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Asset-pricing models: A case of Indian capital

market
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Abstract: The asset-pricing models have been a fundamental area of research in
finance due to its applicability in corporate finance and stock analysis. The
present research attempted to evaluate the three popular asset-pricing models
namely the capital asset-pricing model, the Fama-French three-factor model,
and the Fama-French five-factor model in the Indian equity market for the
period of January 2009 to November 2018. The study also tested the role of the
size, profitability, value, investment, and market factors in explaining the average
equity returns at the Indian bourses. The empirical results indicate the inferior
performance of single market factor in describing the variations in average stock
returns in comparison of the FF3FM and FF5FM. Furthermore, the size and value
factors added to CAPM yields a vital improvement in explaining the variation in
average returns of sample stocks.

Subjects: Econometrics; Corporate Finance; Investment & Securities

Keywords: Capital asset-pricing model; Fama-French three-factor model; Fama-French
five-factor model; Size effect; Value effect
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The asset-pricing model has been a core area of
research in finance due to its applicability in
corporate finance and security analysis. Over the
last five decades, researchers have been endea-
vouring to decode the issue to put forward a
better asset-pricing model for their respective
financial markets. Regarding the suitability of
one universal asset pricing model to all markets,
one should note that the literature suggests that
different markets across the globe have their
distinctive anomalies. The empirical results point
toward the five-factor model as a better model
of asset-pricing in the Indian equity market con-
text as compared to the capital asset pricing
model and three-factor model. Still, the five-fac-
tor model has to capture entire variations in
average stock returns. Further research in this
area may be carried out by considering country-
specific or local factors concerning the Indian
equity market to yield better results.
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Figure 1. Risk-return relation-
ship for portfolios and factors.

1. Introduction

Asset pricing is a nucleus point of capital market theory and is widely explored phenomena in
finance literature. Asset-pricing theories portray how market participants price securities. The
capital asset-pricing model (henceforth CAPM) is a combined scholarly work of Sharpe (1964),
Lintner (1965), and Mossin (1966) which cemented the primordial asset-pricing theory. The primary
outcome of the CAPM is a positive relationship between the expected risk premiums the systematic
risk of individual security. Attributed to its appealing and straightforward result, the CAPM has been
incorporated by academicians and investment manages in corporate finance and performance
evaluation of securities and portfolios for an extended period. Like most of the theories, the CAPM
has also been subject to many disapprovals by various researchers who document that the cross-
sectional variation in average security returns cannot be explained by the market beta alone. First
among above scholars were Banz (1981), Basu (1983), and Lakonishok et al. (1994) who exhibited
the relationship between average stock returns and market capitalization, book-to-market ratio,
price-earning ratio, and cash flow to price ratio, respectively. These findings paved the way for the
birth of another asset-pricing model of Fama and French (1993, 1996) with an expansion of the
CAPM by adding two factors, namely size and the book-to-market ratio. In popular literature, it is
mentioned as the Fama-French three-factor model (henceforth FF3FM) Figure 1.

Since research is a never-ending task, considerable empirical research documented evidence of
the superiority of FF3FM over the CAPM in explaining the cross-section of asset returns (Griffin &
Lemmon, 2002; Liew & Vassalou, 2000). On the contrary, some empirical research shed light on
anomalies - factors that seem to explain average returns-unapprehended by the FF3FM better. For
instance, Novi-Marx (2013) assert the superior returns generated by profitable firms than low
profitable firms. Similarly, Aharoni et al. (2013) depict a robust association between the average
returns and investment factor. Taking a cue from these findings, Fama and French (2015) revived
the three-factor model by adding two more factors, i.e., profitability and investment; hence, it
becomes the five-factor model (henceforth FF5FM). As evidenced by Fama and French (2015,
2017)), the FF5FM perform better than the CAPM and the FF3FM, in explaining the cross-section
of stock returns in the U.S and other developed markets.

It is worthwhile to mention that the majority of studies have empirically tested the multifactor
models in the developed markets while the number of these endeavours are less in Asian emerging
markets such as the Indian capital market. For instance, Connon and Sehgal (2001) documented
empirical evidence in support of the Fama-French three-factor model in the Indian context. Similarly,
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Dash and Mahakud (2013) asserted that the choice of a five-factor model (FFM) in its unconditional
and conditional specifications could capture the book-to-market equity, liquidity, and medium-term
momentum effect. Harshita and Yadav (2015) also found that the better explanatory power of the
three-factor model over the Capital Asset Pricing Model and suggested that the four-factor model
(without an investment factor) is parsimonious. Sehgal and Balakrishnan (2013) examined the robust-
ness of FF3FM model. They found that the model performs better than CAPM in explaining the returns
on most of the portfolios constructed based on company characteristics. Sreenu (2018) revealed that
the FF3FM model could provide a better explanation of the variation in the expected rate of return in
the Indian equity market. Arora and Gakhar (2019) found the superior performance of the FF3FM over
the CAPM and FF5FM model in elucidating average stock returns in the Indian equity market. However,
certain studies such as Balakrishnan and Maiti (2017) confirmed the inability of both CAPM and Fama-
French three-factor model to capture the risk-return relationship. Anwar and Kumar (2018) examined
the explanatory power of Fama and French three-factor model. Their results failed to support the
FF3FM in explaining the individual asset returns in the Indian stock market.

Although some empirical evidence bolsters the view that factor models are superior predictors of
stock returns, yet the final verdict is inconclusive regarding the factor models’ sole contribution in
explaining stock returns. Still, it is an unsolved puzzle in the Indian context as well as in other emerging
markets and developed markets. The ever-rising query in finance literature is that whether the risk
factors proposed by multifactor asset-pricing models. These factors are adequate to account for both
cross-sectional, and time-series variations in stock return or any firm characteristics or commonly
known market anomalies left unapprehended. In this regard, the present study primarily aims to
evaluate the performance of the FF5FM in the Indian stock market since the majority of the studies
have only emphasized the testing of this model in the developed and European emerging markets. For
instance, Nichol and Dowling (2014) in the UK, Kubota and Takehara (2017) in Japan, Zaremba and
Czapkiewicz (2017) in the European emerging and Fama and French (2017) in 23 developed countries.
All these studies indicate that every region has its anomalies, and thus each market should be
explicitly investigated.

However, some studies are also conducted in the Asian context. For instance, Guo et al. (2017)
and Lin (2017), that support the superior performance of the FF5FM over the FF3FM in the Chinese
stock market while Belimam et al. (2018) exhibit evidence in favour of FF3FM. On the other hand,
majority of the Indian studies only tested the CAPM and FF3FM, and FF5FM has been a less
explored area in the Indian equity market. Therefore, the present study contributes to broadening
asset-pricing literature in the Indian equity market. Furthermore, the study also aims to compare
CAPM, FF3FM, and FF5FM in explaining average returns for a better asset-pricing model in the
Indian context. The asset-pricing literature, particularly in the Indian context, lacks the studies
which attempt to address the issue of empirical testing of FF5FM as well as its comparison with
earlier asset-pricing models the Indian stock market. Moreover, the results of the present study
may have significant concerns for investors and regulators as it portrays the coherent picture of
the size, value, and investment effect in the market.

2. Research method

2.1. Data collection

A data collection of 396 listed companies is used in the present study. First, we compile all the
constituent companies of leading indices of National Stock Exchange of India namely Nifty 50,
Nifty Next 50, Nifty 100, Nifty 200, Nifty 500, Nifty Midcap 150, Nifty Small Cap 250, Nifty Large
mid-cap 250, Nifty Mid small-cap 400. The total number of companies from these 12 indices were
2200. After removing the duplicate entries, we were left with a different list of 396 companies.
During the whole study period, this sample constitutes 88 per cent of the total market capitaliza-
tion of listed equity shares on NSE and 26 per cent of total listed equity shares, as shown in Table 1.
Overall, the present study used a sample which genuinely resembles the whole market.
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Table 1. Information chosen companies

Year Sample Listed Percent Market cap Total Percent
Companies | Companies (Rs. Cr.) Market cap
(Rs. Cr.)
2009 336 1291 26 2,483,532 2,896,194 86
2010 362 1359 27 5,078,905 6,009,173 85
2011 381 . 1484 26 5,807,022 6,702,616 87
2012 394 1563 25 5,330,774 6,096,518 87
2013 402 1582 25 5,541,639 6,239,035 89
2014 394 1586 25 6,333,249 7,277,720 87
2015 421 1544 27 8,983,461 9,930,122 90
2016 429 1613 27 8,566,367 9,310,471 92
2017 429 1696 25 10,707,973 11,978,421 89
2018 416 1817 23 11,751,662 14,044,152 84
Average 396 . 1554 26 7,058,458 8,048,442 88

Notes: This table reports information chosen companies of the study.

Bartholdy and Peare (2005) documented the evidence regarding the sensitivity of the CAPM
betas to data frequency and period. They reported a bias estimation of beta based on the weekly
or daily return as well as for an extended study period. Taking a cue from this, some studies such
as Belimam et al. (2018) followed Bartholdy and Peare (2005). Therefore, the monthly adjusted
closing prices of sample companies are used for a reasonable study period from July 2009 to
March 2018. The monthly returns of the Nifty 50 Index are used as a proxy for the market portfolio.
The monthly adjusted closing stock prices, closing values of the Nifty 50 Index and accounting
information have been obtained for the sample companies from Capitaline database. Furthermore,
the yield on 91-days treasury bills of the government of India is incorporated as a risk-free return,
and this data is compiled from the official website (www.rbi.org.in) of the Reserve Bank of India.

2.2. Empirical models
Initially, the CAPM is verified by the following time series regression model:

Rpt — Rmt =a + (Rmt — th) + Et (1)

Then, the Fama-French three-factor (FF3FM) model is tested by the following regression model:

Rpt — R, = @i + (Rmt — Rgt) + (SMB) + (HML) + & (2)
Finally, the Fama-French five-factor (FF5FM) model is examined by the following regression

model.

Rpt — R, = aj + f(Rmt — Rpt) + Si(SMB) + H;(HML) + Pi(RMW) + I;(CMA) + & 3)
where

Ryt is the monthly return of a specific portfolio (S/L, S/M, S/H, B/L, B/M, B/H) and R . is the
monthly return on the market. Rqis the monthly risk-free return. SMB indicates the difference
between the average returns (for each month) of the three small market capitalization portfolios
and the three big market capitalization portfolios. Similarly, HML represents the difference between
the average returns (for each month) of the two high book-to-market portfolios and the returns of
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the two low book-to-market portfolios. Further, the RMW and CMA factors are computed in
a similar manner as HML sorted by profitability and investment, respectively. The coefficients for
each variable are B; S; H; P;, and I;. The &(t) represents the error term.

Using the methodology of Fama and French (2008, 2015)), the size (SMB) factor is measured by
the book capitalization of sample securities, while value (HML) is measured by the book to market
ratio. The profitability (RMW) is the difference between the returns of firms with robust (high) and
weak (low) operating profitability and the investment factor (CMA) is the difference between the
returns of firms that invest conservatively and firms that invest aggressively. Both profitability
(RMW) and investment (CMA) factors have been measured by return on equity and asset growth
(percentage increase (decrease) in total assets. The size portfolios are constructed at the beginning
of July of each year t from 2009 to 2018, by sorting all the sample stocks in descending order
based on market capitalization. The sample is then divided into two groups based on the median
market capitalization for the bottom 50% (small), and the top 50% (big). It leads to the creation of
two size portfolios of stocks falling under each group, namely small, and big named as s and b,
respectively.

Similarly, the value portfolios are constructed at the beginning of July of each year t from 2009
to 2018, by sorting all the sample stocks in descending order based on BE/ME. Then, three value
portfolios based on the breakpoints for the bottom 30% (low), middle 40% (medium) and top 30%
(high) of the ranked values of BE/ME of sample companies, are created. Thus, three value portfolios
of stocks falling under each group viz. low, medium, and high named as L, M, and H, respectively,
are obtained. Six portfolios are constructed from the intersection of two sizes and three BE/ME
groups are named as S/L, S/M, S/H, B/L, B/M, and B/H. S/L portfolio contains stocks of small market
capitalization and low BE/ME companies, while B/H portfolio represents big market capitalization
companies with high BE/ME ratio. Monthly value, as well as weighted returns on the six portfolios,
are calculated for each month starting from July of year t till June of year t + 1. The portfolios are
reformed in July of year t + 1 by using the same sorting method mentioned earlier. Further, the
RMW and CMA factors are computed in a similar fashion, i.e. constituting two size groups and three
groups of profitability and investment factors, respectively.

For each month SMB is the difference between the average of the returns on the three small-
stock portfolios (S/L, S/M and S/H) and the average of the returns on the three big stock portfolios
(B/L, B/M and B/H).

1/S S S\ 1/B B B
5MB:§<I+M+E>+§<Z+M+E>

HML is the difference between the average of the returns on the two high-BE/ME portfolios (S/H
and B/H) and the average of the returns on the two low-BE/ME portfolios (S/L and B/L).

1/S B 1/S B
”MLZE(n+n>‘z(z+z)

RMW (Robust Minus Weak) is the average return on the two robust operating profitability
portfolios minus the average return on the two weak operating profitability portfolios.

RMW = = (SR — BR) — %(sw — BW)

N~

CMA (Conservative Minus Aggressive) is the average return on the two conservative investment
portfolios minus the average return on the two aggressive investment portfolios
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CMA:%GCfB&féﬁAfBM

We followed the Fama and French (2008, 2015)), who employed the asset growth as a surrogate
for investment, which is indeed a percentage change in Total Assets over the previous year. The
profitability has been measured by return on equity that, in turn, computed by the net profit before
tax divided by the total shareholder’s equity. Further, to examine and compare the three asset
pricing models; initially, the regression coefficients of all the models are computed. Then we
analyzed the explanatory power of the factors, namely the size, value, profitability, investment
and market. In addition to this, the Gibbons et al. (1989), or GRS, the statistic has been employed
to test the null Hp: o = O for all of i, or simply to test the intercepts jointly. The GRS test is
conducted by deriving the intercepts (alphas) from the OLS regressions using and examining
whether the intercepts are jointly zero. The GRS test assumes that all of the intercepts or a’s
jointly equal zero, consequently the statistic should equal zero. If the a’s rise in absolute value,
then the GRS test statistic will also increase. The GRS statistic is modelled with the intercepts and
error terms computed from equations (1), (2) and (3). For the CAPM we let a = (a1, ....,an)'and
€ = (el t, ..., ent)’ be n vectors that include the intercepts and error terms from equation (2). We
must assume that E(et) = 0, E(et et '), = 3, cov(rmt, et) = 0, and €, are jointly normally distributed.

The equation for the single factor CAPM which tests the null Ho: o; = 0 for all of i is shown in (4)
below.

J:Q;ﬂ;2(1+%g PORES (%)

where ¢, and &, indicate the average excess return and standard deviation of the market
portfolio. N shows the number of assets or portfolios and T equals to the number of time-series
observations. The J statistic follows a F distribution with N degrees of freedom in the numerator
and T-N-1 degrees of freedom in the denominator.

Equation 5 is an extension of equation 4 that is used to produce the GRS test statistic in case of
the FF3FM and FF5FM models.

(T-N-1

N ) (1+ fﬂk"bflfﬂk)ildzi la (5)

where ¢, is a k—vector of factor means, R is the k x k covariance matrix of the factor returns and
the alphas are derived from the multiple regression equations (2X3). An unproductive asset-pricing
model yields a greater value of the GRS statistic. A higher value of GRS statistics (and a small
p-value) points the rejection of the hypothesis that the value of the alphas jointly are different
from zero, subsequently, the factor models are ineffective in describing the variation of the
average stock returns. Therefore, a larger GRS statistic indicates the poor performance of the
asset-pricing model.

2.3. The empirical test and results

Table 2 exhibits the average monthly excess returns and standard deviations for the six portfolios
of every factor. It is evident from the results that small portfolios in each panel outperforms the big
portfolios hence indicating a size effect in the Indian equity market. As expected, small stocks also
exhibit more risk than big stocks as quantified by the standard deviation of monthly returns during
the whole study period. Among the factors, the SMB (0.83 percent) yields a higher average monthly
excess return that corroborates the size effect. The results exhibit a small value effect among the
high market-cap (big) stocks since average excess returns increase from -0.06 percent for the
highest book-to-market portfolios to 0.15 percent for the lowest book-to-market portfolios.

Page 6 of 15



Khudoykulov, Cogent Economics & Finance (2020), 8: 1832732 *’;‘ Cogent oo economics & ﬁ nance
https://doi.org/10.1080/23322039.2020.1832732

Table 2. Summary statistics for portfolios and factors

Return Risk

Low Medium High Low Medium High
Panel A: Size/book-to market portfolios
Small 0.0094 0.0088 0.0098 0.0567 0.0661 0.0762
Big 0.0015 00023 | -0.0006 0.0419 0.0532 0.0653
Panel B: Size/profitability portfolios
Small 0.0041 0.0110 0.0125 0.0750 0.0611 0.0598
Big -0.0030 00026 | 0.0034 0.0627 0.0544 0.0404
Panel C: Size/investment portfolios
Small 0.0123 0.0082 0.0070 0.0580 0.0646 0.0716
Big 0.0046 0.0011 0.0021 0.0414 0.0517 0.0750
Panel D: Factors ERM SMB HML RMW CMA
Return 0.0017 00083 | 0.0037 0.0060 0.0024
Risk 0.0463 0.0295 0.0197 0.0140 0.0192

Notes: This table reports the Summary statistics for Portfolios and Factors on basis of return and risk.

Furthermore, the profitability effect is more pronounced in small stock than big stocks, and the
RMW (0.60 percent) factor secure the second rank among. Panel C of Table 2 exhibits the associa-
tion of excess returns and the investment measured in terms of assets growth. Again, the small
portfolios in all growth categories outperform the big portfolios. On the whole, the empirical results
regarding risk-return summary statistics of sample stocks exhibit the superior performance of
small-cap stocks in the Indian equity market, which is a manifestation of size effect reported
frequently in emerging markets.

2.4. Size and book-to-market portfolios

Table 3 presents the empirical results of regression equations of three asset-pricing models for the
six size and book-to-market portfolios. Panel A, B, and C document the intercept terms its the
loadings for factors, and the adjusted R? for CAPM, FF3FM, and FF5FM, respectively. It is evident
from the results presented in Panel A of the table that the market factor loadings for all the six
sizes/book-to-market portfolios are statistically insignificant hence posing the question mark on
the explanatory power of beta of CAPM. In addition to this, except one portfolio, i.e., small/low the
intercepts for all the portfolios are indistinguishable from zero. Further, the adjusted R? are
negative except one portfolio.

On the other hand, the empirical results of FF3FM presented in Panel B support that all the
intercepts on the model are statistically insignificant. It is interesting to note that the majority of
SMB factor loadings are statistically significant and have negative signs. These findings are incon-
sistent to results of previous studies such as Fama and French (1996), Beliraman, Tan and Lakhnati
(2018), Sehgal and Balakrishnan (2013), Sreenu (2018) and indicate an insignificant size-effect in
the Indian equity market during the study period of 2009 to 2018. The results also point towards
a positive and statistically significant value-effect as all the HML factor loadings are positive and
significant. These results are also not in line with earlier studies. Panel C reports the empirical
findings of FF5FM. Similar to FF3FM, HML factors are positive and significant, while size factors
loadings are statistically insignificant. It is curious to note that the RMW factor loadings are
negative and significantly differ from zero for all the six portfolios.

On the contrary, the CMA factor loadings for all the portfolios are positive and statistically

significant. Overall the average adjusted R? for the CAPM is 0.002, and the same is 0.4395 for
FF3FM while for FF5FM it is 0.5310. On the whole, the empirical results indicate the superior
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Table 3. Regression results for six size/book-to-market portfolios

Size/book to market

Low Medium High Low Medium High
CAPM
a t(a)
Small 0.0095 0.0089 0.0098 1.7779* 1.4212 1.3585
Big 0.0017 0.0024 —0.0005 0.4524 0.4855 -0.0827
B t(p)
Small -0.0782 -0.0808 -0.0434 -0.6721 -0.5945 -0.2769
Big —-0.1435 -0.0902 —-0.0715 -1.6828* -0.8253 -0.5324
Adjusted R?
Small -0.0049 -0.0058 -0.0083 GRS 1.8774
Big 0.0162 -0.0028 —0.0064 P-Value 0.0914
Fama-French three Factor Model
a t(a)
Small 0.0010 0.0016 0.0016 0.2649 0.3726 0.3859
Big 0.0008 0.0023 0.0010 0.2235 0.5189 0.2649
B t(p)
Small -0.1317 -0.1516 -0.1317 -1.5594 -1.7001* -1.4683
Big -0.1590 -0.1242 -0.1317 -1.9168* -1.3079 -1.5594
SMB t(SMB)
Small 0.3771 -0.5674 -0.9719 1.2424 -0.7708* —3.0152***
Big -0.3214 -1.2180 -2.6228 -1.0781 —3.5669*** —8.6400***
HML t(HML)

Small 1.4818 3.2952 4.4418 3.2609*** 6.8691*** 9.2051***
Big 0.9691 2.7679 5.4818 21714 5.4150** 12.0633***
Adjusted R?

Small 0.4737 0.5696 0.6719 GRS 0.3943
Big 0.0729 0.2456 0.6034 P-Value 0.8811
Fama-French Five Factor Model
a t(a)
Small 0.0085 0.0088 0.0087 2.1521* 2.0777* 2.0480**
Big 0.0065 0.0110 0.0085 1.6153 2.5123* 2.1521*
§ (@)
Small -0.2018 -0.2169 —-0.1847 -2.5701* —2.5692** —2.1752**
Big -0.1952 -0.2064 -0.2018 -2.4326"* —2.3604** —2.5701**
SMB t(SMB)
Small 1.1766 0.3074 0.2522 2.2363* 0.5436 0.4433
Big 0.8508 -0.2911 -1.8233 1.5827 -0.4968 -3.4656***
HML t(HML)
Small -0.4794 1.3770 2.5229 —0.8543 2.2823* 4.1568***
Big -0.5765 0.4765 3.5205 -1.0054 0.7624 6.2727**
RMW t(RMW)
Small -1.8375 -1.8787 —2.1850 —3.4674%* —3.2977*** —3.8127***
Big -1.9232 -2.1406 -1.8375 -3.5516*** -3.6270 —3.4674*
CMA t(CMA)
(Continued)

Page 8 of 15



Khudoykulov, Cogent Economics & Finance (2020), 8: 1832732 *;‘ Cogent oo economics & ﬁnance

https://doi.org/10.1080/23322039.2020.1832732

Size/book to market

Low Medium High Low Medium High
Small 1.8138 1.6686 1.2742 3.2949%+* 2.8197*** 2.1404**
Big 0.8157 2.1271 1.8138 1.4502 3.4697** 3.2949***
Adjusted R?
Small 0.5711 0.6362 0.7226 GRS 1.2112
Big 0.1822 0.3973 0.6767 P-Value 0.3067

Notes: This table documents the regression results of CAPM (Equation 1), the FF3FM (Equation 2), and the FF5FM
(Equation 3) for the six size/book-to-market portfolios for the period 2009 to 2018. The table contains the intercepts,
the coefficients for each factor, and the adjusted R2. The table also reports the value of GRS test statistics and P-value
for the CAPM, the FF3FM and the FF5FM. ***, ** *Denote statistical significance at the 1, 5, and 10% levels, respect

performance of FF5FM over the FF3FM and CAPM in explaining average return in the Indian equity
market during the study period of 2009 to 2018.

2.5. Size and profitability portfolios

Table 4 documents the empirical results of the regression equations of all the asset-pricing models
for the six size and Profitability portfolios. Panel A, B, and C exhibit the intercepts terms, the slope
coefficients of factors, and the adjusted R? for CAPM, FF3FM, and FF5FM, respectively. It is curious
to note that the market factor loadings for all the six sizes/profitability portfolios show negative
signs as well as being statistically insignificant. These results are consistent with the results of size
and boo-to-market portfolios. Again, the empirical results indicate invalidity of the CAPM.

Further, in the case of small/high and small/medium profitability portfolios, the intercepts are
statistically significant. The adjusted R? for all the portfolios yield negative values except one
portfolio. Panel B presents the results of statistically insignificant intercepts values for all the six
portfolios. It is worthwhile to note that the SMB factor loadings in the case of big portfolios are
negative and statistically significant. Similar to the findings of size and book-to-market portfolios,
the empirical results in this case also exhibit positive and statistically significant HML factor
loadings for all portfolios. The adjusted R? varies from 0.3482 to 0.6174 for all portfolios showing
an improvement over the CAPM. Panel C shows the empirical results of FF5FM. In this model, the
SMB factor loading is statistically significant for only one portfolio, i.e., small/low.

Similarly, the results report only one significant HML factor loading. Interestingly, again, the
RMW factor loadings are negative and significantly different from zero for five portfolios. On the
other hand, all the CMA factor loadings are positive and statistically significant. Additionally, the
average-adjusted R? for the CAPM is —0.02625 meaning that, there is a negative relationship
between the beta and expected return of stocks. Based on the CAPM theory, there is a positive
and linear relationship between expected return and its beta. It is 0.4816 for FF3FM while for FF5FM
it is 0.4996. Overall, the empirical results indicate superior performance of FF5FM and FF3FM over
CAPM in explaining average return in the Indian equity market during the study period of 2009 to
2018. However, the results indicate the equal magnitude of performance of the FF5FM and the
FF3FM.

2.6. Size and investment portfolios

Table 5 presents the empirical results of regression equations of three asset-pricing models for the
six size and investment portfolios. Panel A, B, and C document the adjusted R?, the factor loadings,
and intercept terms for CAPM, FF3FM, and FF5FM, respectively. As in the case of book-to-market
and profitability portfolio, the results regarding investment portfolios indicate the statistically
insignificant market factor loadings again doubting the validity of the explanatory power of beta
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Table 4. Regression Results for six size/profitability portfolios

Size/profitability

‘ Low ‘ Medium ‘ High ‘ Low ‘ Medium High
CAPM
a t(a)
Small 0.0042 0.0110 0.0126 0.5947 1.9041* 2.2420**
Big —-0.0028 0.0027 0.0036 -0.4767 0.5288 0.9702
B t(B)
Small -0.0496 -0.0413 -0.0917 -0.3215 -0.3287 -0.7469
Big —-0.0662 —-0.0851 -0.1452 -0.5132 -0.7612 -1.7701*
Adjusted R?
Small —-0.0081 —-0.0081 —-0.0039 GRS 6.1490
Big —-0.0066 -0.0038 0.0188 P-Value 0.0000
Fama-French three Factor Model
a t(a)
Small -0.0050 0.0037 0.0049 -1.0985 0.8996 1.1495
Big -0.0026 0.0029 0.0010 -0.5128 0.6764 0.2649
B t(Pp)
Small -0.1330 -0.1038 -0.1494 -1.3961 -1.1897 -1.6760*
Big -0.1119 -0.1243 -0.1317 -1.0622 -1.3565 -1.5594
SMB t(SMB)
Small -0.4871 -0.2801 0.0256 -1.4226 -0.8934 0.0799
Big -1.7223 -1.4963 -2.6228 —4.5472%** —4.5420%** —8.6400***
HML t(HML)
Small 3.6579 2.6326 2.0767 7.1365*** 5.6090*** 4.3303***
Big 3.8252 3.3045 5.488 6.7467** 6.7007** 12.0633***
Adjusted R?
Small 0.6174 0.5176 0.4731 GRS 43992
Big 0.3496 0.3286 0.6034 P-Value 0.0005
Fama-French Five Factor Model
a t(a)
Small 0.0057 0.0095 0.0100 1.4391 2.2334* 2.2542%
Big 0.0073 0.0122 0.0067 1.5369 3.0071*** 1.7321*
B ()
Small —-0.2060 -0.1680 -0.2097 —.6085** -1.9727* —2.3728**
Big -0.1831 -0.1947 -0.1903 -1.9277*% —2.4042** —2.4515**
SMB t(SMB)
Small 1.6288 0.0222 0.1612 3.0777** 0.0389 0.2722
Big 0.1115 0.0719 0.0498 0.1752 0.1325 0.0958
HML t(HML)
Small 0.7130 1.1371 0.7769 1.2631 1.676* 1.2298
Big 1.1163 0.7977 0.4792 1.6445 1.3782 0.8635
RMW t(RMW)
Small -3.5610 -1.1320 -0.8725 -6.6801*** -1.9689* -1.4626
Big -3.1771 -2.8273 -1.1125 —4,9567*** —=5.1729*** —2.1232**
CMA t(CMA)
(Continued)
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Size/profitability
Low Medium High Low Medium High
Small 1.6870 1.7307 1.6482 3.066*** 2.8981*** 2.6599***
Big 1.6793 1.6997 0.6129 2.5221* 2.9938*** 1.1260
Adjusted R?
Small 0.7520 0.5662 0.5115 GRS 2.8369
Big 0.4880 0.5058 0.1746 P-Value 0.0135

Notes: This table documents the regression results of CAPM (Equation 1), the FF3FM (Equation 2), and the FF5FM
(Equation 3) for the six size/profitability portfolios for the period 2009 to 2018. The table contains the intercepts, the
coefficients for each factor, and the adjusted R%. The table also reports the value of GRS test statistics and P-value for
the CAPM, the FF3FM and the FF5FM. ***, ** *Denote statistical significance at the 1, 5, and 10% levels, respectively

Table 5. Regression results for six size/investment portfolios

Size/investment

‘ Low ‘ Medium ‘ High ‘ Low ‘ Medium ‘ High
CAPM
a t(a)
Small 0.0125 0.0082 0.0069 2.2948** 1.3495 1.0238
Big 0.0048 0.0013 0.0022 1.2321 0.2873 0.3167
B t(p)
Small -0.1292 -0.0509 -0.0003 -1.0875 -0.3835 -0.0021
Big -0.0964 —0.1859 -0.0732 -1.1390 -1.7712* -0.4745
Adjusted R?
Small 0.0016 -0.0077 0.0719 GRS 3.2816
Big 0.0026 0.0188 —-0.0070 P-Value 0.0053
Fama-French three Factor Model
a t(a)
Small 0.0051 —0.0001 —-0.0013 1.2765 -0.0413 -0.2979
Big 0.0048 0.0015 0.0000 1.2512 0.3619 0.0070
B t(p)
Small -0.1868 -0.1186 -0.0783 -2.2288** -1.3340 -0.8303
Big -0.1153 -0.2191 -0.1334 -1.4476 —2.4277* -1.0703
SMB t(SMB)
Small -0.0670 -0.1446 -0.5556 -0.2225 -0.4525 -1.6393
Big -0.6852 —-1.2551 -1.5799 —2.3932* —-3.8690** —-3.5269***
HML t(HML)
Small 2.1916 2.6550 3.5464 4.8586*** 5.5480*** 6.9893***
Big 1.5464 2.7819 41757 3.6082** 5.7287*** 6.2273***
Adjusted R?
Small 0.5049 0.5508 0.5891 GRS 2.3066
Big 0.1211 0.2799 0.3459 P-Value 0.0394
Fama-French Five Factor Model
a t(a)
Small 0.0092 0.0078 0.0088 2.1967** 1.9121* 2.1538*

(Continued)
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Table 5. (Continued)

Size/investment

Low Medium High Low Medium High
Big 0.0079 0.0087 0.0132 1.9627* 2.1241* 2.4270%*
B t(B)
Small —-0.2059 -0.1937 -0.1840 —2.4633** —2.3627* —2.2530**
Big -0.1304 —0.2474 —0.2495 -1.6180 -3.0105*** —2.2929**
SMB t(SMB)
Small 1.0210 0.7601 0.2319 1.8232* 1.3832 0.4239
Big 0.1435 0.8485 0.1462 0.2658 1.5412 0.2006
HML t(HML)
Small 1.0469 0.5196 0.8821 1.7525* 0.8865 1.5110
Big 0.6625 0.7392 0.6453 1.1501 1.2587 0.8299
RMW t(RMW)
Small -1.6168 -2.0307 —2.2348 —2.8662*** —3.6689*** —4,0539%**
Big -1.2385 -3.0271 —-3.5591 -2.2766"* —5.4583*** —4.8471**
CMA t(CMA)
Small 0.3550 1.9358 2.8015 0.6058 3.3669*** 4.,8922%**
Big 0.2871 0.4502 2.9398 0.5081 0.7815 3.8543*
Adjusted R?
Small 0.5360 0.6399 0.7093 GRS 1.2773
Big 0.1515 0.4356 0.5299 P-Value 0.2744

Notes: This table documents the regression results of CAPM (Equation 1), the FF3FM (Equation 2), and the FF5FM
(Equation 3) for the six size/investment portfolios for the period 2009 to 2018. The table contains the intercepts, the
coefficients for each factor, and the adjusted R?. The table also reports the value of GRS test statistics and P-value for
the CAPM, the FF3FM and the FF5FM. *** ** *Denote statistical significance at the 1, 5, and 10% levels, respectively

of CAPM. Nevertheless, except one portfolio, i.e., small/low the intercepts for all the portfolios are
indistinguishable from zero.

Contrary to the results of book-to-market and profitability portfolios, the adjusted R? for the
majority of the portfolios are positive. The results of FF3FM are presented in Panel B. The empirical
results indicate statistically insignificant intercepts values for all the six portfolios. Again, the SMB
factor loadings for Big portfolios are negative and statistically significant. On the other hand, the
empirical results in this case also reveal positive and statistically significant HML factor loadings for
all portfolios. The adjusted R? varies from 0.1211 to 0.5891 for all portfolios. Panel C reports the
empirical results of FF5FM. The results exhibit a statistically insignificant size and HML factor
loadings. It is worthwhile to mention that the RMW factor loadings are negative and significantly
differ from zero for all the six portfolios.

On the other hand, the CMA factor loadings for all the portfolios are positive and statistically
significant in case of three portfolios out of six. The adjusted R? varies from 0.1515 to 0.7093 for
all portfolios-exhibiting the superiority of FF5FM over CAPM and FF3FM. Overall, The average-
adjusted R? for the CAPM is 0.0136, and the same is 0.3917 for FF3FM while for FF5FM it is 0.5003.
On the whole, the empirical results indicate superior performance of FF5FM over the FF3FM and
CAPM in explaining average return in the Indian equity market during the study period of 2009 to
2018.
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2.7. Comparison of the asset-pricing models

The empirical results also include the GRS test statistic and its p-value to compare the three asset-
pricing models. Panel A of Table 3 reports the GRS test statistics for the CAPM. The empirical results
here yield credence to the null hypothesis that all of the intercepts or o’s jointly equal zero in case
of CAPM. The GRS test values are between 1.87 to 6.14 for all the portfolios, and this indicates that
the CAPM is ineffective in explaining the cross-section variation of sample stocks in the Indian
equity market during the whole study period.

On the contrary, in the case of FF3FM, the GRS statistics are between 0.3943 and 4.39, indicating
no better description of the average return of sample stocks despite adding the size and value
factors in CAPM equation. Overall, the results also show the impotence of FF3FM in describing the
returns of size, investment, profitability and value portfolios in the Indian equity market. It is
curious to note that GRS test values in case of the FF5FM are between 1.21 and 2.83-lowest among
all models. These results exhibit the FF5FM as an improved descriptor of stock return. The finding of
results is the similarity to Guo et al. (2017), Lin (2017), and Fama and French (2015) who document
the superiority of the FF5FM over the FF3FM. However, the empirical results of the present study
contradict the findings of Belimam et al. (2018) who exhibit evidence in favour of FF3FM in the
Chinese equity market.

3. Conclusion

The asset-pricing model has been a core area of research in finance due to its applicability in
corporate finance and security analysis. Over the last five decades, researchers have been endea-
vouring to decode the issue to put forward a better asset-pricing model for their respective
financial markets. The present study attempted to achieve this goal by evaluating and comparing
three popular asset-pricing models that are the capital asset-pricing model, the Fama-French
three-factor model, and the Fama-French five-factor model in the Indian equity market for the
period of January 2009 to November 2018. The study examined the role of the size, profitability,
value, investment, and market factors in explaining the average equity returns at the Indian
bourses. The empirical results reveal the inferior performance of single market factor in describing
the variations in average stock returns in comparison of the FF3FM and FF5FM.

Further, the size and value factors when adding to CAPM yields a vital melioration in explaining
the variation in average returns of sample stocks. Based on the CAPM theory, there is a positive
and linear relationship between expected return and its beta Sehgal and Balakrishnan (2013) and.
Sreenu (2018) in the Indian market. Unfortunately, the finding of result shows that there is no
relationship between expected return and its beta thus, CAPM is invalid for the Indian market.
Additionally, the five-factor model (FF5FM) generates better results than the CAPM and the FF3FM,
as reported by earlier studies. It is worthwhile to note that the investment and value factors are
significant for the majority of the portfolios. In contrast, the size and profitability factors could not
play a role in explaining the average stock returns.

Our findings are contrary to the results of some recent studies such as Lin (2017), Guo et al.
(2017), and Belimam et al. (2018) in the and Sreenu (2018), Arora and Gakhar (2019) in the Indian
market. As far as the superiority of pricing model is concerned the results are similar to the
findings of Guo et al. (2017), Lin (2017), Fama and French (2015, 2017)), and, who reveal the
superior performance of the FF5FM. Regarding the suitability of one universal asset-pricing model
to all markets, one should note that the literature suggests that different markets across the globe
have their distinctive anomalies. Therefore, these markets should be distinctly examined. On the
whole, the empirical results point toward the five-factor model as a better model of asset-pricing
in the Indian equity market context as compared to the capital asset-pricing model and three-
factor model. Still, the five-factor model has to capture entire variations in average stock returns.
Further research in this area may be carried out by considering country-specific or local factors
concerning the Indian equity market to yield better results.
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