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Abstract

Empirical work that investigates how market liquidity varies over time for an emerging market is virtually
nonexistent. This paper, therefore, provides evidence from the Amman Stock Exchange (thereafter ASE), on the
sources of the times-series variation of market liquidity and its time-series behavior, using a comprehensive
sample of stocks over a 15-year time span. Concurrent market movements and market trend variables
significantly affect daily changes in market liquidity. There is inconclusive evidence of the impact of market
volatility on market liquidity. Market liquidity exhibits both weekly and monthly regularities. Liquidity drops on
Sunday but there is inconsistency in its pattern on Thursday. The results of spread regressions show that market
liquidity is lower in February and December, while the results of trading activity regressions show that market
liquidity is lower in January compared with other months.
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1. Introduction

A large bulk of empirical research in market microstructure has focused on firms-specific liquidity and has
examined, in particular, its cross-sectional determinants (see Demsetz, 1968; Tinic, 1972; Benston & Hagerman,
1974; Branch & Freed, 1977; Stoll, 1978; Easley et al., 1996 among others). However, the early work on
commonality in liquidity by Chordia et al. (2000), Hasbrouck and Seppi (2001) and Huberman and Halka (2001)
focuses on market liquidity and diverts the attention of market microstructure literature towards this new area of
research (Note 1). Consequently, two areas of research that focus on market liquidity have emerged. The first,
concerns the importance of market liquidity on assets pricing, which has been extensively examined in the
literature and provides evidence that market liquidity is a priced risk factor that affects stocks returns (Note 2).
The other one is interested in identifying the determinants and the time-series behavior of market liquidity, but to
date, a few studies have examined market liquidity and the causes of its time-series variation.

Chordia et al. (2001), for example, investigate daily market liquidity for NYSE using measures of spread, depth
and trading activity over an 11 year period. They find that market liquidity is affected by market returns,
volatility and interest rate variables. They also find that market liquidity drops significantly on Fridays, around
holidays and increases prior to the announcement of macroeconomic variables. Fujimoto (2003) examines the
impact of macroeconomic variables on market liquidity for NYSE and AMEX. He finds that both inflation and
monetary policy have a significant effect on market liquidity. Consistent with Chordia et al. (2001), Fujimoto
also finds that daily variation in market liquidity is related to market returns and volatility. In addition, Van Ness
et al. (2005) examine the determinants of market liquidity in NASDAQ over the whole sample period and during
both bull and bear market. Their results show that market liquidity shows weekly regularities, and that current
market returns and interest rate variables affect market liquidity, but they find that market volatility is unrelated
to liquidity and macroeconomic announcements have a tiny effect on NASDAQ liquidity.

Moreover, Chordia et al. (2005) investigate the liquidity dynamics across equity and bond markets as well as the
impact of monetary policy on liquidity. Consistent with previous studies, their results show that market return
(volatility) is negatively (positively) related to market illiquidity and there is a day of the week effect on both
markets' liquidity. They also find that relaxed monetary policy results in high stock market liquidity. Following
the same line, Goyenko and Ukhov (2009) examine the joint dynamic of stock and bond markets liquidity and
monetary policy. They find a linkage between bond and stock market liquidity in addition to monetary policy
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effect on markets liquidity. Recently, Comerton-Forde et al. (2010) provided evidence of the impact of market
maker income statement and balance sheet variables on market liquidity. Finally, Tayeh (2010) shifted the
attention towards European stock markets and examined the determinants of the time-series variation and the
time-series behavior of market liquidity before and after the automation of trading systems in the Vienna, Swiss,
Amsterdam, and Frankfurt Stock Exchanges.

The above mentioned studies focus on market liquidity of developed markets, the US markets in particular.
Studies on emerging markets that examine the factors that cause the daily variation in market liquidity and
analyze its time-series behavior are virtually nonexistent. Therefore, this research provides the first evidence, and
extends the literature by investigating this issue on the Jordanian stock market, namely, the ASE, which is one of
the emerging markets in the Middle East and North Africa region (thereafter MENA).

Examining liquidity of emerging markets could be very important and could provide useful insights into market
participants including exchange regulators and investors. One interesting characteristic of the structure of
emerging markets, especially in the MENA region, is that they have no market makers. This results in a lack of
liquidity provision, and thus, market liquidity represents a major concern to market participants. Consequently,
lower liquidity in emerging markets, compared with developed markets, will result in significant returns erosion.
That is, the liquidity effects in emerging markets is considered to be stronger than that in developed markets
(Lesmond, 2005; Bekaert et al., 2007), and its variation could represent a systematic risk that could have an
effect across stocks' liquidity and returns. This stimulates the investigation of the sources of the time-series
variation in market liquidity in emerging markets. Furthermore, the research on MENA markets is almost
neglected (Lagoarde-Segot & Lucey, 2008): therefore, any empirical research into these markets will be
considered as a valuable addition to the literature, and will enhance our knowledge and understanding of the
factors that affect market liquidity in these markets.

The analysis of the determinants of market liquidity and its time-series variation in the ASE is carried out over a
15-year sample period, using daily measures of market liquidity; quoted spread, proportional quoted spread,
effective spread from Roll (1984), modified effective spread, high-low spread estimator developed by Corwin
and Schultz (2012), turnover rate, volume, trading value and number of trades. The time-series market liquidity
is constructed as a cross-sectional average of a liquidity measure for all stocks traded on a particular day.

Following the methodology of Chordia et al. (2001) the results show that market liquidity is related to concurrent
market conditions; there is an improvement in market liquidity when the market performs well and vice versa.
There is an impact of market trend variables on market liquidity. However, the results regarding the recently
rising market are inconclusive. That is, the recently rising market coefficient is positively related to the quoted
and proportional quoted spread, but it is negatively related with other spread measures. Also, a recently rising
market is negatively related to the turnover rate but is positively related to trading value. A recently falling
market is associated with an increase in market liquidity. Consistent with the market microstructure argument,
the majority of the results show that recent market volatility is negatively related to market liquidity. Finally, the
results provide evidence of the existence of distinct weekly and monthly seasonality. That is, market liquidity
drops significantly on Sundays as well as in both February and December.

The rest of this paper is organized as follows: Section 2 describes the data and explains liquidity measures,
Section 3 presents the time-series properties of market liquidity, Section 4 discusses the empirical results, and
Section 5 presents the conclusion.

2. Data

The reliability of the results for the determinants and time-series behavior of market liquidity requires a
construction of market liquidity series that spans a long sample period. Therefore, daily data have been used to
measure liquidity rather than high frequency data, which are not available for emerging markets even for a short
time period. The daily data for this study are obtained from ASE for all firms during a 15-year sample period,;
from January 1, 2000 to December 31, 2014. For each stock included in the sample, the data include closing
price, high and low prices, best bid and ask prices, trading volume, number of shares outstanding, and number of
trades. Data on stock market price index are collected to calculate market return variables. Initial inspection of
the data uncovered some recording errors such as multiple trading symbols for a company, duplication in some
data records, and errors in the date. These errors were either deleted or corrected.

2.1 Measures of Liquidity

Liquidity is an evasive and multidimensional concept that cannot be measured precisely. It has several
dimensions such as immediacy, width, depth, and price resilience, which cannot be captured in a single measure.
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On the other hand, each liquidity measure available in literature captures at least one of its dimensions. This
research, therefore, employs some liquidity measures that are frequently and widely used in the market
microstructure literature.

First, Quoted Spread: is measured as the difference between ask and bid prices. Demsetz (1968) argues that
bid-ask spread reflects the price for immediate trading. It is widely used as a liquidity measure in most of the
literature. It is given by:

QBAS;; = PA;y — PB;, @
Where QBAS;; the quoted bid-ask spread for stock i at day t, PA;;and PB;are the ask price and bid price for
stock i at day t.
Second, Proportional Quoted Spread: is computed as the percentage of the difference between ask and bid price
to the midpoint of the quoted bid-ask spread.
PAi,t - PBi,t

PQBASM = W (2)

2

Where PQBAS;; is the proportional quoted bid-ask spread for stock i at day t.

Third, Roll Measure (i.e. Effective Spread): Roll (1984) introduces a measure of effective spread that depends on
measuring the serial covariance among daily changes in stock prices. This covariance results from the bouncing
of stock’s price between the bid and ask prices. This measure is estimated as follows:

EFFSi't = 2\/_ COU(APL'I, APi,f—l) (3)

Where, EFFS;; is the effective spread for stock i at day t, P and P;., are the observed price for stock i on day t
and t-1 respectively.

Fourth, Modified Roll (i.e. modified Effective Spread): as in equation (3), Roll measure is undefined when there
is a positive serial covariance. Therefore, a modified version of this measure is used through replacing the
positive values of covariance with zeros (see Goyenko et al., 2009). It is estimated as follows:

2\/— cov(APi‘t, APi,t—l) when cov(AP,, AP,_;) < 0
MEFFS;, = @)
0 when cov(AP,, AP,_;1) = 0

Where, MEFFS; is modified effective spread for stock i at day t.

Fifth, High-low spread estimator: recently, Corwin and Schultz (2012) developed a simple way to measure
bid-ask spread using daily data for high and low prices. Corwin and Schultz argue that this measure is easy to
use and that it captures both the cross-section and time-series variation in spreads of individual firms, and that it
broadly captures liquidity more than the bid-ask spread itself. This measure is estimated as follows:

HL Spread = 2 ia;al) (5)
_ ([2B-VB) _ ¥
a= (3-2v2) 3-2V2 GD)

p= (1 () + (1n (1)) 62)
7= (i () 69

Where, L; and H, are the daily low and high prices.

Sixth, Volume: the total number of shares that are traded during the day.

Seventh, Turnover: Turnover reflects trading frequency, but it cannot capture the trading cost. However, it is
observable when liquidity cannot be observed directly. It is an intuitive measure of liquidity and it is attractive
and easy to calculate using daily data (see Datar et al., 1998; Chen, 2005). It is calculated as follows:

Volume; ;

TOV;, =

(6)

Number of shares outstanding; ¢
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Table 1. Summary statistics for market liquidity

Variable Mean Median Std. Dev. CcVv Minimum Maximum
QBAS 0.153 0.119 0.127 0.833 0.023 1.626
PQBAS 0.120 0.097 0.108 0.904 0.013 1.334
EFFS 0.023 0.020 0.013 0.563 0.004 0.227
MEFFS 0.014 0.013 0.006 0.427 0.003 0.039
HL Spread 0.021 0.020 0.005 0.263 0.000 0.048
TOV 0.006 0.005 0.033 5.934 0.000 1.955
Volume (000's) 87.458 66.115 968.227 11.071 2.221 58617.004
Tvalue (JD 000) 147.165 87.173 193.160 1.313 5.448 8216.950
NoTrades 44.936 37.517 25.516 0.568 5.844 137.492

Note. This table represents the time series summary statistics for market liquidity variables. Market liquidity series are constructed as the
cross-sectional average of the liquidity of all stocks for each trading day in the sample. The sample period extends from January 2000 to
December 2014, with 3689 trading days. QBAS is the quoted bid-ask spread, PQBAS is the percentage quoted bid-ask spread, EFFS, is the
Roll (1984) measure of effective spread, MEEFS is the modified Roll measure of effective spread, HL Spread, is the High-low spread
estimator developed by Corwin and Schultz (2012), TOV, is the turnover rate, Volume is the total shares traded during the day, Tvalue is the
trading value (the dinar volume, which is the number of shares traded multiplied by the closing price), NoTrades is the number of trades. Std.
Dev. refers to the standard deviation and CV refers to coefficient of variation.

Where, TOV; is the turnover ratio for stock i at day t, Volume;. is the stock's number of shares traded in day t.

Eighth, Trading Value: the total Dinar volume (the local currency of Jordan) during the day, which is calculated
as follows:

TVALUE;, = Volume;, X P;, ©)
Where, P, is the closing price of the stock i at day t.

Ninth, Number of Trades: the total number of transactions during the day.

Although the liquidity measures discussed above, are defined on a firm-specific level, the investigation
undertaken in this study focuses on market liquidity series. These series are constructed as a cross-sectional
average of liquidity of all individual firms in a particular trading day. To avoid confusion, the acronyms of
firm-specific liquidity variables are retained for market liquidity.

3. Properties of Market Liquidity
3.1 Levels of Market Liquidity

The descriptive statistics of the levels, not the percentage changes, of market liquidity are presented in Table 1.
All market liquidity variables show considerable variation over time, but spread measures show less variation
than trading activity measures, turnover rate, volume and trading value, as shown by the coefficients of variation.
According to Chordia et al. (2001), this may result from the discrete nature of bid and ask prices. Most market
liquidity variables show insignificant skewness in their daily distribution, as the medians are almost close to the
means. Moreover, over the 15-year period, the average of quoted spread and proportional quoted spread is higher
than the average of effective spread and modified effective spread. These averages, however, are greater than
those reported by Chordia et al. (2001) for NYSE and Van Ness et al. (2005) for NASDAQ, which confirms the
fact that ASE is an illiquid market (Note 3). However, the daily trading volume in ASE ranges from 2.221 to
almost 58 617 thousand shares traded with the daily number of trades ranges from 5.844 to 137.492.

3.2 Changes in Market Liquidity

Panel A of Table 2 shows the descriptive statistics for the daily absolute values of the percentage changes in
market liquidity variables. The average of absolute daily percentage changes in trading activity measures namely,
turnover rate, volume and trading value, ranges from more than 50% to approximately 114%. In contrast, the
average of daily changes in spread measures ranges from 2.6% to 41.4%. This confirms the results of
coefficients of variation reported in Table 1, which show that trading activity measures are more volatile than
other variables.
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Table 2. Summary statistics and correlation coefficients for the percentage changes in market liquidity

Panel A: Summary statistics for the absolute values of the daily percentage changes in market liquidity

Variable Mean Median Std. Dev.
|AQBAS| 0.373 0.275 041
[APQBAS)| 0.414 0.274 0.579

|AEFES| 0.026 0.012 0.08
|AMEFFS| 0.027 0.012 0.068

|AHL Spread| 0.134 0.078 0.84

|[ATOV| 0.628 0.167 21.564
|AVolume| 1.136 0.168 49.389
|ATvalue| 0.532 0.191 14.095
|ANoTrades| 0.131 0.104 0.117

Panel B: Correlations of daily percentage changes in market liquidity

Variable AQBAS APQBAS AEFFS AMEFFS AHL Spread ATOV AVolume ATvalue
APQBAS 0.701

AEFFS 0.001 0.003

AMEFFS -0.033 -0.016 0.260

AHL Spread -0.027 -0.046 -0.002 0.053

ATOV -0.031 -0.024 -0.006 -0.009 0.001

AVolume 0.007 -0.014 -0.006 -0.009 0.001 0.999

ATvalue 0.009 -0.006 -0.005 -0.009 0.001 0.999 0.999

ANoTrades -0.047 -0.052 0.025 -0.001 -0.025 0.018 0.016 0.024

Note. Panel A in this table shows the time-series summary statistics for the absolute values of the daily percentage changes in market
liquidity variables. Market liquidity variables are as described in table 1. Std. Dev. refers to the standard deviation. Panel B shows the
correlation coefficients among the daily percentage changes in market liquidity. A refers to the daily percentage change in market liquidity.

Furthermore, Panel B of Table 2 reports the correlation coefficients among the percentage changes in market
liquidity variables. Although the correlations among the percentage changes in market liquidity variables are
very low, the correlations between the percentage quoted spread and modified effective spread with all trading
activity measures are negative as expected. Except number of trades, other trading activity measures are also
negatively correlated with effective spread, but they are positively correlated with HL spread measure.

Table 3 shows the results of autocorrelation for the percentage change in market liquidity series for five lags (i.e.
five trading days). Every spread series shows a negative first-order autocorrelation that is statistically significant
at 1% level of significance. This is consistent with the results of Chordia et al. (2001) and Van Ness et al. (2005),
but some of spread series in ASE show a negative autocorrelation for a higher order. For example, the daily
percentage changes in proportional quoted spread, quoted spread, and HL spread show, respectively, negative
fourth order and fifth order autocorrelation. Further, all trading activity series also show significant negative first
order autocorrelation, and show negative autocorrelation for longer lags, up to four and five lags. This may
suggest that persistence is represented in market liquidity series, which means that negative shocks of liquidity
create lower liquidity in the future (Bali et al., 2014).

Table 3. Autocorrelations of market liquidity

Lags order in daily observations

AR(1) AR(2) AR(3) AR(4) AR(5)
AQBAS -0.490°% -0.295°% -0.162* -0.101% -0.042°
APQBAS -0.398° -0.242° -0.114° -0.064° 0.007

AEFFS -0.139* -0.001 0.009 -0.020 -0.011
AMEFFS -0.161° -0.025 -0.018 0.006 -0.037°
AHL Spread -0.576° -0.406° -0.275° -0.187° -0.081°
ATOV -0.441° -0.279° -0.210° -0.128° -0.043°
AVolume -0.439° -0.246° -0.158° -0.111° -0.027
ATvalue -0.431° -0.265°% -0.180° -0.120° -0.032°
ANoTrades -0.349% -0.219 -0.167a -0.122a -0.022

Note. This table reports the coefficients of autocorrelation for the daily percentage changes in market liquidity variables that are defined in
Table 1. A refers to the daily percentage change in market liquidity. a, b, and c refer to significance level at 1%, 5%, and 10%, respectively.
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This may also be an indication of the existence of weekly regularities in market liquidity. However, according to
Chordia et al. (2001), the significant negative autocorrelation shown in most market liquidity series could be as a
result of stationarity that may exist in all of these series, but Van Ness et al. (2005) suggest that these negative
autocorrelations are consistent with the reversion of the mean of different trading metrics (Note 4).

4. Empirical Results of the Determinants of Market Liquidity

The goal of this research is to examine the different possible determinants that may affect the changes in market
liquidity for ASE. Therefore, the time-series of daily percentage changes in market liquidity are regressed on a
set of variables that include market variables and dummies for the day of the week and for the month of the year.
This approach, to some extent, is similar to that applied by Chordia et al. (2001) and Van Ness et al. (2005). The
regression model is as follows:

MKTLIQm,t = at + Z‘i:l ﬁm,an,m,t + 274‘L=1 ym,nDayn,t + 21111=1 5m,nMonthn,t + Em,t (8)

Where MKTLIQ,,, is the daily percentage change in market liquidity on day t, which is represented by one of
the nine different liquidity measures. X,,. is a vector of market control variables, which includes the following
variables: up (down) markets measured as daily return of the index if it is positive (negative) and zero otherwise,
which reflects the impact of current market movements on market liquidity; recent rising (falling) market
movements that are measured as the daily index return over the past five trading days if it is positive (hegative)
and zero otherwise; market volatility measured as the average of the absolute value of the daily index return over
the past five trading days. Day,. is the day of the week dummies for trading days from Sunday through
Wednesday that assigns the value of 1 if the trading day is Sunday, Monday, Tuesday, Wednesday and zero
otherwise. Month, . is month of the year dummies for February through December and it assigns the value of 1
if the trading day falls in one of these eleven months and zero otherwise. These possible determinates of market
liquidity are selected based on the rationale proposed by Chordia et al. (2001). However, interest rate variables
(i.e. short term interest rate, term spread and quality spread) are not included in the analysis because short sale is
not allowed in ASE as well as there being no active bond market.

Based on the evidence of negative dependence reported in Table 3, the results of our regression model could
suffer from the presence of the autocorrelation problem. Therefore, the time-series regression equation (8) is
estimated using the GMM estimation method with adjustment for heteroscedasticity and auto-correlation using
Newey-West standard error correction. We also re-estimate equation (8) using the Cochrane Orcultt iterative
correction procedure to correct for first order autocorrelation. The results are qualitatively similar, but, to
conserve some space, they are not reported here.

Panel A of Table 4 shows the results of the time-series regression model, where the market return variables,
market volatility, and day-of-the-week dummies are used as explanatory variables. The results show that there is
asymmetric response of quoted spread, proportional quoted spread and modified effective spread to up and down
market conditions. That is, both quoted spread and proportional quoted spread decrease (increase) during up
(down) market conditions as expected. During down market conditions, investors are expected to avoid trading
through quoting higher bid-ask spread, which is the opposite to how they are expected to react during up market
conditions. This is consistent with the results of Chordia et al. (2001), Fujimoto (2003), Van Ness et al. (2005)
and Tayeh (2010). However, the modified effective spread shows the opposite response to the up and down
market. It increases (decreases) in up (down) market. Also, effective spread and HL spread decrease in down
market. The reason why effective spread measures and HL spread responded in that way to up and down market
conditions is likely to be due to the expected behavior of prices during these market conditions, as these
measures are constructed from daily prices.

Trading activities measures also show asymmetric response to the both up and down markets. The coefficients of
up and down markets in all trading activity measures are positive and statistically significant at 5% level of
significance or better. This means that during up and down market conditions there is, respectively, an increase
and decrease in turnover rate, share volume, trading value and number of trades. This implies that trading
activities of investors are consistent with the market conditions; they increase during market improvement and
vice versa. The asymmetric response in trading activities under different conditions of the market is inconsistent
with the results of Chordia et al. (2001), Van Ness et al. (2005), and Tayeh (2010), who find that trading
activities increase during up and down markets. But this is consistent with Fujimoto (2003) who finds a positive
relationship between market liquidity and market performance. All in all, the results show that market liquidity is
associated with market conditions; it increases when market performance is good and decreases during periods
of bad performance of the market.
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With regard to the market trend variables, recently rising and falling markets, it is expected that market liquidity
will increase following the increase in the past market moves and vice versa, which may be due to the contrarian,
momentum or overconfidence theories (see, e.g., Chordia et al., 2001; Gervais & Odean, 2001; Statman et al.,
2006; Glaser & Weber, 2009). However, our results provide inconclusive evidence. The coefficient of recently
rising market is statistically positive in quoted and proportional quoted spread, but is statistically negative in
other spread measures. This indicates that a recently rising market is related to a decrease in effective spread
measures and HL spread, which is expected, but, surprising, it is associated with an increase in both quoted and
proportional quoted spread. Also, a recently rising market results in a drop in turnover rate while it results in an
increase in trading value. Given the result for turnover rate, the increase in trading value may be because of the
increase in prices during a recently rising market. Further, the results show that a recently falling market is
associated with an increase in market liquidity as indicated by its significantly positive and negative coefficient,
respectively, in proportional quoted spread regression and trading activity regressions. This may imply that
investors show more confidence about their information following a recently falling market and thus trade more
frequently, which is, surprisingly, unexpected. In contrast, Chordia et al. (2001) and Tayeh (2010) find that
market liquidity decreases during a recently falling market, whereas Van Ness et al. (2005) find no relation
between market trend variables and market liquidity.

It is well documented in the market microstructure literature that volatility is negatively related to individual
stock liquidity (see, e.g., Tinic, 1972; Benston & Hagerman, 1974; Stoll, 1978; Menyah & Paudyal, 1996),
therefore, we expect the same impact will be at market level. Our results are consistent with this argument, as the
estimated coefficient of market volatility is significantly positive in effective spread, modified effective spread
and HL spread regressions and negative in trading value regression. This is in the same line as the findings of
Chordia et al. (2001), Huberman and Halka (2001), Fujimoto (2003), Chordia et al. (2005) and Tayeh (2010).
However, the results of both quoted spread and proportional quoted spread are inconsistent, as the market
volatility is associated with an increase in market liquidity; the coefficient of market volatility estimated in these
regressions is negatively significant at 1% level of significance. This is consistent with the findings of Chordia et
al. (2001) who also find that N'YSE liquidity increases with volatility. This may be due to the fact that investors
quote low bid-ask prices to attract more investors to rebalance their portfolios while the market is highly volatile
(See, e.g., Chordia et al., 2001; Tayeh, 2010).

The results of the day-of-the-week effect show that market liquidity drop significantly at the beginning of the
week. The estimated coefficient of Sunday is significantly positive in effective spread and HL spread regressions
and significantly negative in trading activity regressions. This may imply that the level of information
asymmetry could be high at the beginning of the week relative to other days of the week. Further, the results of
trading activity regressions show that market liquidity declines on Monday and Wednesday: their coefficients are
significantly negative. However, the results of spread regressions show a contradiction in the behavior of market
liquidity on Tuesday. The significantly negative coefficient of Tuesday in quoted and proportional quoted spread
shows an increase in liquidity, while the significantly positive coefficient in modified effective spread and HL
spread shows a drop in market liquidity. Finally, the constant that is supposed to pick up the effect of Thursday
also shows inconsistent behavior in market liquidity. The constant is positive and statistically significant at 1%
level of significance in quoted spread, proportional quoted spread and all trading activity regressions. This may
imply that investors would like to trade more at the end of the week even if the quoted bid-ask spread is high. All
in all, the results of the day-of-the-week dummies show that liquidity in ASE shows weekly regularities, which is
consistent with the results of the previous studies such as Chordia et al. (2001), Chordia et al. (2005), VVan Ness
et al. (2005) and Tayeh (2010).

Furthermore, to examine whether market liquidity exhibits monthly regularities, we re-estimated equation (8)
using, as explanatory variables, market returns variables, market volatility, and month of the year dummies for
February through December. The results are reported in Panel B of table 4. The results of market variables are
qualitatively and quantitatively similar to those reported in panel A. The results of estimated coefficients of the
month of the year dummies show that there is a monthly seasonality in market liquidity. The results of quoted
spread regression show that market liquidity is lower in March, April, September, October and December; their
estimated coefficients are significantly positive at 10% level of significance or better. However, the coefficient of
December and the constant, which is picking up the effect of January, show lower market liquidity compared
with the rest of the year. In proportional quoted spread regression, the results also show lower market liquidity in
February, March, June, October and December, but market liquidity is lower in February and December relative
to other months. In addition, the coefficient of November in number of trades regression is statistically negative,
which means that market liquidity is lower during this month. However, the constant in all trading activity
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measures shows that market liquidity is higher in January than any other month.

Finally, Panel C of Table 4 reports the results of re-estimating the equation (8) using all explanatory variables;
market returns variables, market volatility, day-of-the-week dummies, and month of the year dummies for
February through December. Again the results are qualitatively and quantitatively similar to those reported in the
previous two panels.

The values of adjusted R? in all panels, are not very impressive, which may be due to non-inclusion of some
other variables that could be a possible determinant of market liquidity, that is, due to omitted variables.
Furthermore, the lower predictive power could be due to the inclusion of market return variables that could be
considered to be publicly available information (see Chordia et al., 2002).

Table 4. Time-series regressions

Panel A: The time-series regression results using market return variables, market volatility and day-of-the-week dummies as explanatory
variables

MKT Lig. Var. AQBAS  APQBAS AEFFS AMEFFS AHL Spread ATOV ~ AVolume  ATvalue ANoTrades

Exp. Var.

Constant 0.112° 0.105% -0.003 -0.003 -0.002 0.063° 0.064° 0.080° 0.028°
MK Tpos -0.134° -0.376° -0.025 0.097° -0.010 0.196° 0.326° 0.388° 0.287°
MKTeg -16.379°  -25.815° 1.007% 1.196° 3.128° 4.548° 4.427° 3.822° 1.728°
MASMKTpos 9.110° 9.704? -1.162% -1.403 -2.943° -1.343° -0.920 1.767° -0.062
MA5MKTyeg 3973 11.983 0.334 0.409 -0.151 -2.704° -2.579 -4.874° 0.206
MKTVol -9.072% -7.752% 1.107% 1.279° 3.064° 1.146 0.710 -1.942° -0.036
Sunday -0.007 -0.045 0.011° 0.008 0.018° -0.051*°  -0.058" -0.064° -0.036°
Monday -0.018 -0.031 0.008 0.008 -0.026° -0.029° -0.005 -0.010 0.003
Tuesday -0.080° -0.087° 0.005 0.012° 0.029° -0.008 -0.013 -0.007 -0.004
Wednesday -0.032 -0.001 0.008 0.006 0.005 -0.039®  -0.032° -0.026 -0.016°
R? 0.045 0.082 0.005 0.007 0.033 0.015 0.015 0.014 0.019
Adj R? 0.042 0.080 0.003 0.005 0.031 0.013 0.013 0.011 0.016

Panel B: The time-series regression results using market return variables, market volatility and month of the year dummies as explanatory
variables

MKT Lig. Var. AQBAS  APQBAS AEFFS AMEFFS AHL Spread ATOV AVolume ATvalue ANoTrades

Exp. Var.

Constant 0.053% 0.027 -0.002 0.001 -0.001 0.033° 0.029° 0.058% 0.022°
MKTpos -0.120* -0.384° 0.022 0.099° 0.000 0.178" 0.300° 0.357° 0.269°
MKTneg -16.217*  -25.425% 0.940° 1.139% 3.209° 4.672¢ 4.455% 3.900* 1.680%
MA5MKTpos 8.867° 9.529° -1.106° -1.363° -3.011% -1.421° -0.833 1.819° -0.007
MA5MKTeg 4.238 12.044% 0.328 0.420 -0.101 -2.798° -2.703 -5.031° 0.122

MKTVol -8.782° -7.486% 1.045% 1.241% 3.134% 1.253° 0.679 -1.964° -0.080
February 0.037 0.071° 0.000 -0.001 0.006 -0.003 0.014 -0.006 -0.007
March 0.044° 0.048° 0.006 0.001 -0.002 0.005 0.017 0.018 0.004

April 0.040° 0.035 0.006 0.004 0.010 0.013 0.005 -0.011 -0.007
May 0.027 0.025 -0.001 -0.002 0.003 0.013 0.015 0.017 -0.003
June 0.033 0.063° 0.005 0.002 0.010 0.002 0.006 -0.013 -0.005
July 0.002 0.049 0.005 0.004 0.001 0.001 0.019 0.002 0.000

August 0.014 0.048 0.009 0.009 0.010 0.008 0.010 -0.014 -0.006
September 0.040° 0.030 0.006 0.002 0.004 0.005 0.015 0.001 -0.005
October 0.038° 0.062° 0.006 0.007 0.005 0.009 0.020 0.005 -0.004
November 0.019 0.042 0.003 0.000 0.008 -0.002 0.012 0.003 -0.014°
December 0.077% 0.074° 0.007 0.002 -0.002 0.000 0.024 0.003 -0.011
R? 0.043 0.080 0.005 0.007 0.017 0.011 0.010 0.009 0.011

Adj R? 0.038 0.076 0.000 0.002 0.013 0.006 0.006 0.005 0.007

55



ijef.ccsenet.org International Journal of Economics and Finance \ol. 8, No. 10; 2016

Table 4. continued

Panel C: The time-series regression results using market return variables, market volatility, day-of-the-week dummies, and month of the year
dummies as explanatory variables

MKT Liq. Var. AQBAS  APQBAS AEFFS AMEFFS AHL Spread ATOV AVolume  ATvalue ANoTrades

Exp. Var.

Constant 0.081° 0.060° -0.008 -0.006 -0.007 0.058° 0.051% 0.079° 0.032*
MKTpos -0.133% -0.376" -0.019 0.097% -0.010 0.195° 0.326° 0.388° 0.287%
MKTneg -16.386*  -25.795° 1.005% 1.196% 3.125° 4.538° 4.431° 3.827° 1.728°
MASMKTpos 9.076° 9.842° -1.136% -1.391% -2.991% -1.369° -0.843 1.814° -0.044
MA5MKTeg 4.102 12.119° 0.314 0.401 -0.064 -2.699° -2.634 -4.942° 0.157

MKTVol -8.973% -7.787% 1.093% 1.274% 3.122° 1.184 0.662 -1.989° -0.061
Sunday -0.008 -0.045 0.011° 0.008 0.018" -0.051% -0.058% -0.064* -0.036°
Monday -0.019 -0.031 0.008 0.008 -0.026% -0.029° -0.005 -0.010 0.003

Tuesday -0.081% -0.087% 0.006 0.012° 0.030% -0.008 -0.013 -0.007 -0.004
Wednesday -0.032 -0.001 0.008 0.006 0.005 -0.039° -0.032° -0.026 -0.015°
February 0.036 0.071° 0.000 -0.001 0.006 -0.003 0.014 -0.005 -0.006
March 0.044° 0.048 0.006 0.001 -0.002 0.005 0.017 0.018 0.005

April 0.040° 0.034 0.006 0.004 0.010 0.013 0.005 -0.011 -0.007
May 0.028 0.025 -0.001 -0.002 0.003 0.013 0.015 0.016 -0.003
June 0.032 0.062° 0.005 0.002 0.010 0.003 0.006 -0.013 -0.005
July 0.002 0.049 0.005 0.004 0.001 0.002 0.019 0.002 0.000

August 0.013 0.047 0.009 0.009 0.010 0.008 0.010 -0.013 -0.006
September 0.040° 0.030 0.006 0.002 0.004 0.005 0.015 0.002 -0.004
October 0.038° 0.062° 0.006 0.007 0.005 0.009 0.020 0.006 -0.004
November 0.020 0.042 0.003 0.000 0.008 -0.001 0.012 0.004 -0.014
December 0.077% 0.075° 0.007 0.002 -0.002 0.001 0.024 0.004 -0.010
R? 0.047 0.084 0.006 0.008 0.034 0.016 0.016 0.015 0.019

Adj R? 0.041 0.078 0.001 0.002 0.029 0.010 0.010 0.009 0.014

Note. This table reports the results of the time-series regression equation (8). The dependent variables are the daily changes in market
liquidity, which are described in Table 1. A refers to the daily percentage change in market liquidity. The explanatory variables include the
following: MKTpos (MKTyeg ) refers to up (down) markets, which is the daily market return if it is positive (negative) and zero otherwise;
MA5MKTees (MASMKTyeg) refers to recent rising (falling) market movements, which is the daily market return over the past five trading
days if it is positive (negative) and zero otherwise; MKTVol refers to market volatility measured as the average of the absolute value of the
daily market return over the past five trading days. Sunday to Wednesday is the day-of-the-week dummy that takes the value 1 if the trading
day is Sunday, Monday, Tuesday, Wednesday, respectively, and zero otherwise. February to December is the month of the year dummy that
takes the value of 1 if the trading day falls in one of these eleven months and zero otherwise. MKT Lig. Var. refers to market liquidity
variables. Exp. Var. refers to explanatory variables. R?, Adj R? is the R-squared and the adjusted R-squared, respectively. a, b, and ¢ refer to
significance level at 1%, 5%, and 10%, respectively. Numbers written in boldface indicate a marginal significance at 10% level of
significance.

5. Conclusion

A few studies on developed markets have focused on market liquidity. However, studies that have examined the
determinants of market liquidity over a long time period for emerging markets are virtually nonexistent. This
paper, therefore, investigates the factors that affect daily variations in market liquidity and analyzes its
time-series behavior for ASE over a 15-year period that extends from January 2000 to December 2014. Market
liquidity is measured using nine measures of liquidity, which are defined first at firm-level and then
cross-sectionally averaged in each trading day to construct market liquidity series. Using the method of Chordia
et al. (2001), the majority of empirical results of time-series regressions show that there is an asymmetric
response of market liquidity to concurrent market movements. Market liquidity increases in up markets while it
decreases in down markets. More specifically, both quoted spread and proportional quoted spread decrease
(increase) during up (down) market conditions, and the opposite is true for trading activity measures; they
increase and decrease, respectively in up and down market conditions. However, the results of effective spread
measures and HL spread show inconsistent results.

Market liquidity is also related to recent market movements, recently rising and falling markets. A recently rising
market is related to an increase in both quoted and proportional quoted spread, which is unexpected, but it is
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related to a decrease in effective spread measures and HL spread. On the other hand, market liquidity increases
following a recently falling market; there is a decrease in proportional quoted bid-ask spread and an increase in
turnover rate and trading value. Further, recent market volatility tends to affect market liquidity, which shows
inconsistent response to market volatility. As expected, market liquidity decreases with volatility as shown by the
estimated coefficient of market volatility, which is significantly positive in effective spread, modified effective
spread and HL spread regressions and negative in trading value regression. In contrast, the results of quoted
spread and proportional quoted spread regressions show that market liquidity increases with market volatility.
Furthermore, the results show that there is a distinctive weekly and monthly regularity in market liquidity. There
is a significant drop in market liquidity on Sunday, while the behavior of market liquidity at the end of the week
is inconclusive; market liquidity increases (decreases) as indicated in trading activity (spread) measures. Finally,
market liquidity drops significantly in December and February as shown by the results of both quoted spread and
proportional quoted spread. In contrast, the results of trading activity measures show an increase in market
liquidity during January relative to other months; the constant that is picking up the effect of January is
significantly positive in all trading activity regressions.
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Notes

Note 1. Studies that examine the commonality in liquidity in emerging markets include Pukthuanthong-Le and
Visaltanachoti (2009), Narayan et al. (2011), Syamala et al. (2014), Tayeh et al. (2015) and Tayeh (2016).

Note 2. Studies in this area include, for example, Amihud (2002), Pastor and Stambaugh (2003), Acharya and
Pedersen (2005), Martinez et al. (2005), Korajczyk and Sadka (2008) among others.

Note 3. The exchange rate $/JD 0.7, which is a fixed rate against the dollar, is used to perform the comparison.

Note 4. Augmented Dickey-Fuller and Phillips-Perron tests have been applied to test for stationarity (i.e. unit
root test). The results of the test show that no series included in the analysis have a unit root; they are all
stationary. However, to save some space, the results of unit root tests are not reported.
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