025““ 0.3252 25.56 0.0027
14 0.0009 0.3207 22.22 0.0011
15 0.0011:: 0.2946 18.87 0.0428
16 0.0005 : 0.3041 1945 | 0.0010
17 0.0007 0.2982 19.04 0.0011
18 0.0003:: 0.3508 23.92 0.0003
19 0.0003 : 0.3493 2349  0.0003
20 0.0001  0.3944 3030 © 0.0002
21 O.OOOZW 0.3879 29.55 0.0003
22 0.0003 : 0.3903 29.63  0.0006
23 0.0008  0.3668 2658 | 0.0014
2 00001 : 0.3709 2622 0.0009
25 0.0002 0.3607 29.88 0.0001
26 0.000Z:: 0.4198 33.99 0.0002
27 00002 0.4035 30.59  0.0002
28 0.0002 : 0.4169 3228 . 0.0001
29 iJan 16toDec 18 1.0853 0.0002 0.4262 33.69 0.0001
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6. CROSS-SECTIONAL
REGRESSION

The cross-sectional regression is calculated us-
ing the following regression model: Equation (3)
is applied to estimate the risk coefficient of var-
ious variables, which produces the risk-return
relationship. To prove the CAPM theory ,Bf,
the coefficient should not be different from ze-
ro. This gives the output of a positive relation-
ship between risk and return. This has been dis-
cussed below:

R_l=a0 +0(1ﬂ[ +0[216i2+ (7)

+asur, +askw, + U,

where R - average return of the whole sample, ¢
- the intercept value of the whole sample, /3, - beta
coefficient obtained by regressing value of R; with
R, ,Biz - the square of beta, ur, — unsystematic
risk= O‘i2 - ,Biz -G,i, skw, - the average skewness
of entire sample calculated through descriptive
statistics, and U, - the regression residuals.

The results of ordinary least square regres-
sion are arrived at after verifying the residual
standard errors across its data sets. If there is
not much variance in the standard error of var-
ious variables, the results give accurate answers,
through this, the right conclusions can be
drawn. To check this, two normally distribut-
ed diagnostic tests have been applied. These are
the heteroscedasticity test and the Jarque-Bera
normality test. The results showed that there is
no heteroscedasticity in the data sets, and the
results of the Jarque-Bera test show the residu-
als are normally distributed.

6.1. Heteroscedasticity tests

To ensure the accurate results of cross-sectional
regression, different risk coeflicients must be free
from standard errors among the independent fac-
tors. To do this, two diagnostic tests have been ap-
plied such as heteroscedasticity tests and Jarque-
Bera normality tests.

Hypothesis testing
Null hypothesis: There is no heteroscadesity.

Table 3. Heteroskedasticity tests using the
Breush-Pagan-Godfrey method

Statistics ' Coefficient | Probability : p-values
Festatistic 2447407 . Prob.F(425) . 0.0726
i i Prob. i
* - H H
(ObRequered B2 onsquarey 007
Scaled explained Prob. i
<s 5.364881 Chi-square(d) | 0.2519

Table 3 shows the results of heteroscadasticity
using the Breusch-Pagan-Godfrey method. The
results show that at a 5% significance level, Chi-
Square tests support the null hypothesis.

6.2. Jarque-Bera normality tests

Jarque-Bera tests were applied to check whether
residual variances are normally distributed or not.

Hypothesis testing
Null hypothesis: Residuals are normally distributed.

Alternative hypothesis: Residuals are not normally
distributed.

10 Series: Residuals

Sample 130

. Observations 30
Mean 1.73e-18

6 Median 0.000723
Maximum 0.023563
Minimum -0.018735

4 Std. Dev. 0.009957
Skewness 0.194663
Kurtosis 2.830269

27 Jarque-Bera 0.225480
Probability 0.893383

0T ' * ' ‘ ' ‘ ‘

-0.02 -0.01 0.00 0.01 0.02

Figure 1. Jarque-Bera normality test
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Table 4. Summary statistics of the first stage regression

Statistics R Avg B

Avg 5* Avg ur

Averagevalues . 0006 . 112 150 0017
Standard deviation L.oor ..oas B Loo1
Minimum .01 o3t L0009 L..eoo T8z
Max oo i 0O3 ¢ 22 ¢ 4% ¢ 005 ¢ 117
Median 0.006 1.10 1.21 0.01
Table 5. Results of OLS estimates

Statistics a, B, B’ ur, skw,
Coefficients 0.00
Istat i 1.78
P-value 0.08

Adasquare

F-value

Figure 1 favors the null hypothesis stating resid-
uals are normally distributed at a 5% significance
level. This assures the authenticity of sample data
for further research.

6.3.Results and analysis based
on the cross-sectional regression
method

The first stage regression model is applied to know
the beta, alpha and other important variables of
BSE 30 stocks. The average values of different var-
iables and descriptive statistics of stocks are shown
in Table 4.

Table 4, the first stage regression, gives satisfacto-
ry results as average return and beta values show
the positivity. As skewness stands in the negative
figure, which is -3.2342, this gives the implication

that the data sets of average returns are asymmet-
ric. It has been found that data are not normally
distributed. The result reveals positive unsystem-
atic risk.

6.4.0LS estimate results

Table 5 shows cross-sectional regression results.
The different coefficients are considered to
check the relationship between average return
and risks. This includes beta, beta square, un-
systematic risk and skewness. Thus, the CAPM
theory analyzes if there is any positive impact
on these different coefficients. But looking at
the table, the results reveal that all coefficients
are insignificant and do not favor the CAPM
model. The adjusted square implies that all
these coefficients are not impacted much by the
average return of the stocks.

CONCLUSION

The empirical study of the risk-return relationship using cross-sectional regression by taking different
risk ratios, as well as rolling regression techniques, shows contradictory results. Rolling regression sup-
ports the CAPM model taking into consideration beta factors but not intercept factors. The study shows
significant results to intercept values, but beta coeflicients support the CAPM theory under the rolling
regression method. But in the case of the cross-sectional method, all the tested coefficients show nega-
tive values in order to justify the CAPM model. On the whole, this study concludes that under rolling
regression techniques, the CAPM perform as expected, but not in the case of cross-sectional regression
for the chosen test period. There is no doubt that the beta still holds its power to estimate stock prices.
This study also assures that different methodologies can yield different results. This indicates that the
choice of an appropriate methodology makes the study supportive or not. Thus, this gives the scope for
the future researcher to test the most suitable methodology to conclude the validity of the CAPM.
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