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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. α, β, β2 ≠ 0. Therefore, a researcher is faced with the task 
of finding limitations of each methodology and bringing the best output in the model.

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

Rolling regression 

technique and cross-

sectional regression:  

A tool to analyze Capital 

Asset Pricing Model

Received on: 1st of September, 2021
Accepted on: 18th of November, 2021
Published on: 25th of November, 2021

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 

© Soumya Shetty, Janet Jyothi Dsouza, 
Iqbal Thonse Hawaldar, 2021

Soumya Shetty, MBA, Research Scholar, 
Ballari Institute of Technology and 
Management, India.

Janet Jyothi Dsouza, Ph.D., Associate 
Professor, Finance Faculty, Ballari 
Institute of Technology and 
Management, India.

Iqbal Thonse Hawaldar, Ph.D., 
Professor, Department of Accounting 
and Finance, College of Business 
Administration, Kingdom University, 
Bahrain. (Corresponding author)

This is an Open Access article, 
distributed under the terms of the 
Creative Commons Attribution 4.0 
International license, which permits 
unrestricted re-use, distribution, and 
reproduction in any medium, provided 
the original work is properly cited.

www.businessperspectives.org

LLC “СPС “Business Perspectives” 
Hryhorii Skovoroda lane, 10, 
Sumy, 40022, Ukraine

BUSINESS PERSPECTIVES

JEL Classification E22, G12, G11, C32, F65

Keywords investments, asset pricing, portfolio choice, rolling 
regression, finance

Conflict of interest statement:  

Author(s) reported no conflict of interest



242

Investment Management and Financial Innovations, Volume 18, Issue 4, 2021

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

there are many more factors that need to be considered. Most of previous works experimented on eco-
nomically advanced countries (Iqbal 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. Iqbal (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. Iqbal (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 

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. Iqbal (2014) 
and Iqbal 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 
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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 2r  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 

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
01

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

01
0,H α= ≠

01
0.H β= ≠

H
02

: There is no relationship between market risk 
and its variance to the average stock returns 
under cross section regression method.

02
0,H β= ≠

2

02
0.H β= ≠

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:

1

ln ,t
i

t

P
R

P−

=  (1)

where iR  – the return of each stock, ln  – log re-
turns of the stocks, tP  – current month price of 
the stocks, and 

1tP−  – 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 iR  are regressed for market re-
turns .MR  With this, α  and β  can arrive. The 
equation for the first stage regression is as follows:

,it i i mt itR R Eα β= + +  (2)

where itR  – return of each stock for the time peri-
od, iα  – intercept value of the stock, iβ  – slope 
coefficient excess of market risk premium, MR  – 
return of the market, and itE  – error term.

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

( ) ( ) .it ft im mt ftE R R E R Rβ   − = −     (3)

where ftR – risk free rate of return, ( )it ftE R R −   
– expected average rate of return, ( )mtE R  – aver-
age expected market return, and imβ  – market 
risk premium for each stock reach portfolios.

imβ  – can be calculated with the slope function or 
by applying the following formula:

( )
( )2

.
i m

i

m

Cov r r

r
β

σ
⋅

=  (4)

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 ( ) ,β  
F-statistics, and explanation power of market index 
on stock returns ( )2

.r  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

( ) ( ) .p f p p m fE R R E R Rα β   − = + −     (5)

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. r2 f value p-values t-values

1 Jan 09 to Dec 11 1.081 0.001 –0.007 0.391 0.571 71.891 0.001 7.757

2 April 09 to March 12 1.103 0.001 –0.006 0.392 0.573 72.571 0.001 7.841

3 July 09 to June 12 1.045 0.000 –0.007 0.393 0.470 45.103 0.000 6.180

4 Oct 09 to Sep 12 1.021 0.002 –0.009 0.360 0.442 39.823 0.002 5.798

5 Jan 10 to Dec 12 1.042 0.002 –0.010 0.341 0.440 42.085 0.002 5.872

6 April 10 to March 13 1.071 0.002 –0.010 0.376 0.442 42.435 0.002 5.895

7 July 10 to June 13 1.085 0.002 –0.011 0.341 0.444 45.420 0.002 6.021

8 Oct 10 to Sep 13 1.158 0.002 –0.012 0.370 0.460 41.264 0.002 5.968

9 Jan 11 to Dec 13 1.170 0.000 –0.009 1.052 0.511 47.902 0.000 6.032

10 April 11 to March 14 1.207 0.002 –0.008 0.540 0.484 43.931 0.002 6.223

11 July 11 to June 14 1.240 0.001 –0.009 0.503 0.506 47.299 0.001 6.495

12 Oct 11 to Sep 14 1.231 0.001 –0.009 0.454 0.505 61.247 0.001 6.994

13 Jan 12 to Dec 14 1.293 0.002 –0.013 0.397 0.357 28.674 0.002 4.822

14 April 12 to March 15 1.328 0.001 –0.016 0.301 0.360 25.647 0.001 4.746

15 July 12 to June 15 1.390 0.001 –0.018 0.197 0.339 21.979 0.001 4.470

16 Oct 12 to Sep 15 1.358 0.001 –0.018 0.159 0.339 21.611 0.001 4.483

17 Jan 13 to Dec 15 1.346 0.001 –0.017 0.168 0.327 20.579 0.001 4.341

18 April 13 to March 16 1.307 0.000 –0.016 0.183 0.380 25.164 0.000 4.849

19 July 13 to June 16 1.302 0.000 –0.016 0.191 0.383 25.100 0.000 4.863

20 Oct 13 to Sep 16 1.317 0.000 –0.014 0.203 0.431 32.115 0.000 5.438

21 Jan 14 to Dec 16 1.289 0.000 –0.014 0.213 0.414 30.216 0.000 5.255

22 April 14 to March 17 1.283 0.000 –0.013 0.231 0.421 30.744 0.000 5.315

23 July 14 to June 17 1.229 0.001 –0.015 0.185 0.391 28.811 0.001 4.991

24 Oct 14 to sep 17 1.231 0.001 –0.014 0.256 0.399 27.156 0.001 5.034

25 Jan 15 to Dec 17 1.201 0.000 –0.012 0.250 0.442 31.322 0.000 5.469

26 April 15 to March 18 1.083 0.000 –0.010 0.253 0.449 35.044 0.000 5.662

27 July 15 to June 18 1.092 0.000 –0.011 0.184 0.435 31.904 0.000 5.448

28 Oct 15 to Sep 18 1.144 0.000 –0.012 0.155 0.458 35.261 0.000 5.724

29 Jan 16 to Dec 18 1.1153 0.0001 –0.0137 0.133 0.474 37.559 0.000 5.912
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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 ( )2r  (57.29%) 
arrives in the sub-period 2 (April 09 to March 12) 
and minimum ( )2r  (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

( ) ( ) .p f p m fE R R E R Rβ   − = −     (6)

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 ( )2r  is satisfacto-
ry. The maximum ( )2r  (54.73%) is found in 
the sub-period 2 (April 09 to March 12) and the 
minimum ( )2r  (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. r2 f-values p-values t-values

1 Jan 09 to Dec 11 1.0683 0.0008 0.5462 72.13 0.0008 7.7610

2 April 09 to March 12 1.0915 0.0008 0.5473 72.74 0.0008 7.8202

3 July 09 to June 12 1.0456 0.0004 0.4494 44.88 0.0004 6.1669

4 Oct 09 to Sep 12 1.0303 0.0013 0.4266 40.28 0.0013 5.8394

5 Jan 10 to Dec 12 1.0538 0.0013 0.4254 42.80 0.0013 5.9237

6 April 10 to March 13 1.0871 0.0013 0.4295 43.69 0.0013 5.9856

7 July 10 to June 13 1.1014 0.0012 0.4311 46.65 0.0012 6.1017

8 Oct 10 to Sep 13 1.1942 0.0015 0.4563 43.81 0.0015 6.1699

9 Jan 11 to Dec.13 1.1908 0.0002 0.5010 50.10 0.0002 6.7086

10 April 11 to March 14 1.2184 0.0013 0.4697 44.96 0.0013 6.3006

11 July 11 to June 14 1.2357 0.0006 0.4840 47.26 0.0006 6.4860

12 Oct 11 to Sep 14 1.2039 0.0009 0.4797 60.60 0.0009 6.9393

13 Jan 12 to Dec 14 1.2234 0.0025 0.3252 25.56 0.0027 4.6863

14 April 12 to March 15 1.2624 0.0009 0.3207 22.22 0.0011 4.4629

15 July 12 to June 15 1.3105 0.0011 0.2946 18.87 0.0428 3.8007

16 Oct 12 to Sep 15 1.3277 0.0005 0.3041 19.45 0.0010 4.2480

17 Jan 13 to Dec 15 1.3291 0.0007 0.2982 19.04 0.0011 4.1939

18 April 13 to March 16 1.2911 0.0003 0.3508 23.92 0.0003 4.7240

19 July 13 to June 16 1.2788 0.0003 0.3493 23.49 0.0003 4.6981

20 Oct 13 to Sep 16 1.2863 0.0001 0.3944 30.30 0.0002 5.2544

21 Jan 14 to Dec 16 1.2872 0.0002 0.3879 29.55 0.0003 5.1816

22 April 14 to March 17 1.2670 0.0003 0.3903 29.63 0.0006 5.1970

23 July 14 to June 17 1.2338 0.0008 0.3668 26.58 0.0014 4.9205

24 Oct 14 to Sep 17 1.2432 0.0001 0.3709 26.22 0.0009 4.9363

25 Jan 15 to Dec 17 1.1978 0.0002 0.3607 29.88 0.0001 5.3272

26 April 15 to March 18 1.0898 0.0002 0.4198 33.99 0.0002 5.5577

27 July 15 to June 18 1.0816 0.0002 0.4035 30.59 0.0002 5.3206

28 Oct 15 to Sep 18 1.1143 0.0002 0.4169 32.28 0.0001 5.4713

29 Jan 16 to Dec 18 1.0853 0.0002 0.4262 33.69 0.0001 5.5856
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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 2

iβ , 
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:

2

0 1 2

3 4
,

i i

i i i

Rl

ur skw U

α α β α β
α α
= + + +

+ + +
 (7)

where R  – average return of the whole sample, 
0

α  
– the intercept value of the whole sample, iβ  – beta 
coefficient obtained by regressing value of iR  with 

,mR  2

iβ  – the square of beta, iur  – unsystematic 
risk= 2 2 2

,i i mσ β σ− ⋅  iskw  – the average skewness 
of entire sample calculated through descriptive 
statistics, and iU  – 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 coefficients 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

F-statistic 2.447407 Prob. F(4,25) 0.0726

Obs*R-squared 8.441852
Prob. 

Chi-Square(4)
0.0767

Scaled explained 

SS
5.364881

Prob. 

Chi-Square(4)
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.

Figure 1. Jarque-Bera normality test
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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.	OLS	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 coefficients 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.

Table 4. Summary statistics of the first stage regression

Statistics R Avgβ 2Avgβ  Avg ur  Avg skw

Average values 0.006 1.12 1.50 0.017 –3.23

Standard deviation 0.01 0.48 1.21 0.01 3.30

Minimum –0.01 0.31 0.09 0.00 –9.12

Max 0.03 2.22 4.96 0.05 1.17

Median 0.006 1.10 1.21 0.01 –2.99

Table 5. Results of OLS estimates

Statistics 0
α iβ

2

iβ iur iskw

Coefficients –0.00 0.02 –0.01 0.33 0.00

T-stat –0.32 1.21 –1.33 1.02 1.78

P-value 0.74 0.23 0.19 0.31 0.08

Ajda square 0.03

F-value 1.28 0.30
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