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Abstract
This study extends the literature on the relationship between stock liquidity and returns by
presenting evidence from the capital market of a developing economy. Using data from the
Zimbabwe Stock Exchange, we apply a vector autoregression model in examining the impact of
stock liquidity on returns over the period February 2009 to December 2012. The study employs
four proxies as stock liquidity measures, namely; trading volume, turnover, relative bid-ask
spread and relative spread. The analysis also applies Granger causality tests from the VAR
models. We also enhance the robustness of the analysis by considering the impulse response
functions and variance decompositions. Results from the study show that stock liquidity variation
plays an important role in stock returns because investors tend to price liquidity premium in
stocks. The main finding is that liquidity negatively affects stock returns for stocks listed on the
ZSE.
Keywords; stock liquidity, stock returns, trading volume, turnover, relative spread, relative bid –
ask spread, vector auto – regression, Granger causality
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1. Introduction
Contemporary finance has witnessed renewed interest in the time series dynamics of stock
liquidity and the associated effect on stock returns. This can be traced to the evolution of the
global financial crisis from 2007, which saw a decline in the liquidity of assets of financial firms
(e.g mortgage based securities) and in the liquidity of their stocks (Boehmer, Jones, and Zhang
(2009).Only a few empirical studies have investigated the nexus between stock liquidity and
returns in small developing economies such as Zimbabwe. To this end, this study should
contribute in filling this gap in financial literature. In the context of this research, stock liquidity
is defined as the ease with which the stock can be converted into cash, in a short period of time,
without a significant decrease in its price or value. The vast amount of research on the stock
liquidity/return relationship suggests that investors generally prefer to hold assets that are easily
convertible and would therefore require a risk premium for securities that are relatively illiquid
(Datar et al. (1998) and Marshal (2006). The Zimbabwe Stock Exchange has been described by
several market participants as illiquid since the introduction of the multi-currency system in
January 2009 and its subsequent reopening in February of the same year after a three month
closure. The market has been characterised by fluctuating trade volumes, and some of the stocks
have remained heavily discounted. This study therefore seeks to scientifically verify such
assertions by examining the effect of liquidity on returns for all the stocks listed on the ZSE. It is
noteworthy that the Zimbabwe Stock exchange currently has 73 stocks listed and its market
capitalization hovers around US$5 billion.

2. Literature Review
Contributions to the literature on the relationship between stock liquidity and returns include the
works of Amihud and Mendelson (1986), Constantinides (1996), Heaton and Lucas (1996),
Brennan and Subrahmanyam (1996), Datar, Naik and Radcliffe (1998), Brennan et al. (1998),
Vayanos (1998), Subrahmanyam (1998), Jones (2001), Amihud (2002), O’Hara (2003), Pastor
and Stambaugh (2003), Acharya and Pedersen (2004), Baker and Stein (2004), Hasbrouck
(2005), Archarya and Pedersen (2005), and Chan and Faff (2005). For example, Amihud and
Mendelson (1986) investigate the role of liquidity in asset pricing. In their empirical study, they
tested the hypotheses that the market-observed expected return is an increasing function of the
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relative bid-ask spread and that this function is concave. Through the cross-sectional tests, they
find that a 1% increase in the relative bid-ask spread is associated with a 0.211% increase in the
monthly risk-adjusted excess return. Also, they find that the slope coefficients of the spreads are
positive and generally decreasing in the spread. This means that the results imply that there is an
increasing and concave connection between returns and spreads.

Datar et al (1998) tested the role of liquidity in stock pricing using a different proxy for liquidity the turnover rate. This rate is given by the number of shares traded as a fraction of the number of
shares outstanding. They basically apply the same methodological framework as Amihud and
Mendelson (1986) but with the addition of the book-to-market ratio of the stocks. An important
difference between this study and most other empirical studies of stock returns is that the analysis
is based on individual stocks rather than portfolios of stocks. For the empirical study, they
consider monthly frequency data for all stocks of non-financial companies on the NYSE from
July 1962 through December 1991. They find that there is a significantly negative relationship
between liquidity and stock returns. Chan and Faff (2005) investigate the role of liquidity in stock
pricing by adding the return on a mimicking liquidity portfolio to the Fama and French (1993)
three-factor model. Liquidity is proxied by the share turnover rate. Their study employs monthly
data for the period from 1989 through 1998 for listed Australian companies as of 2005. The main
result of their study is that they find support for adding the liquidity factor to the Fama and
French (1993) model. They identify an annualised turnover rate risk premium of more than 20%.
Their findings are robust and provide strong evidence of the pricing of liquidity in the Australian
equity market.
3. Methodology and Data

3.1.

Stock Returns

In this study stock returns were calculated by using the following formula:
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Where:

3.2.

Stock Liquidity Measures

Trading volume, Turnover, Relative Spread, and Relative Bid - Ask spread are the stock liquidity
measures employed in this study.

3.2.1. Trading volume
Trading volume per time interval (Qi,t) is incorporated in a lot of liquidity studies. Examples are:
Chordia, Roll & Subrahmanyam (2001), Chordia, Subrahmanyam & Anshuman (2001),
Hasbrouck & Saar (2002), and Hasbrouck & Seppi (2001. In this study, trading volume for time t
−1 until time t is calculated as follows:

3.2.2. Turnover
Turnover is also widely used as a measure of liquidity as exemplified by studies such as Chordia,
Roll and Subrahmanyam (2001), Chordia, Subrahmanyam and Anshuman (2001) and Chordia
and Swaminathan (2000). In this study, turnover (Vi,t) is derived for a specific time interval using
the following formula:
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3.2.3. Relative Spread

Studies that have made use of

relative spread as a liquidity measure include Fleming &

Remolona (1999). Relative spread is generally posited to account for changing market conditions
because pt may be at the ask price in an upward moving market, whereas it will be at the bid
price in a downward moving market. In this study the measure is estimated by the formula below;

It is instructive to note that the relative spread is extensively studied because it is easy to calculate
and enables the comparison of spreads of different stocks.

3.2.4. Relative bid-ask spread

The relative bid-ask spread is the spread between the price that a stock can be sold for (the bid
price) and the price it costs to purchase it (the ask price) through a market maker. Following
Amihud and Mendelson (1986), the relative bid-ask spread is calculated as follows:
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Correlation in stock liquidity and returns

The study determines the correlation between stock returns and liquidity using the measure ρ
defined as follows:

3.4.

Vector Auto - Regression Model

In this study, vector auto-regression modeling was used in the analysis of the impact of stock
liquidity on returns. It is noyeworthy that VAR modelling is normally used for forecasting
systems of interrelated time series and for analysing the dynamic impact of random disturbances
on the system of variables by making use of Granger causality tests, impulse response functions
and variance decomposition techniques. For example George and Hwang (1998) use VAR to
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evaluate day-time and overnight order flows with its respective returns.
The study estimates the following VAR model:
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Each equation is treated as a regression equation and we also compute the t-statistics for each
coefficient to assess its significance. Granger causality probability is used to assess causal links
between variables and impulse response for the underlying shocks to VAR model are
orthogonalized using the Cholesky decomposition before variance decompositions are computed.
For the specified VAR model, one can estimate the parameters using either the ordinary least
squares method or the maximum likelihood method. The two methods are asymptotically
equivalent. Under some regularity conditions, the estimates are asymptotically normal (Reinsel
(1993). In this research, the ordinary least square method is going to be employed in the
estimation of the regression models.
3.5.

Granger Causality Test

In this research, Granger causality tests are going to be undertaken. VAR models themselves do
not allow us to make statements about causal relationships. This holds especially when VAR
models are only approximately adjusted to an unknown time series process, while a causal
interpretation requires an underlying economic model. However, VAR models allow
interpretations about the dynamic relationship between the indicated variables. The primary
method for inferring causality in financial applications was developed by Granger (1969) to take
two time series and determine whether one predicts, or causes, the other. Here, pairwise causality
is defined by:

That is, Yt provides information about Xt+1 that is not contained in the rest of the set. There is no
mention of the magnitude of the probability or how much of a difference Yt makes to Xt+1 (there
may be better predictors or information that may be added to Yt to improve its predictive value).
Further, there is no intrinsic method of representing complex factors such that their causal roles
may be inferred automatically from the data. These statistics are more informative than the
estimated VAR regression coefficients or s which usually goes unreported.In practice, Granger
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causality is frequently tested using linear regression and determining whether the use of the
information in the possible cause leads to a smaller variance in the error term than when this
information is omitted.

3.6.

Impulse Response Function

To improve the robustness of the research, impulse response functions were also used. The
impulse response functions show the effects of an exogenous shock on the whole process over
time. One can therefore detect the dynamic relationships over time. More generally, an impulse
response refers to the reaction of any dynamic system in response to some external change. The
impulse response functions can be used to produce the time path of the dependent variables in the
VAR, to shocks from all the explanatory variables. If the system of equations is stable, any shock
should decline to zero whilst an unstable system would produce an explosive time path.
3.7.

Variance Decomposition

Also, as a way of improving the robustness of the research, variance decompositions were done.
Through conducting variance decomposition, it is possible to measure the proportion of the
movements in dependent variables that stem from their own shocks and shocks of the other
variables. This is an alternative method to the impulse response functions for examining the
effects of shocks to the dependent variables. This technique determines how much of the forecast
error variance for any variable in a system, is explained by innovations to each explanatory
variable, over a series of time horizons. Usually own series shocks explain most of the error
variance, although the shock will also affect other variables in the system. It is also important to
consider the ordering of the variables when conducting these tests, as in practice the error terms
of the equations in the VAR model will be correlated, so the result will be dependent on the order
in which the equations are estimated in the model.
4. Summary of Results
The summarised returns and liquidity measures for all the stocks show a very strong negative
correlation. This is in accordance with theory – stocks that are less liquid should yield higher
returns to compensate for the higher degree of illiquidity, hence a liquidity premium. Thus, a
stock with a low turnover, relative spread, relative bid-ask spread and trading volume should
yield a high return. Datar, Naik and Radcliffe (1998) also find that there is a significantly

COPY RIGHT © 2014 Institute of Interdisciplinary Business Research

28

ijcrb.com

JULY 2014

INTERDISCIPLINARY JOURNAL OF CONTEMPORARY RESEARCH IN BUSINESS

VOL 6, NO 3

negative relationship between stock liquidity and returns. Therefore, the identified relationship
seems robust. The results are also in line with Irvine et al. (2000) who reported negative
correlations between the market impact measures and depth. The empirical results are also
consistent with the works of Amihud and Mendelson (1989) who conducted cross-sectional
analyses of US stock returns and showed that risk-adjusted returns are decreasing with respect to
liquidity, as measured by the bid-ask spread. Brennan et al. (1998) also investigated the relation
between expected returns and several firm characteristics including market liquidity, as measured
by trading volume. They find a significant negative relation between returns and trading volume
for both NYSE and NASDAQ stocks, thus linking expected returns and liquidity. Chordia, Roll
& Subrahmanyam (2001) document a negative correlation of spreads and trading volume. This
further confirms the robustness of the results from the ZSE market. The vast quantum of research
on the stock liquidity/return relationship suggests that investors generally prefer to hold assets
that are easily convertible and would therefore require a risk premium for securities that are
relatively illiquid. By extension, an inverse relationship has been shown to exist between the
level of stock liquidity and returns on the ZSE market from the results presented in this research.
Therefore, it can be said that investors are willing to forego higher returns for higher liquidity. It
is important to note that the vector auto-regression models by themselves cannot fully bring out
the causal relationship between returns and stock liquidity. The Granger causality tests conducted
on all the stocks have shown that stock returns do not Granger cause stock liquidity. On the other
hand, the null hypothesis that liquidity does not Granger cause stock returns is rejected at 5%
level. The results are consistent with Chordia, Sarkar, and Subrahmanyam (2005) who explored
liquidity spill-overs in market capitalisation-based portfolios of NYSE stocks.
4.1.

Summary of stock Returns

Measure

Average

mean

0.0004

Standard deviation

0.0587

maximum

0.4885

Minimum

-0.7491

kurtosis

40.26

skewness

-0.6820
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4.2 Summary of Stock Liquidity Measures

4.3 Summary of Correlation in stock liquidity and returns
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4.4 Summary of vector auto - regression estimates

4.5 Granger Causality Tests
The table below presents the granger causality results. The null hypothesis that the stock liquidity
measures causes stock returns is rejected at 5% level.
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4.6 Impulse response functions
Impulse response analyses on the VAR models were conducted to improve robustness. The
results shown below show the effects of an exogenous shock over the whole process over time.
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4.7 Variance Decomposition
Variance decomposition results shown below enable the measurement of the proportion of
movements in dependent variables that stem from their own shocks and shocks of other variables.
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