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Abstract

This study examines the causal relationship between return and trading volume in the Palestine Exchange. Using
weekly trading volume and returns over the period from October 2000 to August 2010, the study employs GARCH
(1,1) model to test the existence of the positive contemporaneous relationship. The study found that the relationship
preserves after taking heteroskedasticity into account. Moreover, the results of Granger causality test show that there
is bidirectional Granger causality between returns and trading volume, regardless of the measures of trading volume
used.
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1. Introduction

The Palestine Exchange was established in 1996 as a private share holding company. It held its first session in
February 1997 as an initial fully automated and electronic stock market. It has become a public shareholding
company in February 2010 responding to principles of transparency and good governance, and operating under the
supervision of the Palestinian Capital Market Authority, providing a market for trading securities and financial
instruments. It is characterized by equity, transparency and competence, thereby serving and maintaining the interest
of investors, in accordance with the securities laws and modern regulations, and forming a strong basis that ensure a
fair-trading environment and attracting foreign investment free of any restrictions.

The Palestine exchange maintained sustained growth in terms of the number of listed companies, market value, and
trading volumes. By the end of 2010 the number of listed companies, the number of shares traded, and the market
value have raisin to (41 230 million, 451.2 millions) receptively, but the market Index had a relatively large
amounted diversity, raising from 207.6 to 1128.6 at the end of 2005, then fell down to 489.6 by the end of 2010.
(Www.pex.ps )

Empirical studies based on the trading data of the Palestine exchange are very rare or non-existent in Palestine. So
after more than one decade of trading in Palestine Exchange, there is a potential to put into practice an empirical
examination regarding the behaviors and dynamics of stock prices and trading volume. However, the purpose of this
study is to investigate the contemporaneous and causal relationship between returns and trading volume, by applying
Granger causality tests in the small emerging stock market of Palestine. In other words, the main purpose of this
study is to test the hypothesis whether return-volume relation exists in the Palestine Exchange. Furthermore, this
study addresses the issue of whether information about trading is useful in making the movement of the market.
Such study has not been done in Palestine so far.

Testing for Causality is important; since it can help to better understand the microstructure of stock markets and its
implications on other markets. While the empirical tests of return volume behavior are plentiful for developed stock
markets, there is relatively less empirical research on emerging markets, but none relating to the Palestine Exchange.
Moreover, this study will enable to uncover whether the return-volume relation in the Palestine Exchange exhibits
different characteristics from those in developed markets. Understanding this relation has significant implications
for regulators and other market participants.
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Many studies reported a contemporaneous correlation between stock returns and trading volume (Karpoff, 1987),
but the empirical evidence on the causal relationship between the two variables is thus mixed, and in some cases ,
contradictory. Therefore, the relationship still remains a very interesting field for investigation in several stock
markets.

The remainder of this study proceeds as follows. Section 2 provides a literature review of theoretical aspects and
previous empirical research. Section 3 describes the data and the variables measurements. Section 4 presents the
methodology and the empirical results, and section 5 provides some concluding comments.

2. Literature Review
2.1 Theoretical Framework

The relationship between stock return and trading volume has received considerable attention from financial
economists over the past three decades. The importance of price volume relationship has been pointed out by
Karpoff (1987), where he provides four important reasons to study the price volume relation:

First, this relationship provides insight into the structure of financial markets. It helps discriminate between
competing theories on how information is disseminated in financial markets. Second, it is important for event
studies that use a combination of price and trading volume data to draw inferences. Third, it is critical to debate over
the empirical distribution of speculative prices. Fourth, price-volume relations have significant implications for
research in the future markets. The research on the issue of price-volume relationship stresses a common belief that
there is a positive relationship between price changes and trading volume in the financial markets. The rational for
postulating this positive relation can be found in the basic supply and demand model, i.e. a change in demand
induces a price change.

Some researchers found another theoretical explanation for the causal price-volume relation. One explanation states
that price changes and trading volume relations are due to a mixture distribution, i.e. the mixture of distribution
hypothesis (MDH) for Clark (1973), Epps and Epps (1976) and Harris (1986). This hypothesis shows that stock
prices and trading volume are positively correlated because the variance of the price change on a single transaction
is conditional upon the volume of that transaction. Therefore, the relation between price variability and trading
volume is due to the joint dependence of price and volume on underlying common mixing variable, called the rate of
information flow to the market. This implies that price and volume change simultaneously in response to new
information.

The other explanation according to the sequential arrival information hypothesis proposed by Copeland (1976), and
later extended by Jennings et.al. (1981), is that exists a positive bidirectional causal relationship between absolute
values of price changes and trading volume. Sequential arrival of information hypothesizes that new information
that reaches the market is not disseminated to all market participants simultaneously, but to one participant at a time.
The final information equilibrium is established only after a sequence of intermediate or transitional equilibriums
have occurred. Therefore, due to the sequence of information flow, lagged absolute returns may have the ability to
predict current trading volume, and vice versa. Hiemstra and Jones (1994) argued that a sequential information flow
results in lagged trading volume having predictive power for current absolute price changes, and lagged absolute
price changes having predictive power for current volume.

The price-volume relationship can also be explained in terms of the noise- trader model of De Long et.al. (1990).
This model postulates that the noise traders' activities are not based on economic fundamentals, but rather to cause a
temporary miss pricing of stock prices in the short run. The price, however, moves toward its mean value in the long
run in the absence of transitory component. In this model, the positive causal relationship running from stock
returns to trading volume is consistent with the positive feedback trading strategy of noise traders who based their
decisions on past price movements. A positive causal relationship from volume to price changes is consistent with
the hypothesis that price changes are caused by the action of noise traders.

Furthermore, Lakonishok and Smidth (1989) showed that current volume can be related to past stock price changes
due to tax-and non-tax-related trading motives. Therefore the dynamic (causal) relation for tax-related trading
motives is negative, whereas certain non-tax-related trading motives are positive.

2.2 Empirical Studies

The empirical research on price-volume relationship is vast and mixed. Since the older literature was surveyed by
Karpoff (1987), this study will concentrate on recent studies, particularly on studies in emerging markets. These
studies also provide mixed evidence. While most of them produced evidence for bidirectional causality, which
support for the sequential information arrival hypothesis, some evidence has been found for the mixture of
distribution hypothesis. The following is a brief description of some of the recent studies.
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The evidence presented by Smirlock and Starks (1988), and Jain and Joh (1988) support an unidirectional Granger
causality from returns to trading volume in the U.S. markets. Hiemstra and Jones (1994) applied linear and nonlinear
causality testing to the U.S. stock market and found evidence of unidirectional Granger causality from Dow Jones
stock returns to percentage changes in New York Exchange trading volume, but more importantly, they found
significant bidirectional nonlinear causality between returns and volume. They also found evidence of nonlinear
causality from volume to returns after controlling for volatility persistence in returns.

More recently, Chen et.al. (2001) examined the price — volume relation in nine developed equity markets. They
found evidence that returns Granger cause volume for the U.S, Japan, U. K, Italy, Hong Kong, the Netherlands,
France and Switzerland. Moreover, they reported significant bidirectional Granger causality for the markets of
Switzerland, the Netherlands, Canada and Hong Kong, indicating that trading volume contributes some information
to returns process. Lee and Rui (2002) also found that returns Granger cause trading volume in the U.S. and
Japanese markets, but not for the U.K. market. Also they demonstrated that trading volume does not Granger cause
stock market returns in the U.S., Japan and U.K. markets. They attributed this to the market efficiency.

Gunduz and Hatemi-J (2005) examined the dynamic relation between weekly stock prices and volume for Czech
Republic, Hungary, Poland, Russia and Turkey stock markets. They found a bidirectional causality between returns
and volume in Hungary and Poland, but an unidirectional causality running from market turnover to stock price in
Poland, and the stock price unidirectional cause both volume and market turnover without any feedback in Russia
and Turkey, but there is no causal relationship between the variables in the Czech Republic regarding market
inefficiency, in addition the effects of different market characteristics on the stock price/volume relation.

Ajayi et. al. (2006) confirmed the unidirectional causality between price changes and trading volumes for six out of
ten European stock markets, and bidirectional causality in Denmark, Portugal and Turkey, when they used nonlinear
causality, but no causality in Switzerland. The same results for the case of Turkey, Kamath (2007) found evidence
of a positive contemporaneous relation and a feedback bidirectional causality between volume and returns, when he
used daily price changes and trading volume changes.

For the Asian emerging markets, Moosa and Al Loughani (1995) tested the price-volume relation in four Asian
stock markets using monthly data. They found strong evidence for causality running from volume to absolute price
changes, and from price changes to volume in Malaysia, Singapore and Thailand, but no causality for the
Philippines due to the small size of this market. In another research, Silvapulle and Choi (1999) used linear and
nonlinear causality tests to examine the dynamic relation between daily Korean stock returns and volume. They
found a bidirectional linear and nonlinear Granger causality between stock returns and volume changes.

More recent studies, Henry and McKenzie (2006) found the same results for Hong Kong stock market; their
evidence supports a nonlinear bidirectional relationship between volume and volatility. Pisedtasalasai and
Gunasekarage (2007) found statistically significant causality running from stock return to trading volume for
Indonesia, Malaysia, Singapore, and Thailand, and a significant causality running from trading volume to stock
returns was detected only for Singapore. They didn't find any causal effect for the Philippines.

Also, Kamath and Wang (2006) found bidirectional causality in four out of six Asian stock markets, but in the case
of Korean market they found evidence of causality running from returns to volume, and a diametrically opposite
directional causality in the Taiwanese market. hese results were generally confirmed by Deo et.al. (2008), using
daily data from seven Asia-pacific stock markets to examine the relationship between stock returns, volatility and
trading volume. They found a bidirectional causality between returns and volume for Hong Kong, Indonesia,
Malaysia and Taiwan stock markets.

In another Asian stock market Khan and Rizwan (2008) investigated the empirical relation between daily stock
returns and trading volume in Pakistan's stock market. They found a positive contemporaneous relation between
trading volume and return preserves after taking heteroskedasticity into account. Moreover, they found feedback
bidirectional causality between the two variables. Mahajan and Singh(2009) examined the empirical relationship
between return, volume and volatility dynamics using daily data from the Indian stock market. They found evidence
of positive and significant correlation between volume and return volatility, and significant relationship of causality
flowing from volatility to trading volume. Their study also detected one-way causality from return to volume, which
is an indicative of a noise trading model of return- volume interaction in this market.

On the other hand, some studies focus on Latin American emerging markets. For example, Saatcioglu and Starks
(1998) investigated price- volume relation for six Latin American stock markets and found evidence of
unidirectional causality running from volume returns in all six markets. In another study, De Medeiros and Van
Doornik (2006) examined the empirical relationship between stock returns, volatility and trading volume, using data
from Brazilian stock market. They cannot find evidence of causal relationship between stock returns and trading
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volume in either direction. That means that short-run forecasts of current or future stock returns cannot be improved
by knowledge of recent trading volume data and vice versa. In addition, they found a mutual Granger causality
between returns volatility and trading volume, although more intensely from volume to volatility. Kamath (2008)
examined price-volume relation in the Chilean stock market. His causality test results provide a clear evidence of
daily returns Granger causing daily trading volume changes in the Chilean stock market.

Finally, in one of the African cases, Leon (2007) investigated the relation between daily stock return volatility and
trading volume in the stock exchange in the West African Economic and Monetary Union (BRVM). The results of
Granger Causality show that volume has predictive power to stock return volatility, regardless of the measure of
volatility used. This is due to the maximum ceiling imposed price changes and non-synchronous trading, which
hinder the transmission mechanism.

The literature search found some papers on a variety issues involving the Palestine Exchange. For example, Darwish
(2009), and Awad and Daraghma (2009), tested the weak - form efficient market hypothesis for the Palestine
Exchange, utilizing daily prices on the market and the five sectors indices. They found that the Palestine exchange is
inefficient at the weak - form level. Darwish et. al. (2010) tested the relationship between risk and return, by
applying GARCH (1,1) model. They found that there is no significant positive relationship between risk and return
in the Palestine Exchange. However, the price-volume relationship was not investigated in any published paper.

In summary, the majority of the previous studies have confirmed the existence of positive relationship between
trading volume and returns . They also highlight that volume is a powerful indicator to predict the market .

Although emerging markets have shown progress in recent years , they have given mixed results about the
return-volume relationship. However the literature is still lacking studies that inspect the relationship between these
variables, especially in Palestine.

Moreover, the review of prior empirical evidences addressed some research questions: Is there contemporaneous
correlation or causality relationships between returns and trading volume in the Palestine Exchange? If yes, then
what is the direction and extent of relationship between those variables?

For this reason, this study comes to answer these questions taking variety of econometric techniques into
consideration, and I believe that the present study contributes to the literature by enabling international investors
to have a deeper insight about the characteristics of, and the relationship between return and volumes in the
Palestinian emerging market.

3. Data Description and Variable Measurements

The data sample used in this study consists of weekly stock price index and trading volume of the Palestine
Exchange (PE), covering the period from October 2000 to August 2010, for total of 486 pairs of relevant data.
Weekly data were used because of the small market size, thin trading, and to avoid the day- of- the week effect, and
the data were obtained from the Palestine Exchange database. The period after September 2000 was chosen because
of the political and economic instability in the Palestinian territory before that date.

From the raw data of the closing Index values, the weekly rate of return (R;) was computed using the following
equation:

R = Ln(P/Py) ()
Where P, is the closing index price on week (t).
For the trading volume, different definitions and measures can be found in the previous studies, Jain and Joh (1988),
Hiemstra and Jones (1994), Jiang and Kryzanowski (1997), Silvapulle and Choi (1999), and Lee and Rui (2002)
have used raw value of trading volume, i.e. the number of shares traded. Chen and Zhou (2001) utilized logarithm of
raw volume, Saatcioglu and Starks (1998) utilized market turnover, Gunduz and Hatemi-J (2005) utilized raw
volume and market turnover. They have found the same results from utilizing different measures, Jiang and

Kryzanowski (1997) noted that raw volume is a better proxy for information flow; therefore, this study utilizes raw
volume, i.e. weekly number of shares traded, as a measure of trading.

The raw volume (V) assumes only positive values. Therefore, in addition to raw volume, the study empirical tests
also employ Kamath and Wang (2006) procedure by utilizing changes in raw volume, to take on account positive as
well as negative values.

The changes in trading value (AV,) were computed using the following equation:
AV,=Ln(V/V1) )

Where V. is the raw trading volume.
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Table 1 presents the descriptive and basic statistics relating to the weekly returns and trading volumes. The statistics
show that the sample means of return, trading volume and the changes in trading volume are positive. The measures
of skewness and excess kurtosis indicate that the distribution of returns and trading volume are positively skewed
and leptokurtic relative to a normal distribution, which is consistent with the presence of GARCH effects. The
Jarque-Bera normality test rejects normality of all series at 1% level. The autocorrelation coefficient (LB) up to 36
lags is statistically significant which indicates that all series suffer from serial correlation.

4. Methodology and Empirical Results
4.1 Unit Root Test

Before applying any model to the data, the study adopts a test for a unit root to ensure that every variable is
stationary, and to avoid spurious regression. The testing for a unit root is based on Augmented Dickey- Fuller
(1979) (ADF) test, and Phillips-Perron (1988) (PP) test. ADF and PP tests are used with trend and without trend.

Table 2 reports the results of ADF and the PP tests for unit root. The results show that the null hypothesis that
return and trading volume series are nonstationary (i.e. has a unit root) is rejected for all series. This confirms that
all series tested are stationary and, therefore, useful for further statistical analysis. The implication of these findings
is that testing for causality between return and volume should be based on unrestricted VAR approach.

4.2 Contemporaneous Relationships

The study examines the contemporaneous relation between return and trading volume before testing Granger
causality. With contemporaneous test, the study examine the notion that rising market indexes are accompanied by
rising volume, whereas declining market is accompanied by falling volume. For this purpose the following
regression equations were estimated:

Panel A:
R =a,+BR._ +bV, +¢, (3a)

Panel B:
R, =a,+ PR, +b,AV, +¢&, (3b)

Where R, isreturnattimet,and ¥, AV, are the raw trading volume and the changes in trading volume at time t

respectively, R, , isincluded in the equations to account for serial correlation in returns series.

-1

The results reported in Table 3. indicate a positive contemporaneous relation between returns and trading volume,
and between returns and the changes in trading volume. These results are consistent with most of the previous
studies, for example: Lee and Rui (2000), De Medeiros and Van Doornik (2006), Khan and Rizwan (2008). The
results provide a support for notion that rising markets are accompanied by rising volume and declining markets are
accompanied by falling volume, and that is consistent with the theoretical model that implies that information
content of volume affects future stock return. This evidence on the Palestine Exchange is consistent with the
evidence reported for many of the developed, as well as, emerging markets.

The Ljung-Box (LB(Q)) statistics up to 36 lags are statistically insignificant, which indicate that the models do not
suffer from the problem of serial correlation. While ARCH-LM test indicates the presence of ARCH effect.

For further investigation about the relationship between trading volume and returns, and to test whether the positive
contemporaneous relation still exists after controlling for non-normality of error distribution, the study used a
Generalized Autoregressive Conditional Heteroskedasticity (GARCH) model. Following Lee and Rui (2000), and
Khan and Rizwan (2008), and according to Darwish et.al. (2010), the following GARCH(1,1) models are
appropriated for the Palestine exchange:

Panel A:
R =a,+pB R +bV, +e&, (4a)
gtz (gtz—l B gt2—2 ’) ~ N(O’ ht ) (5a)
h, =, + wlgtz—l +w,h, (62)

Panel B:
R, =a,+pB,R, , +b,AV, +v, (4b)
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2

v,

(Uil 00, ,) ~ N(O, h, ) (5b)

h,=y,+ 7/10:271 + 7,0, (6b)

Where ht is the variance of the error term, ¢, (u ; ) ,attimet. ¢, y areconstantand @, y, are coefficient that

relate the past values of squared residuals, &”, and utz_l relate to current volatility, and @, y, are coefficient

t-1-
that relate current volatility to the volatility of the previous period.

The results reported in Table 4, indicate that GARCH model is an attractive representation of weekly stock behavior,
and successfully capturing the temporal dependence of return volatility. GARCH parameters are statistically
significant, and the coefficients in the conditional variance equation (i.e., @; and y;) are smaller than the w,and y, ,
respectively. This implies that small market surprises induce relatively large revisions in future volatility. Moreover,
the coefficients of regressing returns on trading volume and changes in trading volume are positive and statistically
significant by using GARH (1,1) model. The Ljung-Box (LB(Q)) statistics up to 36 lags are statistically insignificant,
which indicate that there is no serial correlation in the models. While Wald chi-square statistics are significant,
indicating that the parameters associated with the explanatory variables are statically different from zero. So the
positive contemporaneous relationship between trading volume and return preserves after taking heteroskedasticity
into account. These findings are consistent with the finding of Lee and Rui (2000) in the Chinese stock market and
with Khan and Rizwan (2008) in the Pakistan market.

4.3 Test for Granger Causality

Our investigation covers not only contemporaneous but also causal relationship, with causality test the study
examine if the changes in volume cause return to change even when controlled for the past changes in the returns,
and vice versa. The unit root test shows that we can test for Granger causality between returns and trading volume
without making error correction models, so the study investigates causality between the two variables in both
directions following bivariate Vector Autoregressive (VAR) models:

R =a,+ zaiRt—i +Z BV, . +ég, (7a)
i1 in1

n n 8
V. =a, +Zail/;—i +z:BiRz—i +é&y, ®
i=1

i=l

And for the changes in the trading volume:

R =ay+ Z R, +Z BAV,  + SRy (7b)
i=1 i=1
_ y Y (8b)
AVt - Olv + z aiAVt—i +Z lBiRt—i + gAV,t

i=1 i=1
The null hypothesis in Granger causality test is that R, (¥, ) does not Granger cause V/, (R,) for the equation 7a
and 8a, and R, (AV,)does not granger cause AV, (R,) for theequations 7b and 8b. The null hypothesis in the
above-mentioned equation is mathematically represented by H,: f; = 0 for all (i), and the test statistic is a standard F-
test.

To ensure that the models are not including unnecessary lags, the researcher used Akaike information criterion
(AIC), Schwarz information criterion (SC), F- Statistic and adjusted R” statistic. After trying many combinations for
number of lags between 1 and 20, the optimal VAR(10) was used. Thus the right side of equations 7a,b and 8a,b
require estimating 21 coefficients. Instead of providing the entire 21 coefficient. Table 5. presents the intercept, the
first lag, and the tenth lag of the returns and trading volume, along with F-Statistic and the adjusted R” statistic.

Panel A, Table 5, shows that the influence of lagged trading volume on returns is weak but significant at 1% level
on at least one lag, and the influence of lagged returns on trading volume is negative and significant at 5% level, at
least on one lag.
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Panel B, Table 5, shows that the influence of lagged changes in trading volume on returns is significant at 1% level,
at least on one lag, and the influence of lagged returns on lagged changes in trading volume is positive and
significant at 10% level, at least on one lag.

To take a better decision about the bidirectional causality between trading volume and returns Table 6 presents the
results of Granger causality based on VAR (10) results shown in Table 5.

The results in Table 6 indicate a clear evidence of bidirectional Granger causality in the Palestine Exchange, which
mean that returns Granger cause trading volume and trading volume Granger cause returns, regardless of how
trading volume is defined or measured.

These results are consistent with those of Moosa and A-Loughani (1995), Silvapulle and Choi (1999), Khan and
Rizwan (2008), which reported bidirectional causal relationship to some Asian stock markets, and some emerging
European markets such as Hungary, Poland, and Russia, (Gunduz and Hatemi-J 2005), and to small developed
markets such as Switzerland, Netherlands, Turkey, and Hong Kong (Chen et. al. (2001), Ajayi et.al. (2003) and
Kamath (2003). But the results are not consistent with the previous evidence from developed markets, such as
Hiemstra and Jones (1994) and Lee and Rui (2002). They have documented that volume does not Granger cause
stock market returns in developed markets. Because the microstructure and institutional factors regarding small
stock market of Palestine are different from the developed stock markets. Silvapulle and Choi (1999) argue that
institutional, organizational and structural factors have effect on the behavior of price-volume relation. However,
trading in the Palestine exchange is much lower than in most developed countries.

The findings of bidirectional causality can be explained theoretically: Volume, which implies information, leads to
price changes, and large positive price changes that imply higher capital gain, encourage transactions by traders
leading to increase in volume. Moreover, the majority of stock market Participants in Palestine are short-term
investors, who frequently engage in speculative activities, thus their behavior can be characterized by over-reaction
to new information, and lacking fundamental analysis.

The economic interpretation of the results concerning the findings of bidirectional causality seems to be consistent
with the noise trading model of De Long et. al. ( 1990); a positive causal relationship running from price to volume,
consistent with a positive feedback trading strategy of noise traders who base their decisions on past price
movements, and also positive causal relationship from volume to price, consistent with the hypothesis that price
changes are caused by the action of noise traders. A greater influence of noise traders is possibly due to the delaying
frequent and thin trading.

5. Conclusion

This study investigated the relationship between trading volume and returns using weekly data from the Palestine
exchange over the period from October 2000 to August 2010. We found evidence of a significant contemporary
relationship between trading volume and return, and indicating that information content of volume affects future
stock return. This evidence is consistent with the evidence reported by studies on many developed and emerging
markets.

We also found evidence of bidirectional Granger causality between trading volumes and returns regardless of the
measures of trading volume used. The theoretical explanation of this finding is that volume which implies
information leads to price changes, and large positive price changes that imply higher capital gain, encourage
transactions by traders to increase in volume. Moreover these findings of bidirectional causality are consistent with
the noise trading model of De Long et.al.(1990).

Our findings provide evidence of positive contemporaneous relationship between volume and returns. Granger
causality tests also confirmed that volume added a predictive power for future returns in presence of current and past
returns, and vice versa.

It is concluded that the past information of trading volume is useful for prediction of stock price, and vice versa. The
study suggests that regulators and market participants can use past information for monitoring the stock price
movement in the market.

Some of the limitations of this study is that we have employed the linear Granger causality test, and normal volume
and returns. Non-normality hypothesized to have different effects, so there is a need for further study considering
nonlinear mechanism and empirical regularities.

However, the finding of this study is subject to the period and data selected, and the results may therefore change if
the study period and data change.
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Table 1. Descriptive statistics

Variable Mean Std. Dev. Skewness Kurtosis Jarque-Bera LB (Q):36
R, .0013 0.0409 0.2596 4.9933 85.9156* 54.76*
v 846125.1 1210033 5.9078 65.1643 81075.55% 354.84*
AV, -0.0003 1.0526 -0.1855 4.5468 51.2354%* 124.54%*

* Note: Significant at 1% level
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Table 2. Unit root test in the level

Variable ADF PP
None Intercept Trend and intercept None Intercept Trend and intercept
R, -18.748  -18.745 -18.7244 -19.7562  -19.7413  -19.7246
v -3.5429  -8.6519 -9.8777 -16.3538  -19.2669  -19.2649
AV, -16.691  -16.679 -16.6559 -87.9158  -88.145 -88.0135

Note: The 1% critical values of the ADF and PP tests are -3.4436 (without trend) and -3.9771 (with trend). A significant test statistic indicates the
rejection of the null hypothesis, which is nonstationary in both tests.

Table 3. Regression of weekly trading volume on returns

Panel A: R =aq+ B[R _+bV,+¢&, Panel B: R, =, + SR, +b,AV, +¢&,,

Variable Coefficient Z-Statistic Variable Coefficient Z-Statistic
o, -0.00322 -1.4506 a, 0.00108 0.5974 *
B 0.1257 2.8111* B> 0.1535 3.4600 *
b, 5.13x10° 3.3912%* b, 0.0068 3.9434 *
LB (Q):36 37.458 LB (Q):36 35.98

ARCH- LM test 18.6751%* ARCH- LM test 17.436*

*Note: significant at 1% level

Table 4. GARCH Results

PanelA: R =a,+ R _,+bV, +¢, Panel B: R, =, + B,R, | +b,AV, + 0,
h, =w, + o}, +w,h, h =0 + 160+ 72k
Variable Coefficient Z-Statistic Variable Coefficient Z-Statistic
a -0.00144 -1.1189 a, 0.0009 0.7164
i 0.13519 6.6899* B 0.1627 6.9754*
b, 2.83x10° 4.7982%* b, 0.00393 2.8275%
Wy 0.00014 5.1216* 70 0.00014 5.4846%*
W 0.3651 5.2528* V4 0.3403 5.1032%
w3 0.6020 12.5398* 7> 0.613 12.7725%
LB (Q):36 31.259 LB (Q):36 31.736
Log likelihood 942.1092 Log likelihood 942.7206
Wald ¥(1) 23.023* Wald ¥*(1) 7.9945%*

*Note: significant at 1% level
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Table 5. Vector Autoregressive Estimates

Panel A: Panel B:
Dependent Variable Dependent Variable
R, Vi R, AV
Coeff. Value Coeff. Value Coeff. Value Coeff. Value
oR -.0039%** Oy 207516.4 ag .0006 Opy -.0035
o 0.0975%* o 0.168* a; 0.1363* o -0.621%*
ag 0.0423 ag .098** ap .0523 o -.0575
B 1.57x10” i 189021 8%** B -0.0055%* B 1.384%**
Bio -3.96x10”" Bio 2654723 Bio 0.0038** B 3064
F-Stat. 3.94* F-Stat. 5.26* F-Stat 3.51% F-Stat. 11.10*
adjR? 0.076 adjR? 0.152 adjR? .06 adjR? 0.30
* ** k%% Note:  significant at 1%, 5% and 10% level respectively
Table 6. Granger Causality
Panel Null Hypothesis Obs. F-Statistic Prob.
Panel A. V doesn't Granger cause R 476 2.595 00046
R doesn't Granger cause V 1.79 0.075
Panel B. AV doesn't Granger cause R 476 1.81 0.057
R doesn't Granger cause AV 1.79 0.042
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