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ABSTRACT

This paper empirically examines the dynamic stock return–volume relations for six emerging Asian
markets: Indonesia, Malaysia, Singapore, South Korea, Taiwan, and Thailand. Evidence is found
that trading volume Granger causes stock return in quantiles and the causal effects of volume are
heterogeneous across quantiles. This shows that volume carries some information to the return and
could be interpreted in light of theoretical models. In addition, we find that there is bi-directional
causality between stock return and trading volume in most of the markets. The finding indicates that
those Asian emerging markets with different institutions and information flows than more mature
markets have present similar causal effects on the stock return–volume relation. Furthermore, the
cross-country evidence shows that the US market helps to predict the returns of the emerging Asian
markets.

Keywords: Asian stock market, causality, emerging market, quantile regression, return–volume
relation

JEL classification numbers: G14, G15

I. INTRODUCTION

The relationship between financial asset return and trading volume has received considerable
attention over the past decades. Theoretical models related to this topic include the sequential
information model (Copeland, 1976; Jennings et al., 1981; Jennings and Barry, 1983), the
mixture of distributions hypothesis (Clark, 1973; Epps and Epps, 1976; Tauchen and Pitts,
1983), market models of asymmetry in information endowment (Kyle, 1985; He and Wang,
1995), a rational expectation asset pricing model (Wang, 1994), and a differences of opinion
model (Harris and Raviv, 1993; Kandel and Pearson, 1995). These researches indicate that
trading volume contains information about the distribution of future return and most of them
support a positive relationship between absolute price change and volume (see Karpoff, 1987).

There is an extensive literature on the empirical aspects of the return–volume relation. A
number of research papers have included the relation between contemporaneous absolute price
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change and trading volume (Jennings et al., 1981), between contemporaneous price change
and trading volume (Tauchen and Pitts, 1983; Karpoff, 1987), between the variance (squares)
of price change and trading volume (Clark, 1973; Epps and Epps, 1976; Andersen, 1996; Lee
and Rui, 2002), and between dynamic price change and trading volume (Jain and Joh, 1988;
Campbell et al., 1993; Blume et al., 1994; Chen et al., 2001; Lee and Rui, 2002; Chuang
et al., 2009).

Furthermore, numerous studies have been conducted on the dynamic relation in emerging
markets, such as: Moosa and Al-Loughani (1995), Kamath, and Wang (2006), Pisedtasalasai
and Gunasekarage (2007) and Gebka (2012) for South-East Asian stock markets; Silvapulle and
Choi (1999) for the South Korean stock market; Gündüz and Hatemi-J (2005) for markets of
Central and Eastern European countries and Turkey; Başci et al. (1996) for the Turkey market;
Saatcioglu and Starks (1998) for six Latin American markets; and Assogbavi and Osagie (2006)
for 26 emerging stock markets. The advantages of employing emerging markets are that the
information flows in emerging markets are not equivalent to the information flows in the more
developed markets, and there are differences in institutions across the markets (Saatcioglu and
Starks, 1998). However, there are divergent conclusions of the empirical research; results range
from no, to weak and strong relationships between return and volume. Therefore, further insight
should be obtained through different econometric methods.

Causal relations between stock return and volume are examined by testing Granger non-
causality: Granger (1969, 1980) considers testing non-causality in conditional mean; Granger
et al. (1986) and Cheung and Ng (1996) test non-causality in conditional variance; and Hiemstra
and Jones (1994) consider a test for non-linear causality. In addition, since Granger non-causality
is defined in terms of conditional distribution, Chuangn et al. (2009) define non-causality in
all quantiles and derive a test for non-causality in conditional quantiles. They use the quantile
regression (QR) of Koenker and Bassett (1978) to estimate the quantile causal effects and apply
the sup-Wald test to evaluate the hypothesis of non-causality in all quantiles. Their test provides
a complete description of the causal relation between stock return and trading volume.

This paper tests Granger non-causality in quantiles in six emerging Asian markets: Indonesia,
Malaysia, Singapore, South Korea, Taiwan, and Thailand. Evidence is found that for all markets
except Taiwan, trading volume Granger causes stock return in quantiles and the causal effects
of volume are heterogeneous across quantiles; that is, they have positive causal effects for upper
quantiles and negative effects for lower quantiles, and the effects are stronger at more extreme
quantiles. This finding is consistent with the theoretical models that trading volume contributes
information to the distribution of stock return (e.g., the sequential information model, the mixture
of distribution hypothesis, and a differences of opinion model). Putting volume on the vertical
axis and return on the horizontal axis, the quantile causal effects of volume on return present
a spectrum of a symmetric V-shape relation for those markets. The V spectrum represents the
distribution dispersion of return and corresponds to the location-scale shift QR model that the
dispersion increases with volume. The relation is consistent with Karpoff’s (1987) ‘asymmetric
volume-price change hypotheses’, indicating the relation is fundamentally different for positive
and negative price change. The finding also complements the empirical researches, such as
Chuang et al. (2009) for more mature markets. On the other hand, this result differs from the
empirical studies that do not find causality in mean from volume to return in emerging markets
(e.g., Kamath and Wang, 2006; Pisedtasalasai and Gunasekarage, 2007; Gebka, 2012).

Furthermore, we observe a bi-directional causality in quantiles in the sense that trading
volume Granger causes stock return as well as return causes volume in five of the six markets
(except Singapore). This extends the results of causality in mean for emerging markets (see
Moosa and Al-Loughani, 1995; Kamath and Wang, 2006) and also complements those based on
more mature markets such as Chen et al. (2001) and Chuang et al. (2009). Therefore, empirical
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findings conclude that those emerging Asian markets with different institutions and information
flows to those of more mature markets have exhibited similar patterns of causal effects from
volume to return and have two-way causal relation between return and volume. In addition, the
cross-country spillover effect from US and Japanese markets to the emerging Asian markets
are investigated. The causal relation between return and volume is robust with respect to the
inclusion of US and Japanese markets. Also, it is interesting to find that US return helps to
predict the future returns of all emerging Asian markets and the causal effects of US volume
are heterogeneous across quantiles. In contrast, the spillover effects from the Japanese market
to the emerging Asian markets are mixed.

This paper proceeds as follows. In Section II, Granger non-causality in quantiles and the
resulting test are introduced. In Section III, the empirical results of different causal models in
emerging Asian markets are presented. Section IV concludes the paper.

II. CAUSALITY IN QUANTILES

Granger non-causality is defined such that the random variable x does not Granger cause the
random variable y if

Fyt (η|(Y,X )t−1) = Fyt (η|Yt−1), ∀η ∈ R (1)

where Fyt (·|F) is the conditional distribution of yt , and (Y,X )t−1 is the information set generated
by yi and xi up to time t − 1; that is, the past information of x does not alter the conditional
distribution of y. In the literature, it is common to evaluate the necessary condition of (1) to test
Granger non-causality:

E[yt |(Y,X )t−1] = E(yt |Yt−1) a.s.

where E(yt |F) is the mean of Fyt (·|F). However, failing to reject the necessary condition may
not consistently reject (1). Since a distribution is completely determined by its quantiles, Granger
non-causality can also be represented by conditional quantiles. Let Qyt (τ |F) denote the τ -th
quantile of Fyt (·|F), (1) equals

Qyt (τ |(Y,X )t−1) = Qyt (τ |Yt−1), ∀τ ∈ (0, 1) a.s. (2)

If (2) holds for all quantiles, then we can say that x does not Granger cause y. Thus, we
obtain that Granger non-causality in quantiles, (2), is equivalent to Granger non-causality in
distribution, (1).

Writing yt−1,p = [yt−1, . . . , yt−p]′ and x t−1,q = [xt−1, . . . , xt−q]′, consider a location shift QR
model:

yt = α0 + y′
t−1,pα + x ′

t−1,qβ + et

where α is a p × 1 vector of parameters, β is a q × 1 vector of parameters, and the et are
independent and identically distributed (i.i.d.) from distribution Fe(·). For the location shift QR
model, the conditional quantile function can be written as

Qyt (τ |zt−1) = α0 + y′
t−1,pα + x ′

t−1,qβ + F−1
e (τ )

Given different values of τ , the fitted regression quantile lines are parallel to each other. More
generally, consider a location-scale shift QR model:

yt = α0 + y′
t−1,pα1 + x ′

t−1,qβ1 + ( y′
t−1,pα2 + x ′

t−1,qβ2) et
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where α1 and α2 are p × 1 vectors of parameters, β1 and β2 are q × 1 vectors of parameters,
and the et are i.i.d. from the distribution Fe(·). The resulting conditional quantile function of the
location-scale shift model can be written as

Qyt (τ |zt−1) = α0 + y′
t−1,pα1 + x ′

t−1,qβ1 + [ y′
t−1,pα2 + x ′

t−1,qβ2]F−1
e (τ ) (3)

In this more complicated model which takes a heteroscedastic form, the dispersion of dependent
variable can be modelled and increases with regressors.

Letting α(τ ) = α1 + α2 F−1
e (τ ), β(τ ) = β1 + β2 F−1

e (τ ), and zt−1 = [1, y′
t−1,p, x ′

t−1,q]′, rewrite
Equation (3):1

Qyt (τ |zt−1) = α0 + y′
t−1,pα(τ ) + x ′

t−1,qβ(τ ) = z′
t−1θ(τ )

where θ(τ ) = [α0,α(τ )′,β(τ )′]′ is the k-dimensional parameter vector with k = 1 + p + q.
Given a linear location-scale shift model for conditional quantiles, testing (2) amounts to testing

H0 : β (τ ) = 0, ∀τ ∈ (0, 1) (4)

Koenker and Machado (1999) and Chuang et al. (2009) suggest testing the entire process using
a sup-Wald test, i.e., the supremum of a sequence of Wald statistics. The Wald statistic is

WT (τ ) := T β̂T (τ )
′
�̂

−1
β̂T (τ )/[τ (1 − τ )]

where T is the sample size, β̂T (τ ) is the QR estimator of β(τ ), and �̂ is a consistent
estimator of � = � D(τ )−1 M zz D(τ )−1� ′ with � = [0 1q], M zz := limT →∞ T −1

∑T
t=1 zt−1 z′

t−1,
and D(τ ) := limT →∞ T −1

∑T
t=1 ft (F−1

t (τ ))zt−1 z′
t−1, with ft and Ft being the conditional density

and distribution functions of yt given zt−1, respectively. Under the null hypothesis (4),

sup
τ∈T

WT (τ ) ⇒ sup
τ∈T

∥∥∥∥∥ Bq(τ )√
τ (1 − τ )

∥∥∥∥∥
2

where ||Bq(τ )/
√

τ (1 − τ )||2 is the sum of squares of q independent Bessel processes, with
T = [ε, 1 − ε] for some ε in (0, 0.5).2 The critical values of the sup-Wald test on [0.05, 0.95] at
the 1% significance level are 13.01, 16.30 and 19.21 for q = 1, 2, 3 respectively. See Chuang
et al. (2009) for a detailed description of the calculation of the statistics and other critical
values.

III. EMPIRICAL RESULTS

III.1 Data

The following empirical results have been obtained by applying the sup-Wald test described in
Section II to price and volume data for six countries in Asia: Indonesia, Malaysia, Singapore,
South Korea, Taiwan, and Thailand.3 The daily data from the beginning of 1990 to 30 June

1 In this representation, the location-scale shift QR model can also be written as follows:

yt = z′
t−1θ (τ ) + ut,τ

where ut,τ is the error term under the QR specification such that the τ -th conditional quantile of the error
is zero, i.e., Qut,τ (τ |zt−1) = 0.

2 It is noted that WT (τ ), τ ∈ T , has a well defined limit when T is a closed interval in (0, 1). Thus, we
set T = [ε, 1 − ε] for some ε in (0, 0.5).

3 Existing studies of emerging Asian markets are Moosa and Al-Loughani (1995), Silvapulle and Choi
(1999), Kamath and Wang (2006) and Pisedtasalasai and Gunasekarage (2007), which contain 5, 1, 6, and
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20084 are taken from the Datastream database,5 and the basic summary statistics are collected
in Table 1. In this paper, stock return is calculated as rt = 100 × (ln(pt ) − ln(pt−1)), where pt

and pt−1 are daily stock prices at t and t − 1 respectively, and volume vt is the traded share
volume of these stock markets. Singapore is the largest market in our study. From Table 1, it
is seen that the mean and median returns are all close to zero and their standard deviations are
close to one. For each volume, the mean and median are quite different. The volume series are
right-skewed and have trending patterns. Both the stock return and volume series exhibit excess
kurtosis.

III.2 Causal effects of volume on return

Since stock return is a stationary series and volume has a trending pattern, following Chuang
et al. (2009), we consider the QR model:

rt = a + b(τ )
t

T
+ c(τ )

(
t

T

)2

+
q∑

j=1

α j (τ )rt− j +
q∑

j=1

β j (τ ) ln vt− j + ut,τ (5)

where T is the sample size and q ≥ 1 and ut,τ is the error term of the location-scale shift QR
specification. In (5), t/T and (t/T )2 are used to control the trending effect in ln vt . For simplicity,
we let the lag order of return equal that of volume and the resulting model is named the lag-q
model. To consider possible return volatility, we also have an extension of (5), which includes
lagged r 2

t− j as additional regressors:

rt = a + b(τ )
t

T
+ c(τ )

(
t

T

)2

+
q∑

j=1

α j (τ )rt− j +
q∑

j=1

β j (τ ) ln vt− j +
q∑

j=1

γ j (τ )r 2
t− j + ut,τ (6)

To determine a lag order q∗, if the null of βq(τ ) = 0 for τ in [0.05, 0.95] is not rejected for
the lag-q model, but the null of βq−1(τ ) = 0 for τ in [0.05, 0.95] is rejected for the lag-(q − 1)
model, then the lag order is set as q∗ = q − 1. The appropriate lag orders in six emerging Asian
markets are presented in Table 2. It is seen that for models (5) and (6), volume Granger causes
return with lag order q∗ = 1 for Indonesia, Malaysia, Singapore, South Korea and Thailand.6

In Taiwan, we set q∗ = 2 for both models (5) and (6).7

5 countries, respectively. The data selection in this paper is based on Kamath and Wang (2006), wherein the
maximum countries are considered. However, Hong Kong is replaced by Thailand because the former is a
more mature market.

4 Since the corresponding trading volume data for Malaysia were not available for some periods, the data
series for Malaysia only cover the period 3 March 1996 to 30 June 2005.

5 The selected indices of the stock markers in Indonesia, Malaysia, Singapore, South Korea, Taiwan and
Thailand are KARTA SE COMPOSITE (JAKCOMP), KLCI COMPOSITE (KLPCOMP), SINGAPORE-DS
DS-MARKET EX TMT (TOTXTSG), KOREA SE COMPOSITE (KORCOMP), TAIWAN SE WEIGHTED
(TAIWGHT) and THAILAND-DS MARKET (TOTMKTH), respectively, with corresponding codes in the
parentheses.

6 For Indonesia, Malaysia, Singapore, South Korea and Thailand, when the model is considered without
r2

t− j , the sup-Wald tests of β1(τ ) in the lag-1 model are 21.92, 45.9, 58.09, 23.29 and 18.6, and those of
β2(τ ) in the lag-2 model are 5.02, 1.15, 2.42, 6.19 and 6.96, respectively. The former is significant at the 1%
level, but the latter is not. Therefore, q∗ = 1 for model (5). In addition, for Indonesia, Malaysia, Singapore,
South Korea and Thailand, for the model with r2

t− j , the sup-Wald tests of β1(τ ) in the lag-1 model are 21.91,
18.11, 63.06, 25.16 and 17.85, and those of β2(τ ) in the lag-2 model are 5.41, 1.98, 3.67, 5.18 and 8.07,
respectively. The former is significant at the 1% level but the latter is not; q∗ = 1 for model (6).

7 In Taiwan, for model (5), the sup-Wald test of β3(τ ) in the lag-3 model is 8.1 and that of β2(τ ) in the
lag-2 model is 23.73. The latter is significant at the 1% level, but the former is not. For model (6), the
sup-Wald test of β3(τ ) in the lag-3 model is 5.58 and that of β2(τ ) in the lag-2 model is 19.61. Therefore,
q∗ = 2.
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TABLE 2
Appropriate lag order q∗ in QR models for causal effect

Volume on return Return on volume

Country Model without r2 Model with r2 Model without r2 Model with r2

Indonesia 1 1 1 1
Malaysia 1 1 2 2
Singapore 1 1 0 0
South Korea 1 1 2 2
Taiwan 2 2 3 2
Thailand 1 1 2 2

Plotted against τ , Figure 1 shows the QR estimates of β1(τ ) in the solid line and their 95%
confidence intervals in the shaded area,8 together with the least squares (LS) estimate in the
dashed line and its 95% confidence interval in the dotted lines for the model without r 2

t− j . It can
be seen that in Indonesia, Malaysia, Singapore, South Korea and Thailand, the LS estimates of
β1 are all insignificantly different from zero; this suggests no causality in mean in these markets’
returns. On the other hand, the QR estimates of β1(τ ) vary with quantiles and are negative at
lower quantiles and positive at upper quantiles. The estimates are significant at tail quantiles.
Therefore, log volume has opposite quantile effects on the return in model (5) and the causal
effects of volume are heterogeneous across quantiles; this can be explained by the location-scale
shift QR model in Section II. The finding supports the dynamic relationship between return
and volume and is consistent with the sequential information arrival model of Copeland (1976)
and Jennings et al. (1981), where new information disseminates sequentially into the market.
The QR results also show that trading volume, as a measure of the disagreement among traders,
contributes information to the distribution of stock return; this finding is in line with some
theoretical models, such as the mixture of distributions hypothesis of Epps and Epps (1976) and
Tauchen and Pitts (1983), the rational expectation asset pricing model of Wang (1994) and the
differences of opinion model of Harris and Raviv (1993).

In addition, with log volume on the vertical axis and return on the horizontal axis, the
quantile causal effects of volume on return exhibit a spectrum of a symmetric V-shape relation.
The relation is consistent with Karpoff’s (1987, p. 121) ‘asymmetric volume-price change
hypotheses’, indicating that the relation is fundamentally different for positive and negative
price change. This finding differs from the existing studies that do not find causality in mean
in mature markets (see Lee and Rui, 2002) and in emerging markets (see Kamath and Wang,
2006; Pisedtasalasai and Gunasekarage, 2007; Gebka, 2012), and complements those based on
more mature markets such as Karpoff (1987), Chen et al. (2001) and Chuang et al. (2009).

Figure 2 plots the QR and LS estimates for models with r 2
t− j in all markets except Taiwan.

Similar to the previous results, the results here suggest that volume does not Granger cause
return in mean but Granger causes return in quantiles. One difference is that the magnitude of
the QR estimates at tail quantiles in Figure 2 is weaker than that of the corresponding estimates
in Figure 1. The quantile causal effects of volume on return weaken under the inclusion of the
squares of lagged returns in the QR model. It is interesting to note that the V spectrum presents
and lagged volume still contributes some information that is not contained in the squares of

8 In all subfigures, one LS estimate and 90 quantile regression (QR) estimates of coefficients are presented.
For example, for regression coefficient β1 in each model, there are 90 QR estimates; they are estimates of
β1(0.05), β1(0.06), β1(0.07), . . . , β1(0.95).
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Fig. 1. QR and LS estimates of the causal effects of log volume on return: model without r2
t− j .

lagged return. Yet, the estimation results of Taiwan are quite different. In Figures 3 and 4, the
LS estimates of β1 and the QR estimates of β1(τ ) are significantly positive and the LS estimates
of β2 and the QR estimates of β2(τ ) are significantly negative at the 5% level. This shows
that, in the stock market of Taiwan, trading volume Granger causes return both in mean and
in quantiles, but the causal effects of β1(τ ) and β2(τ ) are the opposite. The causal effects of
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Fig. 2. QR and LS estimates of the causal effects of log volume on return: model with r2
t− j .

volume are more homogeneous; which may be the price limit in Taiwan’s stock market that has
the most restricted price limit among the emerging Asian markets.9

9 Taiwan imposes a 7 percent price limit; Indonesia, Malaysia, and Thailand impose a 30 percent price
limit; and South Korea imposes a 15 percent price limit.
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III.3 Causal effects of return on volume

To see if there is bi-directional causality between stock return and trading volume, we consider
the following models:

ln vt = a∗ + b∗(τ )
t

T
+ c(τ )∗

(
t

T

)2

+
q∑

j=1

α∗
j (τ ) ln vt− j +

q∑
j=1

β∗
j (τ )rt− j + ut,τ

ln vt = a∗ + b∗(τ )
t

T
+ c(τ )∗

(
t

T

)2

+
q∑

j=1

α∗
j (τ ) ln vt− j +

q∑
j=1

β∗
j (τ )rt− j +

q∑
j=1

γ ∗
j (τ )r 2

t− j + ut,τ
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We use the sup-Wald test to determine an appropriate lag order q∗; see Table 2.10,11 From
Table 2, we find bi-directional causality in quantiles between return and volume in Indonesia,
Malaysia, South Korea, Taiwan and Thailand. This finding extends the evidence of Moosa and
Al-Loughani (1995) and Kamath and Wang (2006), but differs from that reported by Assogbavi
and Osagie (2006) and Pisedtasalasai and Gunasekarage (2007) in emerging markets. Such
a result also complements the existing studies based on more mature markets, such as Chen
et al. (2001) and Chuang et al. (2009). In addition, there exists a unidirectional causality running
from trading volume to stock return in Singapore. It is shown that volume leads return in the
stock market of Singapore.

Figure 5 presents the LS estimates of β∗
1 and QR estimates of β∗

1 (τ ) in the models without
r 2

t− j .
12 It is seen that both the LS and QR estimates of β∗

1 (τ ) are significantly positive at the
5% level. This shows that stock return has positive effects on trading volume both in mean
and in quantiles in all markets when lag order equals 1. In addition, the QR estimates are
relatively stable across quantiles and stay within the confidence interval of the corresponding
LS estimates at most quantiles in all markets. These results show that the causal effects of return
are homogeneous and are consistent with the existing finding of Chuang et al. (2009) in more
mature markets.

III.4 Cross-country spillover effects

In this subsection, the causal relations among return and trading volume are investigated with
consideration of cross-country spillover effects. Following Lee and Rui (2002) and Kim (2005),
the lagged return and lagged trading volume of US and Japanese markets are considered in the
dynamic causality model in Equation (5). Two indices, New York Stock Exchange (NYSE) and
Tokyo Stock Price Index (TOPIX), are used. There is non-overlapping in trading time between
New York or Tokyo at time t − 1 and the emerging Asian markets at time t . The causal effects
of volume for all emerging Asian markets except Taiwan are presented in Figure 6. Comparing
Figure 1 and Figure 6, it is seen that the patterns of all markets are very similar, which shows
that the causal relation between return and volume in emerging Asian markets is robust with
respect to the inclusion of US and Japanese markets.

Moreover, to capture the cross-country spillover effect, the estimates of lagged return and
lagged trading volume of US and Japanese markets on returns of the emerging Asian markets
are reported in Table 3. The table indicates that all estimates of lagged US returns are positive
and significant at the 1% level, which shows that the lagged US return plays an important
role in return of the emerging Asian markets. However, the finding is different from that in

10 When the model is considered without r2
t− j , for the markets of Indonesia, the sup-Wald test of β∗

1 (τ )
in the lag-1 model is 22.27, and that of β∗

2 (τ ) in the lag-2 model is 3.33. The former is significant at the
1% level, but the latter is not; q∗ = 1. In addition, for Malaysia, South Korea and Thailand, the sup-Wald
tests of β∗

3 (τ ) in the lag-3 model are 10.99, 2.86 and 5.82, and those in the lag-2 model are 15.43, 59.53
and 19.41, respectively. The latter is significant at the 1% level but the former is not. Therefore, q∗ = 2 in
these markets. In Singapore, the sup-Wald test of β∗

1 (τ ) is 3.07 in the lag-1 model and q∗ = 0. In Taiwan,
the sup-Wald test of β∗

4 (τ ) in the lag-4 model is 12.37, and that of β∗
3 (τ ) in the lag-3 model is 13.65, and

q∗ = 3.
11 When the model is considered with r2

t− j , for Indonesia, the sup-Wald test of β∗
1 (τ ) in the lag-1 model

is 14.89, and β∗
2 (τ ) in the lag-2 model is 7.39. The former is significant at the 1% level but the latter is not;

q∗ = 1. In addition, in Malaysia, South Korea, Taiwan and Thailand, the sup-Wald tests of β∗
2 (τ ) in the lag-2

model are 24.25, 52.02, 25.37 and 20.48, and those of β∗
3 (τ ) in the lag-3 model are 6.43, 1.22, 11.49 and

12.53, respectively. The former is significant at the 1% level but the latter is not. Therefore, q∗ = 2 in these
markets. For Singapore, the sup-Wald test of β∗

1 (τ ) is 8.2 and q∗ = 0.
12 To conserve space, we do not plot other LS and QR estimates in the model without r2

t− j and those in

the model with r2
t− j .
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Fig. 5. QR and LS estimates of the causal effects of return on log volume: model without r2
t− j .

Gebka (2012), in which cross-border spillovers in returns are found to be non-existent. The
estimates of the lagged US trading volume are negative at low quantiles and are positive at
quantiles above 0.5, and increase along with quantiles, except for Malaysia at the 0.1 quantile.
It is seen that both the lagged US return and volume help to predict the returns of the emerging
Asian markets, similar to Lee and Rui (2002) and Kim (2005). In contrast, the spillover effects
from the Japanese market to the Asian emerging markets are mixed. For Indonesia and Singapore,
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Fig. 6. QR and LS estimates of the causal effects of return on log volume: model with
cross-country spillover effects.

the estimates of lagged Japanese return are significant at most quantiles and are insignificant
at the 0.1 quantiles. For Malaysia, South Korea and Thailand, the effects of lagged Japanese
returns are insignificant. For Taiwan, one-period lagged Japanese return Granger causes Taiwan
return, but two-period lagged Japanese return does not. Lastly, the spillover effect of lagged
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Japanese volume is generally insignificant, which shows that Japanese volume can not help to
predict the return of the Asian emerging markets.

IV. CONCLUSIONS

This paper uses the test of Granger non-causality in quantiles to examine the dynamic stock
return–volume relation for six emerging Asian markets. Empirical findings show that causal
effects of volume are heterogeneous across quantiles and exhibit a spectrum of a symmetric
V-shape in all Asian markets except Taiwan. The results imply that QR reveals causalities in
which volume carries some information to the return and could be interpreted in light of some
theoretical models. The relations are robust to the inclusion of US and Japanese markets. In
addition, testing for Granger causality in quantiles shows that volume Granger causes return as
well as return Granger causes volume in most of the emerging Asian markets studied in this
paper.
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Fujihara, R. and Mougoué, M. (1997). ‘An examination of linear and nonlinear causal relation-
ships between price variability and volume in petroleum futures markets’, Journal of Futures
Markets, 17, pp. 385–416.

Gebka, B. (2012). ‘The dynamic relation between returns, trading volume, and volatility: lessons
from spillovers between Asia and the United States’, Bulletin of Economic Research 64, pp.
65–90.

Granger, C. W. J. (1969). ‘Investigating causal relations by econometric models and cross-
spectral methods’, Econometrica, 37, pp. 424–38.

Granger, C. W. J. (1980). ‘Testing for causality: a personal viewpoint’, Journal of Economic
Dynamic and Control, 2, pp. 329–52.

C© 2012 The Author. Bulletin of Economic Research
C© 2012 Blackwell Publishing Ltd and the Board of Trustees of the Bulletin of Economic Research



Stock Return–Volume Relation in Asia 193

Granger, C. W. J., Robins, R. and Engle, R. (1986). ‘Wholesale and retail prices: bivariate time-
series modeling with forecastable error variances’, in Belsley, D. and Kuh, E. (eds), Model
Reliability, pp. 1–17, Cambridge: MIT Press.
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