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Abstract

The study attempts to investigate the pricing of liquidity risk in Indian stock market for the
sample of S&P BSE 500 stocks over the period from 1st April 2000 to 31st March 2017, by
employing different liquidity measures including - Trading volume, Turnover rate, Relative
(Quoted) Spread, Effective Spread, and Amihud Illiquidity Ratio. The results suggest
that liquidity play a significant role in explaining returns for BSE stocks; irrespective of
liquidity measure used. It is an important and independent factor to explain equity returns
in asset pricing models after controlling for additional risk factors like market, size, value,
momentum, profitability, and investments. It provides statistically significant and positive
relationship between illiquidity and expected stock returns. Among the various asset-pricing
models employed, Liquidity-augmented Fama-French three-factor model turned out to be
best in explaining cross section variation in liquidity-sorted portfolio returns of BSE stocks.
It is evident that strong liquidity premium exist at Bombay stock exchange, where illiquid
stocks outperform liquid stocks, which has strong implications for mutual funds managers,
investment analysts as well as small investors who are continuously on lookout for trading

strategies that beat the market.

INTRODUCTION

The efficient market hypothesis by Fama (1970) has been challenged in the past
few decades by the researchers around the world by detecting cross sectional
and time series patterns in stock returns known as financial market anomalies.
Financial market anomalies popularly referred a capital asset pricing (CAPM)
anomalies, often-cited as criticisms of EMH are: value effect (Stattman, 1980), size
effect (Banz, 1981), momentum effect (Jegadeesh & Titman, 1993), and January
effect (French, 1980; Keim, 1983; Reinganum, 1983) to name a few. The primary
assumption of the efficient market hypothesis (EMH) is the perfect frictionless
market, where investors are rational, there are no transactions costs, information
is symmetric, investors have homogenous expectations, and therefore markets
are efficient. However, as far as financial markets are concerned, this frictionless
representation is theoretical abstraction nowhere close to reality. In reality, the
financial market is more complex as traders do not arrive simultaneously and
information is asymmetric; there are various frictions in the market that affect
the price formation process. Stoll (1978) and Amihud & Mendelson (1980) argued
that liquidity providers must be compensated for inventory risk and providing
immediacy in the market. These frictions generate divergence of stock prices
from its true fundamental value. It seems impossible to have frictionless efficient
market and in the field of market microstructure, prices are affected by various
market frictions and exploring the role of frictions in the price formation process
is extremely significant.
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Liquidity, in general explained as the ability to trade large
quantities quickly at low cost with little price impact. This
accounts four dimensions to liquidity, that is, trading
quantity, trading speed, trading cost, and price impact.
“Investors prefer to commit capital to liquid investments,
which can be traded quickly and at low cost whenever the
need arises. Investments with less liquidity must offer higher
expected returns to attract investors. In equilibrium, the
expected returns on capital assets are increasing functions of
both risk and illiquidity” Amihud and Mendelson (1991,
p.56). Amihud, Mendelson and Pedersen (2005) identified
five factors as a source of stock illiquidity: exogenous
transaction costs, inventory risk, demand pressure,
search frictions and asymmetric information. These
aspects of market make it costly for participants to carry
out transactions, which in turn influence the asset prices.
Alternatively, these illiquidity sources vary over time so
investors face liquidity risk for holding assets. Therefore,
investors demand compensation for the extra risk
associated to illiquidity in the form of a higher expected
return. The hypothesis on the relationship between stock
return and stock liquidity was first proposed by Amihud
and Mendelson (1986), originate that the stock return is
an increasing and concave function of the spread; hence
investors require compensation for the cost of illiquidity.
Following Amihud and Mendelson (1986), many studies
have explored this positive illiquidity-return association
using different liquidity proxies. Amihud and Mendelson
(1989); Amihud and Mendelson (1991); Brennan and
Subrahmanyam (1996); Brennan et al. (1998); Chalmers
and Kadlec (1998); Nguyen, Mishra and Ghosh (2007);
Chordia et al. (2001, 2009); Datar et al. (1998), Amihud
(2002); Pastor and Stambaugh (2003); Acharya and
Pedersen (2005); and Liu (2006) all elaborate upon the role
of liquidity as a determinant of expected stock returns.
For emerging markets, Jun, Marathe and Shawky (2003)
examine 27 emerging equity markets; Bekaert et al. (2007)
study 18 emerging stock markets; Amihud, Hameed,
Kang and Zhang (2015) in 45 countries; Chiang and
Zheng (2015) in G7 countries; Chan and Faff (2005) and
Limkriangkrai et al. (2008) in Australian stock markets;
and Wang and Cheng (2004) and Wang and Kong (2011)
in Chinese stock markets, all found a positive return-
illiquidity relation in emerging markets supporting
Amihud and Mendelson’ (1986) argument. In contrast,
Constantinides (1986); Heaton and Lucas (1996); and
Vayanos (1998) presented model implying that liquidity,
indeed have an effect on stock returns, but a second order
effect which is somewhat weak in magnitude. Most of the
studies have been conducted on the U.S. equity market
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with very few for the emerging markets, but no work has
been done particularly investigating liquidity premium
in Indian Stock market.

With the liberalisation and automation of Indian stock
market, there have been appreciable changes in Indian
equity market in last two decades. Indian capital market
has adopted the best possible trading practices like
rolling settlement, electronic trading, dematerialisation
of shares, innovative financial products, introduction
of derivatives, advancement in technology etc. over the
years has enhanced liquidity and transparency. The core
objective of this study is to examine the pricing of liquidity
risk in Indian stock market by employing alternative
liquidity measures including Trading volume, Turnover
rate, Relative (Quoted) Spread, Effective Spread, and
Amihud Illiquidity Ratio.

The rest of the paper is organised as follows: next section
presents the data and methodology used, followed by
empirical results and findings of the study and finally the
conclusions and implications are discussed.

RESEARCH METHODOLOGY

Data: The sample for the rationale of the study consists
of S&P BSE 500 stocks of the Bombay Stock Exchange;
which fairly represents the market as it has a broad
spectrum of stocks belonging to 20 major industries of
the economy and accounts more 90% of the total market
capitalisation of the BSE. The sample period ranges from
1t April 2000 to 31 March 2017, not including data prior
to 2000 mainly due to the major changes in the market
structure of Indian stock market during that period. The
data for the analysis have been mainly collected from
the CMIE Prowess, Bloomberg, and Thomson Reuters
databases and web sources like www.rbi.org.in, and
www.bseindia.com, that are widely used and renowned
for providing accurate and complete historical data. Two
frequencies of data are used, daily data for the estimation
of stock liquidity and monthly data for the analysis of
asset pricing models.

Monthly closing adjusted share prices (adjusted for stock
dividends, rights issues and stock splits) of sample stocks,
have been used to calculate the monthly stock returns
that are employed for further estimations. Monthly
closing index values (S&P BSE 500) have used to calculate
monthly return on market portfolio. The cut-off implicit
yield on 91 days Treasury Bills from the Reserve Bank of
India (RBI) monthly handbook of statistics published at
RBI website, have been used as a proxy for risk free return.
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The daily data for the sample of BSE stocks have been
used to compute different liquidity proxies that includes
bid price, ask price, mid price, closing price, volume
weighted average price, trading volume, turnover, and
no. of outstanding shares. For the estimation of factors
in asset pricing models, the study also uses various
accounting and financial information regarding the
sample companies such as market capitalisation, price-to-
book value ratio, operating profit before provisions and
contingencies, book equity, and total assets. It is important
to specify that the entire data set was not available for
all sample companies throughout the sample period of
17 years, therefore effective number of companies used
in the analysis ranges from 265 to 490 for both the stock
exchanges.

Methodology: In order to investigate the liquidity
premium in the Indian equity market, the present study
comprehensively employs five liquidity measures for
the formation of portfolios. Many measures of liquidity
have been proposed, no one measure has been put forth
as being superior to other. The operational definitions of
these liquidity measures are presented below.

Definition of Alternative

Operational Liquidity

Measures

Dimensions

Liquidity

Operational Definition

Measure

| 1. |Trading Brennan and Subrahmanyam| Trading

‘ | Volume (1995): Dollar Trading Volume | Quantity,

i ‘ = No. of Shares Traded * Depth

Avera ge Price
r =| —
2. Turnover Rate | Datar etal. (1998): The ratio of ~ Trading
|trading volume to the number Speed,
\ of shares outstanding Immediacy
3. |Relative Amihud and  Mendelson | Transaction

(Quoted) (1986): It is the ask price minus | cost, Width

\ |Spread the bid price divided by the

{ | \ average of the bid-ask prices

‘ . | Effective |Lee (1993): It is twice| Transaction
Spread the absolute value of the| cost, Width

| ‘ transaction price minus the

‘L | | midpoint of the bid-ask prices

|5 |Amihud | Amihud (2002): Thedaily ratio|  Price |
Mliquidity of absolute stock return to its| Impact,
Ratio dollar volume, averaged over Resiliency ‘

| ‘ |some period ‘

If liquidity does indeed plays a significant role as
expected, then the inclusion of it in the creation of
different investment strategies based on factors like size,
value, momentum, profitability, and investment should
fully explain and capture the effects of abnormal excess
risk-adjusted returns.

Construction of Liquidity Portfolios (Dependent Variable):
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Decile portfolios are created for all the liquidity proxies
for each year throughout the sample period for BSE
stocks. First, decile portfolios are created based on
trading volume as a proxy for liquidity for each year all
through the sample period. In June of year (t), securities
are sorted (in descending order) according to the average
trading volume in the previous year. Subsequently, the
sorted stocks are divided into ten portfolios, i.e. P1-P10
and equally weighted monthly returns are estimated
for these portfolios for the next twelve-month (July of
year t to June of year t+1), and then the excess portfolio
return is calculated by subtracting the risk-free rate from
the monthly portfolio returns. P1 is the liquid portfolio,
which contains 10% of the most liquid stocks while P10
is the illiquid portfolio consisting of 10% of the least
liquid stocks, as measured by trading volume. In order
to evaluate the economic feasibility of liquidity based
investment strategy ie. buying illiquid stocks (P10)
and short selling liquid stocks (P1), a portfolio (P10-P1)
consisting of long position in P10 and a short position in
P1 is also constructed. Portfolios are rebalanced in June
of each year and this continues until the last year of our
sample period. This strategy is known as 12/12 strategy
i.e. 12 months formation period and 12 months holding
period of portfolios. For the inclusion in a portfolio,
the stock must have been traded during the year. To
check the robustness of results, four more proxies for
liquidity viz. Turnover rate, Relative (Quoted) Spread,
Effective Spread, and Amihud Illiquidity Ratio are used.
The sample stocks are sorted into ten decile portfolios
for each liquidity proxy, in a similar manner as for the
trading volume. However, for the formation of liquidity
portfolios for Relative (Quoted) Spread, Effective Spread,
and Amihud Illiquidity Ratio, stocks are sorted in
ascending order, as they are the measures of illiquidity.

Regression  Models: The well-documented models
considered in this study are the Standard CAPM model
of Sharpe (1964) & Lintner (1965), Fama-French three-
factor model (1993), Carhart’s four-factor model (1997)
and Fama & French five-factor model (2015) to explain
cross-sectional variations in equity portfolio returns in
the Indian stock market. Further, to analyse the effect
of liquidity factor on asset pricing, these models are
extended further by augmenting the liquidity (IMV)
factor in the Standard CAPM model, Fama & French
three-factor model, Carhart’s four-factor model and
Fama & French five-factor model. Our main motivation
for conducting this test is to examine the effect of market
frictions - Illiquidity on the expected stock returns of BSE.
Ordinary least squares (OLS) time-series regressions are




estimated for each of the liquidity-sorted decile portfolios
of BSE on the following factor models:

Model 1: Standard CAPM

RPt - th = +3M(RMt - Rﬁ,)"f" &

Model 2: Fama & French Three-Factor Model
Rp, — Rf, = +.BM(RMt - th) + Bsmp (SMB,)
+Pimn(LMH,) + &

Model 3: Carhart’s Four-Factor Model
Rp, = Ry, = < +fu(Ru, = Ry,) + Bsup (SMB,)
+Pimu (LMH.) + By (WML) + &

Model 4: Fama & French Five-Factor Model

RPt - th = +BM(RMt - Rfc) ks BSMB(SMBL')

+Bmu(LMH;) + Bruuw (RMW,) + Bena(CMAL) + &

Model 5: Liquidity Augmented Standard CAPM
Rp, = Ry, = & +Bu(Ru, — Ry ) + By (IMV,) + ¢

Model 6: Liquidity Augmented Fama & French Three
Factor Model

Rp, = Ry, = & +By(Ry, = Ry,) + Bsup(SMB,)
+Bmu(LMH,) + By IMV:) + &

Model 7: Liquidity Augmented Carhart’s Four Factor
Model '

RPc - th =% +ﬁM(RMc - th) + Bsmp(SMB;)

+Bimu(LMH,) + Bwm (WMLe) + By (IMVy) + &

Model 8: Liquidity Augmented Fama & French Five
Factor Model

Rp,— Ry, = +BM(RMt - th) + Bsmup(SMBy) + Bryu(LMH,)

+Bruw(RMW,) + Beya(CMAL) + By (IMVY) + &

where, R, - Rﬂ is portfolio excess return; is the intercept;
e - Rﬂ is market excess return; SMB, is the size factor;
LMH, is the value factor; WML, is the momentum factor;
RMW, is the profitability factor; CMA, is the investment
factor; IMV, is the liquidity factor; ¢, is a residual (random
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error) term; and the factor sensitivities or loadings,
ﬁM’ :B SMB’ IBLMH’ ﬁ WML’ p RMW ﬁCM/\’ and f my are the slope
coefficients in the time series regression for market, size,
value, momentum, profitability, investment and liquidity
risk factors respectively.

Our null hypothesis is that if liquidity is not priced in
Indian stock market at BSE, the above factor models
should capture all the variations in the liquidity-sorted
portfolio returns and intercepts [ = 0 for all the portfolios.
A positive and significant alpha value implies the
availability of abnormal portfolio returns. The alternate
hypothesis is that if liquidity is priced, the intercepts
0 > 0 for illiquid stocks portfolio or jointly different
from zero. Similarly, other null hypothesis is that if
information is not priced at BSE, the above factor models
should capture all the variations in the information-
sorted portfolio returns and intercepts [| = 0 for all the
portfolios. A positive and significant alpha value implies
the availability of abnormal portfolio returns. The
alternate hypothesis is that if information is priced, the
intercepts (1 > 0 for high information asymmetry stocks
portfolio or jointly different from zero. The hypothesis is
tested at 1%, 5%, and 10% level of significance. Statistically
significant values of slope coefficient of various factors
would indicate that those factors are important in
explaining cross sectional variations in portfolio returns
otherwise not. Also, whether independent variable(s) in
a particular model significantly explain cross sectional
variations in equity portfolio returns or not can be
detected by looking at its adjusted value. The higher the
value of adjusted the greater is the explanatory power
of the independent variable(s) included in the model. If
liquidity is priced, the intercepts will be equal to zero in
the models controlling for liquidity factor and liquidity
beta should be significantly positive for illiquid stocks
portfolios indicating the presence of liquidity premium
in the Indian stock market.

Time-series data often exhibits both autocorrelation and
heteroskedasticity. However, the Ordinary Least Squares
(OLS) methodology depends on the assumption that the
regressorsareexogenous,withtheerrorsarehomoskedastic
and serially uncorrelated. If not considered, it may lead
to estimates that are statistically inefficient and possibly
may produce misleading inferences. One of the most
popular estimators in the field of econometrics is Newey
and West (1987), an autocorrelation-consistent as well as
heteroskedasticity-consistent estimator of the variance-
covariance matrix of the Ordinary Least Squares (OLS)
estimator. All regressions models employed in the study
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are estimated using the Newey-West (1987) procedure
that automatically corrects for any autocorrelation and
heteroscedasticity in the data.

Construction of Risk Factors (Independent variables): Fama &
French (2015) instigate that model’s performance is not
sensitive to the way its factors are defined. Therefore, for
the construction of risk factors considered essential for the
asset pricing in Indian Stock Market, this study follows
Fama & French (1993) approach of mimicking portfolios.

The Market Risk Premium (R, , - R ,) that is Excess Return
on Market Portfolio is calculate by subtracting risk free
return (cut-off implicit yield on 91 days Treasury Bills)
from the monthly return on market portfolio; S&P BSE
500 index taken as proxies of market portfolio for Bombay
Stock Exchange.

Market capitalisation and price-to-book value (P/B) ratio
are used as proxies for the size and value respectively. For
the construction of size and value factor, at the June end
of each year, the sample stocks are independently sorted
into two size portfolios (Small (S) and Big (B)) on the
basis of market capitalisation (50:50 split) and three value
portfolios (Low (L), Medium (M), and High (H)) based on
P/B Ratio on a 30:40:30 divide. Six portfolios (S/L, S/M,
S/H, B/L, B/M, & B/H) are formed at the intersection
of size and value. The equally weighted average monthly
returns on the six portfolios are estimated for the next
twelve-month (July of year t to June of year t+1). Portfolios
are rebalanced each year and it continues throughout the
sample period. (Size Factor) is the difference between the
returns on diversified portfolios of small stocks and big
stocks, while (Value Factor) is measured as the difference
between the returns on diversified portfolios of low and
high P/B stocks.

_(S/L+S/M +S/H) (B/L+B/M +B/H))
3 3

SMB

_(S/L+B/L) (S/H+B/H)
2 2

LMH

In order to create momentum factor controlled for size,
each year June end, the sample stocks are independently
sorted into two size portfolios (Small (S) and Big (B)) on
the basis of market capitalisation (50:50 split) and three
momentum portfolios (Winners (W), Neutral (N), and
Losers (L)) with prior performance based on average
past twelve months excess returns on 30:40:30 divide.
Six portfolios (S/W, S/N, S/L, B/W, B/N, & B/L) are
formed at the intersection of size and prior performance.
The equally weighted average monthly returns on the six
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portfolios are calculated for the next twelve-month (July
of year t to June of year t+1). Portfolios are rebalanced
each year and it continues throughout the sample period.
(Momentum Factor) is calculated as the average returns
on the portfolios of winners minus losers stocks based on
past year performance.

(S/W + B/W) (S/L+ B/L)

2 2

WML =

For the construction of profitability and investment factor,
operating profitability (calculated as revenue minus cost
of goods sold, minus selling, general and administrative
expenses, minus interest expenses, all divided by book
equity) is used as a proxy of profitability, while change
in total assets [ as a proxy of investment. The profitability
and investment factors of the 2x3 sorts, RMW and CMA,
are constructed in the same way as for LMH (Value Factor)
except the second sort is on operating profitability (Robust
minus Weak) and investment strategy (Conservative
minus Aggressive) respectively. To estimate profitability
and investment factors controlled for size, each year June
end, first the sample stocks are independently sorted into
two size portfolios (Small (S) and Big (B)) on the basis of
market capitalisation (50:50 split). Then, three portfolios
based on operating profitability (Robust (R), Neutral (N),
and Weak (W)) and based on investments (Conservative
(C), Neutral (N), and Aggressive (A)) on a 30:40:30 divide
independently. Six portfolios (S/R, S/N, S/W, B/R,
B/N, & B/W) are formed at the intersection of size and
operating profitability. Another six portfolios (S/C, S/N,
S/A, B/C, B/N, & B/A) are formed at the intersection
of size and investment. The equally weighted average
monthly returns on these portfolios are calculated for
the next twelve-month (July of year t to June of year t+1).
(Profitability Factor) is the returns on the diversified
portfolios of robust minus weak profitability stocks,
and (Investment Factor) is the difference between the
returns on diversified portfolios of the stocks of low and
high investment firms, also known as conservative and
aggressive investment stocks.

B (S/R+B/R) B (S/W +B/wW)
2 2

RMW

_(S/C+B/0C) B (S/A+B/A)
2 2

CMA

IMV, is estimated for each of the liquidity measure;
Trading Volume, Turnover rate, Quoted Spread, Effective
Spread, and Amihud Illiquidity Ratio independently.
For the construction of liquidity factor controlled for
size, at the June end of each year, the sample stocks are



independently sorted into two size portfolios (Small (S)
and Big (B)) on the basis of market capitalisation (50:50
split) and three liquidity portfolios (Very Liquid (V),
Moderately Liquid (N), and Illiquid (I)) based on a 30:40:30
divide using each liquidity measure independently. Six
portfolios (S/V, S/N, S/1, B/V, B/N, & B/I) are formed
at the intersection of size and liquidity. The equally
weighted average monthly returns on the six portfolios
are calculated for the next twelve-month (July of year t
to June of year t+1). Portfolios are rebalanced each year
and it continues all through the sample period. (Liquidity
Factor) is the average returns on the portfolios of illiquid
stocks minus the average returns on the portfolios of very
liquid stocks.

_(S/I+B/D) (S/V+B/V)

2 2

MV

It may be noted that financial year in India is defined as
April of year t to March of year t+1. However, to avoid
look ahead bias, the portfolios formation is performed
in each year June end with the assumption that data is
available to investors at the time of investment decision.

While testing asset-pricing models, portfolio analysis
is taken rather than individual stocks. The betas of
individual stocks can be difficult to estimate with high
accuracy, due to relatively high stock-specific risk, and
potential structural and cyclical changes over time. These
problems can be mitigated by forming portfolios of stocks
and periodically re-balancing these portfolios (Blume
(1970)). This approach yields relatively accurate and
stable beta estimates.

Impact of Economic Conditions - Boom and Recession
Period: We investigate the impact of different economic
conditions i.e. boom and recession period on the liquidity
effect in Indian stock market at BSE. It is contended
that stock returns are cyclical in nature, provide higher
risk adjusted returns during recession than the boom
period. Market frictions are generally higher in recession
period due to awful nature of economic environment;
therefore investors may require a higher premium on
stocks. To capture the liquidity effect during different
economic conditions, we decompose the alphas and slope
coefficients of market factors of different portfolios in the
boom and recession period, by using dual beta model
(Bhardwaj and Brooks, 1993) constructed by incorporating
a single dummy variable (D) in the standard CAPM
model. For the creation of dummy variable (D), boom and
recessionary periods for Indian economy are adopted as
identified by Federal Reserve Bank of St. Louis. Different
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dates for boom and recession periods are given below:

Boom Periods
February 2003 - September 2007 ‘
April 2009 - January 2011
August 2013 - April 2016

Recessionary Periods
July 2000 - January 2003
October 2007 - March 2009
February 2011 - July 2013
May 2016 - March 2017

Dummy variable (D) is formed by assigning 0 for the boom
period months and 1 for the recession period months.
Following modified dual beta version of the factor models
are estimated to capture the impact of boom and recession
period economic conditions.

Dummy Variable Regression for the liquidity-sorted
decile portfolios:

Rp— Ry =ag+a;D + Bo(Ry — Ry) + ByD.(Ry — R) + &,

EMPIRICAL RESULTS & FINDINGS

The descriptive statistics of monthly excess returns of
decile portfolios for BSE stocks sorted on the five alternate
liquidity measures viz. Trading Volume, Turnover rate,
Relative (Quoted) Spread, Effective Spread, and Amihud
Iliquidity Ratio over the total sample period are presented
in Table I. It is evident from the table that mean monthly
excess return of illiquid stocks portfolio (P10) is much
higher than liquid stocks portfolio (P1), for alternative
liquidity proxies. An examination of t-statistics reveals
that the mean monthly excess returns of all the portfolios
are significant except for P1 i.e. liquid stocks portfolios.
In case of portfolios formed on trading volume, the mean
excess return on P10 is found to be 3.84% per month as
against 0.66% per month on P1. This clearly provides
that an investor can earn liquidity premium of 3.18% per
month, about 38% per annum, by adopting a long short
strategy by buying P10 and selling P1, which is quite
robust. Using turnover rate, relative spread, effective
spread, and amihud illiquidity measure, the monthly
liquidity premiums are found to be 0.80%, 3.36%, 1.97%,
and 2.92% respectively. However, high returns on illiquid
stocks portfolio may not favour the implementation of
long short strategy. From the perspective of portfolio
manager’s it seems more feasible to go long on illiquid
stocks which promise a mean monthly return in the range
of 2.42% to 4.06% for the alternate liquidity measures.
Nliquid stocks provide returns, which is almost two
to three times returns on liquid stocks depending on
the different liquidity measures used. The existence of
liquidity premium at Bombay stock exchange (BSE) is
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confirmed as the mean monthly excess returns increase
almost monotonically from P1 to P10; irrespective
of liquidity measure used. This indicates positive
relationship between illiquidity and expected return.
The standard deviation also exhibits a similar pattern
with large values for illiquid stock portfolios, especially
for effective spread and amihud illiquidity measure.
However, there is no significant difference in return
variability of portfolios sorted on trading volume,
turnover rate, and relative spread. The skewness and
kurtosis values of portfolios indicate positive skewness
(skewed to right) and leptokurtic distribution (fatter
tails). Additionally, Jarque-Bera statistics and p values
in the table show that the null hypothesis of normality
cannot be accepted at 1% level of significance.

Table II provides descriptive statistics of the explanatory
variables in the time series regressions. It is observed that
mean returns of all the liquidity factors and other risk
factors are mostly positive and significant (except RMW).
The skewness values exhibit that all explanatory variables
are positively skewed, except RM-RF, WML, RMW, and
IMV (turnover rate) are negatively skewed. The kurtosis
values greater than three implies leptokurtic distribution
(fatter tails) and Jarque-Bera statistics, and its p values in
the table indicate that the null hypothesis of normality
cannot be accepted at 1% level of significance.

The correlations between the risk factors or explanatory
variables employed in the study are reported in Table III.
A high degree of correlation was observed between size
factor and liquidity factors from trading volume, quoted
spread and Amihud illiquidity. Further, high degree
of correlation was observed between liquidity factors
derived from trading volume, turnover, quoted spread
and Amihud illiquidity, with the exception of effective
spread. All other correlation coefficients being well
below 0.5, does not detect any extremely high value of
the correlation coefficient that may give rise to concerns
of multicollinearity problem in asset pricing models.

The return behaviour of portfolios sorted on alternate
liquidity measures was in conformity with the risk story
i.e. P10 theilliquid stocks portfolio provides higher returns
than P1 the liquid stocks portfolio. A mere confirmation
of liquidity premium at BSE may not be exciting for the
investors who are in search of abnormal profits. A more
important issue is to verify the existence of observed
liquidity premium in Indian stock market through asset
pricing models, using five alternate liquidity proxies to
confirm the robusiness of results. Table IV, V, VY, VY, &

'i————fi
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VIII present results of the asset pricing models on liquidity
portfolios derived from trading volume, turnover rate,
relative (quoted) spread, effective spread and amihud
illiquidity measure respectively, to check relationship
between liquidity and equity returns at Bombay Stock
Exchange.

First, the standard CAPM model is employed, where
excess portfolio returns are regressed on the excess return
for the market factor. It is clear that intercept value (i.e. a-
measure of abnormal returns) increases monotonically as
one move from liquid to illiquid stocks portfolio (i.e. P1 to
P10), irrespective of liquidity measure used. The illiquid
stocks portfolio (P10) based on trading volume provide
a statistically significant abnormal return of 3.09% per
month against abnormal return of -0.30% per month
for liquid stocks portfolio (P1). The monthly abnormal
returns generated by illiquid stocks portfolios based on
turnover rate, relative (quoted) spread, effective spread,
and amihud illiquidity measure are found to be 1.71%,
3.29%, 2.42% and 3.01% against liquid stocks portfolios
are 0.52%, -0.21%, 0.67% and 0.06% respectively. The
monthly abnormal returns generated by long short
investment strategy i.e. P10-P1 based on trading volume,
turnover rate, relative (quoted) spread, effective spread,
and amihud illiquidity measure are found to be 3.4%,
1.19%, 3.5%, 1.74%, & 2.95% respectively. These findings
indicate that the illiquid stocks outperform liquid stocks
portfolio over the study period. The null hypothesis (i.e.
a = 0) is rejected as intercept value for portfolios are
positive and statistically significant. As one move from
P1 to P10, the value of alpha increases sharply and for
liquid stocks portfolios it is even negative (see the alpha
values of P1 based on trading volume and relative spread
which are -0.0030 and -0.0021 respectively). This implies
that while illiquid stocks portfolios earn statistically
significant positive abnormal returns; the liquid stocks
portfolios may provide lower than what they should,
given their level of risk. These findings indicate the
presence of a strong liquidity premium at Bombay Stock
Exchange (BSE) irrespective of the liquidity measure
used. A glance at the adjusted value reveals the fact
that the market factor is important in capturing a large
amount of variation in common stock returns especially
for the liquid stock portfolios. It must be noted that the
coefficient of determination ( value) is low for illiquid
stocks portfolios (e.g. on an average it is 67.4% for P10
as against 87.6% for P1) suggesting that the portfolios
of illiquid stocks have larger unexplained variations in
their returms. Mostly, the market beta “” is larger than
one and highly significant across portfolios. Market beta



decreases as one move from liquid to illiquid stocks
portfolios (P1 to P10) in case of trading volume, turnover
rate and relative spread based portfolios, indicating that
market risk of liquid stocks is higher than that of illiquid
stocks. However, market beta increases from P1 to P10 in
case of portfolios based on effective spread and there is
no large difference between the market beta coefficient
of liquid and illiquid stocks portfolio based on amihud
illiquidity measure. In case of long short investment
strategy portfolio i.e. P10-P1, market beta are found to be
negative but with very low value of ; except for effective
spread based portfolio. These empirical results show the
presence of a strong liquidity effect (i.e. illiquid stocks
portfolio outperforming the portfolio of liquid stocks) at
BSE over the study period (2000-2017), whatever be the
liquidity measure used.

It is clearly visible that market factor (excess return on
market portfolio) captures the most part of cross-sectional
variations in equity returns at BSE, but not all. Large
CAPM alphas may not imply abnormal performance
of portfolios; it actually represents compensations for
missing risk factors. Therefore, we extend our analysis
by employing well-known multifactor models i.e. Fama-
French three-factor model (1993), Carhart’s four-factor
model (1997), and Fama & French five-factor model
(2015).

In Fama-French three-factor model (1993),

portfolio returns are regressed on the market, size, and

excess

value factor. With the inclusion of size and value factor
in the standard CAPM model, results show that there
has been considerable improvement in adjusted values,
especially for illiquid stocks portfolios (on an average it
is 86.7% for P10 as against 90.2% for P1). Alpha values
reduce substantially and become insignificant for almost
all portfolios except for illiquid stocks portfolios for which
alpha values are still significant. Market beta remains
positive and significant throughout, but slightly decreases
in magnitude. Overall, size and value factors are positive
and highly significant for all the portfolios except size
coefficient being negative for P1 (liquid stocks portfolio)
in case of trading volume, relative spread and amihud
illiquidity measure based portfolios. Size coefficient
( increases as one move from P1 to P10, which implies
that illiquid stocks portfolios tend to load more strongly
on size factor as compared to liquid stocks portfolios.
However, there is only marginal difference in value
coefficient () across portfolios. Hence, this implies that
size, value, and market factor together can better explain
cross-sectional variations in liquidity sorted portfolios at
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BSE than the market factor alone, irrespective of liquidity
measure used.

The standard CAPM and Fama-French three-factor
model do explain a major part of returns on liquidity
sorted portfolios. However, the returns for some of the
illiquidity portfolios have still not been fully explained,
we further extend the Fama-French three-factor model
into Carhart’s four-factor model by adding an additional
risk factor i.e. momentum factor. The results illustrate that
there is no substantial improvement in adjusted values.
Alpha values remain quite stable and are still significant
for illiquid stocks portfolios. There is no apparent effect
on market, size, and value factors coefficient; overall, they
are still positive and highly significant across portfolios.
Momentum factor coefficient ( is insignificant throughout
the portfolios except for liquid stocks portfolios, where it
is negative and significant. This implies that WML factor
does not play a significant role in explaining expected
stock returns at BSE.

Further, we further extend the Fama-French three-factor
model into Fama-French five-factor model by adding two
additional risk factors i.e. profitability and investment
factor. The additional risk factors i.e. RMW and CMA does
not play any significant role to explain cross-sectional
variations in portfolio returns at BSE, except for liquid
stocks portfolios, where are negative and significant.
With the inclusion of profitability and investment factor
in Fama-French three-factor model, there is no significant
improvement in adjusted values, alpha values remain
quite stable and are still significant for illiquid stocks
portfolios and no visible effect on market, size, and value
factors coefficient. Therefore, among various models,
Fama-French three-factor model (based on market, size,
and value factors) turned out to be best in explaining
cross sectional variation in liquidity-sorted portfolios
returns. However, the returns for some of the illiquidity
portfolios have still not been fully explained, we further
extend our analysis to test the importance of liquidity by
augmenting liquidity factor (IMV) in the Standard CAPM
model of Sharpe (1964) & Lintner (1965), Fama-French
three-factor model (1993), Carhart’s four-factor model
(1997), and Fama & French five-factor model (2015).

With the inclusion of liquidity factor in the asset pricing
models, there has been considerable improvement
in adjusted values, indicating that there is a relevant
improvement in the explaining variability of portfolio
returns by liquidity-adjusted models. Alpha values
reduce and market, size, and value factor continues



CONCLUSION

We investigated the role of liquidity in pricing of stock
returns in Indian stock market for the sample of S&P
BSE 500 stocks over the period from 1% April 2000 to
31t March 2017, In order to test and compare abnormal
performance of the liquidity-sorted portfolios, well-
documented models considered in this study are the
Standard CAPM model of Sharpe (1964) & Lintner (1965),
Fama-French three-factor model (1993), Carhart’s four-
factor model (1997), and Fama & French five-factor model
(2015). These models are extended further to test for the
role of liquidity in Indian stock market by augmenting
the liquidity (IMV) factor in the Standard CAPM model,
Fama & French three-factor model, Carhart’s four-factor
model, and Fama & French five-factor model. We have
found statistically significant and positive relationship
between illiquidity and expected returns of BSE stocks,
consistent with Amihud and Mendelson (1986) idea of
existence of liquidity premium in U.S. equity market. It is
evident that strong liquidity premium exist at BSE, where
illiquid stocks outperform liquid stocks. The strength of
results are proved using five alternate liquidity measures
viz. Trading volume, Turnover rate, Relative (Quoted)
Spread, Effective Spread, and Amihud Illiquidity Ratio.
Overall, the results suggest that liquidity is an important
and independent factor to explain equity returns in asset
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