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Abstract
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1. Introduction

There have been a tremendous number of empirical studies documenting unex-
pected or anomalous regularities in the security rate of return in recent years. There
are seasonal regularities related to the time of day (Harris, 1986), the day of the
week,' the time of month (Ariel, 1987) and the turn of the year (Lakonishok and
Smidt, 1984). These patterns show that there are significant departures from market
efficiency hypothesis and that the economic forces generating share returns are
more sophisticated than efficient markets and multiplicative random walk models
would tend to indicate. Great attempts have been made in previous studies to
discuss why such anomalous regularities occur for the various effects. The answers
seem to be a combination of cash flows, institutional and cultural factors, and
differences in risk. We do not yet have a satisfactory explanation for the seasonal
regularities.

One of the most pronounced seasonal regularities in finance is the significantly
negative average return on the stock market on Mondays. A paper by French
(1980) documents this finding for the U.S. stock market indices. Keim and
Stambaugh (1984) draw similar conclusions from data going back to the 1920s. The
work of Jaffe and Westerfield (1985a) discovers a similar day-of-the-week effect in
England, Australia, Canada and the United Kingdom. However, the day-of-the-
week effect remains after two decades of research. Dubois and Louvet (1996),
Wang et al. (1997) and Chang et al. (1998) find the day-of-the-week effect exists in
the U.S. markets and other international markets after 1990s. Several hypotheses,
such as settlement effects, timing of earning announcements, measurement error,
trading behavior of institutional and individual investors, and mixture with other
seasonality, have been employed to explain the source of day-of-the-week effect.?
We feel that no single explanation can claim universal acceptance, and that some of
the hypotheses sound less than plausible once one looks beyond the U.S. markets.
Does the day-of-the-week regularity, which is found in the U.S. equity market and
other equity markets, exist in an emerging stock market such as China? The answer
to this question presents an opportunity to assess the robustness of the hypotheses
that try to rationalize the seasonal regularities.

China is an emerging market. Since the establishment of the Shanghai Stock
Exchange (SHSE) on December 19, 1990, and the Shenzhen Stock Exchange
(SZSE) on July 3, 1991, China’s stock markets have expanded rapidly. By Septem-
ber 1997, there were 782 stocks listed on the two exchanges with a total market
capitalization of over RMB 1000 billion or the equivalent of about U.S. $120

! Please see details in French (1980), Lakonishok and Levi (1982), Keim and Stambaugh (1984),
Theobald and Price (1984), Jaffe and Westerfield (1985a), Smirlock and Starks (1986), Dyl and Marberly
(1988), Abraham and Ikenberry (1994), Wang et al. (1997), Chang et al. (1998).

2 Chang et al. (1998) study the joint influence of contemporaneous and lagged responses to macroeco-
nomic news and find that seasonals in processing macroeconomic news account for much of the
day-of-the-week effect in equity returns of U.S.
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billion. Total market capitalization currently exceeds U.S. $200 billion. Institutional
characteristics of China’s stock markets differ from those in other countries and so
the research results from other nations cannot be automatically extended to China.
A distinguishing feature of China’s markets is that some firms issue two types of
shares. Class A-shares, which are denominated in RMB, are traded among Chinese
citizens, while B-share stocks are traded among non-Chinese citizens or overseas
Chinese.? Other than segmentation by ownership, these two classes of shares are
similar; in particular, owners have equal rights to cash flows and voting privileges.
A-shares are further divided into state shares, legal-person shares, and tradable
shares.

In this study, we aim to contribute to the search for explanatory effects for the
day-of-the-week regularity by investigating the phenomenon through an analysis of
the daily returns in the equity markets of China. The unique institutional features
in China’s stock markets may provide some insight into solving the mystery of
seasonal anomalies. The remainder of the paper is organized as follows. Section 2
reviews the previous studies and incorporates the unique institutional setting in
China into these studies. Methodology and empirical results are presented in
Section 3. Section 4 concludes the paper.

2. Literature review

Cross (1973) first observes differences in returns across weekdays more than 20
years ago. Since then, the day-of-the-week regularity has been extensively re-
searched. A plethora of theoretical explanations have been advanced to explain the
day-of-the-week regularity. There are five potential sources: (1) the settlement
procedure hypothesis (Lakonishok and Levi, 1982); (2) the measurement error
hypothesis (Gibbons and Hess, 1981; Rogalski, 1984); (3) the trading behavior
hypothesis (Lakonishok and Marberly, 1990; Sias and Starks, 1995); (4) the mixture
with other seasonality hypothesis (Wang et al., 1997); and (5) the spillover
hypothesis.* There is a growing body of international research that has confirmed

3 For the purpose of B-shares on the Shanghai Stock Exchange (SHSE) and the Shenzhen Stock
Exchange (SZSE), overseas investors are described as: foreign legal and natural persons; foreign legal
and natural persons from Hong Kong, Macao and Taiwan; other investors approved by the People’s
Bank of China. However, the State Council ruled that Chinese living overseas remitting money inwards
are permitted to trade in B-shares, thus creating conditions whereby local traders may open accounts in
the name of overseas relatives and friends. There are H-share and N-share. H- and N-shares are similar
to B-shares in nature, except that they are listed and traded on the Hong Kong Stock Exchange and the
New York Stock Exchange, respectively. See also Chui and Kwok (1998) for other background
information of the Chinese stock markets.

4 Another possible explanation for the day-of-the-week effect is that negative information is held for
release until after the security markets have closed on Fridays. We call it timing of information release
hypothesis. Patell and Wolfson (1982) find that good-news announcements are more likely to appear
during trading hours than bad-news announcements and that a higher proportion of announcements
appears after the close of trading on Friday than on other days. When we go through the Security Daily
in China, we do not observe this kind of tendency.
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the day-of-the-week regularity previously found in the U.S. stock markets. The
mean returns are lowest on Tuesday in Japan is found by Jaffe and Westerfield
(1985b). Aggarwal and Rivoli (1989) find those four emerging markets in Asia:
Hong Kong, Singapore, Malaysia, and Philippines exhibit negative returns on
Tuesday. Barone (1990) find negative return on Tuesday on the Milan Stock
Exchange. There is evidence to suggest that ‘Tuesday effect’ in Far Eastern and
European markets is partially caused by those markets following the poor
overnight performance of (Monday) Wall Street.

The unique institutional setting in China provides us with more insight into the
settlement procedure hypothesis, the trading behavior hypothesis and the spillover
hypothesis.

Settlement time for A-shares is 7+ 1 and for B-shares is 7+ 3.°> This arrange-
ment is different from the 5-day procedure used in the U.S. An individual earns
Friday return when he buys A-shares at the Thursday close and sells them at the
Friday close. He pays cash on Friday and receives cash on the next Monday. The
cash payment occurs 3 days before cash receipt. Conversely, cash payment occurs
only 1 day before cash receipt for 1-day holding periods beginning elsewhere during
the week. To compensate for implicit interest, A-shares should have high expected
returns on Friday. If the settlement procedure hypothesis were the explanatory
effect for the day-of-the-week regularity, we would not expect to observe negative
Monday returns in China.

The Shanghai and Shenzhen Stock Exchanges offer two types of shares: A-shares
and B-shares. Foreign institutional investors hold the majority of B-shares. In
contrast, only the A-shares held by individual are tradable in the stock markets.
The market capitalization of A-shares is larger than that of B-shares, and thin
trading occurs more often for B-shares than for A-shares. If the day-of-the-week
regularity is driven by the behavior of institutional investors rather by individual
investors, then two results should be apparent. First, B-shares should have a
relatively lower turnover on Mondays than A-shares, reflecting institutional in-
vestors’ preferred habit of not trading on Monday. Second, conditional weekend
return seasonal regularity should be stronger for B-shares than for A-shares.

Previous studies report that U.S. stock returns are negative on Mondays and
lower on this day than any other day, and that the Japanese market displays the
strongest negative average return on Tuesday. The results indicate that the U.S.
equity market has a strong influence on the Japanese market from Monday through
Friday. The influence of the U.S. market on the Japanese market is strongest on
Mondays. There might exist a linkage between the observed strong Monday effect

> Each B-share issuing company appoints a foreign-bank branch as the clearing bank, which also
serves as the registration agent for the issue. The seller’s position is blocked by the exchange on the
transaction day. On T+ 1 the clearing bank prematches the trading and informs brokers and custodians
of any mismatches. On 7'+ 2 brokers and custodians must have covered share and cash positions and
amended instructions if necessary. At noon on 7'+ 3 matched trades are settle via book entry on
brokers’ and custodians’ accounts at the clearing bank, which, as registration agent, validates the
transfer on the same day by reflecting the transfer in the participants’ depository accounts.
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of the U.S. market and the strong Tuesday effect of the Japanese market. We
examine the dependency of China’s stock markets on market movements in Hong
Kong and the U.S. There are very close relationships between China and the U.S.
and between China and Hong Kong. The U.S. and Hong Kong are the two major
international trading partners of China. The U.S. and Hong Kong are also the top
two direct investors in China. Since implementing the open policy in 1979, the
economy of China has integrated with the rest of the world. Although RMB cannot
be exchanged freely and foreign investors are restricted in financial markets in
China, people believe that there is interdependence between China’s stock markets
and foreign stock markets. B-shares on the Shanghai Stock Exchange are denomi-
nated in U.S. dollars while B-shares on the Shenzhen Stock Exchange are denomi-
nated in Hong Kong dollars. The Hong Kong Stock Exchange has become an
important channel to attract foreign funds to enterprises in China. Nine Chinese
enterprises were selected to issue their so-called H-shares directly on the Hong
Kong Stock Exchange. By mid-1996, 20 China-incorporated enterprises were listed
for funding of nearly $25 billion. If the day-of-week regularity in China were due
to the interdependence of China’s stock markets and the other major markets, we
would expect the disappearance of the day-of-the-week effect after controlling for
spillover from the U.S. and Hong Kong.

3. Data and methodology

This study uses both daily open and close prices from January 1, 1992 to
December 31, 1997, for the Shanghai A-Share Index; from February 21, 1992 to
December 31, 1997, for the Shanghai B-Share Index; from September 30, 1992 to
December 31, 1997, for the Shenzhen A-Share Index; and from October 6, 1992 to
December 31, 1997, for the Shenzhen B-Share Index. All the indices in China are
value-weighted indices. All the data are provided by the Shanghai Stock Exchange.
China officially opened the Shanghai Stock Exchange in December 1990 and the
Shenzhen Stock Exchange in July 1991. There are two reasons for us not to include
the period of 1991 in our testing. Firstly, in order to make the testing results from
the two exchanges comparable, we should set the same testing period. Secondly,
trading in 1991 was very thin and the number of listing firms was only 14 at the end
of 1991. Therefore, it is more reasonable to exclude 1991 from the testing period.

To test the null hypothesis of equal returns for each day of the week, the
standard dummy variable regression is estimated:

5

rt:kzl OCkat+et (1)
where r, is the return at date ¢, D,, = seasonal dummy for day k (i.e. the dummy
variables indicate the day of the week), and k = Monday (1)-Friday (5).

China’s stock markets experienced two dramatic events in 1994. One was the
austerity program to control the bubble economy, and the other was the implemen-
tation of Company Law. China’s economy started overheating from late 1991.
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Speculation in the property market and stock market was very popular and severe.
This situation continued until 1994, when Premier Zhu Rongji (Vice Premier then)
took charge of handling the heated economic problem (or bubble economy). In
1994, Premier Zhu implemented a series of harsh economic austerity programs to
control the heated economy. Therefore, in late 1994 the stock market cooled down.
Especially, the investors became less speculative and relatively rational. It is very
clear that the investor behavior or market sentiment was different between the
period of 1992-1994 and the period of 1995-1997.

The Company Law took effect on July 1, 1994, which is an important milestone
in China’s economic reform. Its promulgation has had a major impact on the
information disclosure of listing firms. The Company Law requires all companies,
especially listed firms, to provide investors and the public with financial and
non-financial information in the form of prospectus, listing report, periodic reports
(annual and semi-annual), and current report. False disclosure can be prosecuted as
a criminal offence. Consequently, information disclosure has steadily improved
since 1995 and investors have become more rational. In order to take this regime
shift into consideration, we partition our sample into two subsamples: before 1995
and after 1995.

Contrary to the day-of-the-week effect in other countries, significant negative
parameter estimates for Tuesday are observed in the Chinese markets after 1995.
The following model is useful for focusing the day-of-the-week effect on Tuesday:

rt:ﬂ0+ﬁlTut+8z (2)

where Tu is the dummy variable equal to 1 if date ¢ is Tuesday. This model has
been used in earlier studies because hypothesis tests generally found that return
differentials for Wednesday, Thursday, and Friday were zero. The null hypothesis
is that f, is equal to zero, i.e. the difference between mean Tuesday returns and
mean returns throughout the week is zero.

Connolly (1989) analyzes the robustness of the day-of-week and weekend effects
to alternative estimation and testing procedures. After accounting for the impact of
a very large sample size, he shows the sample evidence quite often favors the null
hypothesis of equal returns across days of the week. Specification tests reveal
widespread departures from OLS assumptions. The strength of the day-of-week
effect evidence appears to depend on the estimation and testing method.

The non-normality tests provide evidence that the error distribution does not
have constant variance. The returns are not normally distributed in China.® The

¢ Descriptive statistics of returns in.

Mean Standard deviations Skewness Kurtosis
Shanghai A 0.142 3.089 5.139% 90.400*
Shanghai B 0.054 2.034 0.378* 8.843%*
Shenzhen A 0.027 3.286 0.902%* 10.978*
Shenzhen B —0.028 2.133 0.041 14.14*

* Denotes the skewness or kurtosis measures are significantly different from those of the normal
distribution at 1%.
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skewness of a distribution refers to its degree of symmetry whereas the kurtosis of
a distribution is influenced by the peakness of the distribution and the thickness of
its tails. The measures for skewness and kurtosis are normally distributed as
N(0,6/T) and N(3,24/T), where is T is the number of observations. The statistics
show that returns are positively skewed although the skewness statistics are not
large. The positive skewness implies that the return distributions of the shares
traded on these exchanges have a heavier tail of large values and hence a higher
probability of earning positive returns. Alternatively, all the kurtosis values are
much larger than 3, significantly different from that of a normal distribution. This
indicates that much of the non-normality is due to leptokurtosis. It is well known
that such leptokurtosis may be explained by serial correlation in the returns
variance process, i.e. big surprises of either sign are more likely to be observed at
least unconditionally. The excess kurtosis suggests that the appropriate framework
for analyzing returns is the ARCH-type modeling strategy.

The generalized autoregressive conditionally heteroskedastic (GARCH) model
encompasses an autocorrelation correction and is robust to underlying non-normal-
ity. Initially, the GARCH model used conditional normal distributions, but since
much financial market data exhibits substantial kurtosis, it may be more appropri-
ate to use a conditional Student’s z-density. Bollerslev (1987) and Baillie and
Bollerslev (1989) provide examples of this approach. Following Engle and Boller-
slev (1986), if the sum of the parameters of the lag polynomials a, and a, equals to
1 in the GARCH(1, 1) process, then the model is known as integrated GARCH or
IGARCH, which implies persistence in the forecast of the conditional variance over
all future horizons, and also implies an infinite variance for the unconditional
distribution. The presence of the near-integrated GARCH being close to but
slightly less than unity has been found in a number of financial market series.”

In order to test whether the day-of-the-week regularity still exists after con-
trolling non-normality of the error distribution and an infinite variance for the
unconditional distribution, the following IGARCH(1, 1) model is estimated:

rr:ﬂl+ﬂ2Tut+8r

gt|(8t71» & —25 ) N.fv(51|61713 & —25 )

=TEr02) (v =2y ) PA +ehy_(v=2)=1)"7
hy=ay+oe?_+oh, 4, op+o,=1 (3)

where Tu is the dummy variable equal to 1 if date ¢ is Tuesday, I'(-) is the gamma
function, v>2, z=(v+ 1)/2, and f,()is the conditional density function for &,.

7 Please see details in Bollerslev (1987), French et al. (1987), McCurdy and Morgan (1987), Baillie and
Bollerslev (1989).
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The other explanatory effect for the day-of-the-week effect is the mixture with
other seasonality hypothesis. To test explicitly whether the day-of-the-week effect
still exists after controlling for the monthly effect tested by Wang et al. (1997), we
estimate the following regression:

r,=fo+ BLHM, + ,Tu, + B3LHMFTu, + ¢, 4)
8’(81719 &gy .) ~ 1
hy=og+oe; | +oxh,_y, oy +oap=1

where LHM is the last-half month variable that takes a value of 1 if the return is
for the last half of the month and Tu is the all Tuesdays variable that takes a value
of 1 if the return occurs on a Tuesday. LHM*Tu is the last-half month Tuesdays
variable that takes a value of 1 if the Tuesday falls in the last half of the month.

Keim (1983) presents evidence that the returns on U.S. common stocks are higher
in January than in the other months. Rogalski (1984) finds that the Monday effect
is related to the January effect. To test explicitly whether the day-of-the-week effect
still exists after controlling for the January effect and the Tuesdays in January, we
estimate the following regression:

ry= ﬂo +/)’1JAN,+[)’2Tu,—|—/j’3JAN;“Tu,+ & Q)
8’(81719 &2 ) ~1
hy= o0+ o +oh,_y, oy top=1

where JAN is the January variable that takes a value of 1 if the return is in January
and Tu is the all Tuesdays variable that takes a value of 1 if the return occurs on
a Tuesday. JAN*Tu is the January—Tuesday variable that takes a value of 1 if the
Tuesday falls in January.

We examine the dependency of China’s stock market on market movements in
Hong Kong and U.S. We find significant correlation coefficients between returns on
the Dow Jones Industrial Index on day ¢r— 1, and returns in China on the
subsequent day ¢ and between returns on the Heng Seng Index on day ¢ and returns
in China on day .8

8 Unconditional correlations of daily returns between the China and U.S. stock markets and between
the China and Hong Kong stock markets.

U.S. Hong Kong

SHA SHB SZA SZB SHA SHB SZA SZB
Lead 2 —0.05*** 0.016 —0.019 0.031 —0.018 0.021 0.034 —0.003
Lead 1 —0.003 0.079** —0.001 0.033 0.007 0.151* 0.006** 0.035
0 0.006 —0.020 —0.011 —0.046 —0.019 0.161* 0.060** 0.05%**
Lag1  —0.088** —0.05%** —0.080*%* —0.06*** 0.014 0.008 —0.011 —0.005
Lag2 0.035 —0.026 0.014 0.020 —0.047 0.011 —0.067** —0.026

* *¥* and *** denote significant at 1, 5 and 10%, respectively.
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In order to test the spillover hypothesis, the following IGARCH(1, 1) model is
estimated:

ro=py+ BTu, + BsHK, + B,US, | + ¢ (6)
8’(5"[719 &2 )~t
hy=og+oge;_ +oxh,_y, oy t+op=1

where Tu is the dummy variable equal to 1 if date ¢ is Tuesday, HK, is return on
the Heng Seng Index at date ¢ and US, _, is return on the Dow Jones Industrial
Index at date of ¢ — 1.

4. Empirical results

The daily means of returns, z-statistics, percentage positive and number of
observations are reported in Table 1. These means are computed using daily
close-to-close prices. Contrary to the day-of-the-week effect in other countries,
significant negative parameter estimates for Tuesday are observed in the Chinese
markets after 1995. The F-statistics are 3.549, 2.807, 3.310 and 1.981 for the
Shanghai A, Shanghai B, Shenzhen A and Shenzhen B markets, respectively.
Equality is easily rejected at the traditional significance level for each of these four
indices. In contrast, we do not find the day-of-the-week effect on any of these
indices before 1995. We find that A-shares in both SHSE and SZSE have higher
returns on Friday. This is consistent with the settlement procedure hypothesis.
Settlement time for A-shares is 7+ 1. An individual earns Friday return when he
buys A-shares at the Thursday close and sells them at the Friday close. He pays
cash on Friday and receives cash on the next Monday. The cash payment occurs 3
days before cash receipt. Conversely, cash payment occurs only 1 day before cash
receipt for 1-day holding periods beginning elsewhere during the week. To compen-
sate for implicit interest, A-shares should have high expected returns on Friday.

The Eq. (2) is estimated for focusing the day-of-the-week effect on Tuesday. The
results are reported in Panel 1 of Table 2. Clearly from examination of the
F-statistic, there is a strong and general Tuesday effect in all these four stock
markets in China after January 1, 1995.

We estimate IGARCH(1, 1) model of Eq. (3) to test whether the day-of-the-week
regularity still exists after controlling non-normality of the error distribution and an
infinite variance for the unconditional distribution. The last column in Table 3 lists
the Likelihood Ratio (LR) test statistics from testing the IGARCH specification
against the constant variance model. The LR statistics are very large, which implies
that the IGARCH model is an attractive representation of daily stock behavior,
successfully capturing the temporal dependence of return volatility. All estimates of
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Table 1

Test for the day-of-the-week effect in the stock markets of China®

Monday Tuesday Wednesday Thursday Friday F-statistic
Panel A. Before January 1, 95
Shanghai A 92-94 (749)°
Mean —0.291 0.200 0.164 0.634 0.614 2.005%**
t-value —0.943 —0.648 0.533 2.069** 1.990%*
% positive 50.5% 52.9% 51.9% 56.4% 58.8%
Shanghai B 92-94 (731)
Mean 0.0255 —0.096 0.100 —0.076 —0.030 0.246
t-value 0.156 —0.600 0.622 —0.474 —0.187
% positive 50.5% 44.5% 43.1% 44.5% 49.2%
Shenzhen A 92-94 (565)
Mean —0.675 —0.056 —0.182 0.212 0.037 0.246
t-value —1.902 —0.159 —0.515 0.598 0.105
% positive 32.7% 47.7% 43.3% 43.3% 46.9%
Shenzhen B 92-94 (545)
Mean 0.14 —0.177 —0.129 —0.207 —0.064 0.847
t-value 0.936 —1.187 —0.876 —1.407 —0.430
% positive 29.0% 43.0% 44.0% 40.1% 41.2%
Panel B. After January 1, 95
Shanghai A 95-97 (738)
Mean 0.305 —0.496 0.337 —0.204 0.491 3.549*
t-value 1.368 —2.235%* 1.514 —0.924 2.219%*
% positive 52.1% 49.3% 54.5% 47.4% 58.9%
Shanghai B 95-97 (740)
Mean —0.048 —0.246 —0.302 —0.266 0.396 2.807**
t-value —0.280 —1.426 —1.760 —1.545 2.273
% positive 37.6% 45.8% 41.7% 39.6% 49.2%
Shenzhen A 95-97 (731)
Mean 0.429 —0.438 0.396 —0.182 0.511 3.310*
t-value 1.823**%*  — 1.875%**  1.697 —0.779 2.178**
% positive 58.1% 47.5% 57.7% 47.5% 63.5%
Shenzhen B 95-97 (715)
Mean 0.204 —0.401 —0.086 0.079 0.324 1.981%%*
t-value 0.967 —1.959**  —0.421 0.386 1.572
% positive 47.5% 45.0% 42.5% 49.9% 55.4%

a

5
= Z oDy te,
k=1

where r, is the return at date ¢, D,, = seasonal dummy for day k (i.e. the dummy variables indicate the day of the week),
and k = Monday (1)-Friday (5). The intercept o, indicates average return for Monday, while the coefficients (,, ..., os)
of the dummy variables represent the average returns from Tuesday to Friday. If returns are similar for each day of
the week, the F-statistic is estimated to test whether mean return on Monday is equal to mean return for the week.
* Denote significant at 1%.
** Denote significant at 5%.
*** Denote significant at 10%.
® Numbers of observations.
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Table 2

149

Test for the day-of-the-week effect in the stock markets of China after segmenting returns into trading

and non-trading periods®

Before January 1, 95

After January 1, 95

Bo Py F-statistic Bo B F-statistic
Panel A. Returns are calculated using close-to-close prices
Shanghai A 0.281 —0.481 1.943 0.231 —0.728 8.571*
(1.825) (—1.394) (2.082) (—.2.927)*
Shanghai B —0.058 —0.188 0.938 0.004 —1.101 0.573
(—0.668) (—0.968) (0.057) (—0.563)
Shenzhen A —0.139 0.083 0.044 0.287 —0.726 7.690*
(—0.784) (0.210) (2.452) (—2.773)*
Shenzhen B —0.068 —0.108 0.420 0.129 —0.534 5.354*
(—0.917) (—0.648) (1.249) (—2.313)*
Panel B. Returns are calculated using close-to-open prices
Shanghai A 0.295 —0.163 0.427 0.110 —0.239 0.577
(2.642) (—0.653) (1.713) (—1.660)
Shanghai B —0.041 —0.039 0.146 —0.008 0.004 0.368
(—0.893) (—0.383) (—2.689) (0.606)
Shenzhen A —0.023 —0.026 0.035 —0.001 —0.154 1.368
(—0.368) (—0.188) (—0.022) (—1.170)
Shenzhen B —0.037 —0.030 0.354 —0.025 0.123 2.093%*
(—1.644) (—0.595) (—0.671) (1.446)
Panel C. Returns are calculated using open-to-close prices
Shanghai A —0.014 —0.317 1.843 0.121 —0.488 5.604*
(—0.138) (—1.357) (1.311) (—2.367)*
Shanghai B —0.016 —0.148 0.761 0.013 —0.105 2.758%*
(—0.217) (—0.872) (0.163) (—0.587)
Shenzhen A 0.112 —0.275 1.789 0.289 —0.571 6.369*
(1.221) (—1.337) (2.849) (—2.523)*
Shenzhen B —0.031 —0.077 0.239 0.155 —0.654 9.305*
(—0.435) (—0.489) (1.603) (—3.054)*
2The following model is useful for focusing on the day-of-the-week effect:

ry= ﬂ()+ﬁlTut+8r

where Tu is the dummy variable equal to 1 if date 7 is Tuesday. ¢-statistics are in the parentheses.

* Denote significant at 1%.
** Denote significant at 5%.

v, the degree of freedom parameter on the error distribution, are less than 5. This
means that the kurtosis in the unconditional error distribution cannot be attributed
entirely to heteroskedasticity. Some portion of the kurtosis is due to fundamental
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non-normality since the conditional error distribution is leptokurtic. We find that
most of the negative Tuesday returns disappear. For those which are significant,
they are marginally significant at 10%. This result seems to favor the null hypothe-
sis of equal returns across days of the week after correcting for the non-normality
distribution.

Following the methodology of Rogalski (1984), we conduct the following test for
the measurement error hypothesis.” We decompose daily close returns into trading
day and non-trading day returns using closing and opening data. Panel B of Table
2 reports the results using close to open prices. The null hypothesis that average
overnight returns are equal across days of the week cannot be rejected at any
reasonable significance level. Panel C of Table 2 reports the results using open to
close data. As reported in Table 1, the average mean of returns on Tuesday is
significantly negative for all four stock markets in China during the second
sub-period. The null hypothesis that average trading day returns are equal across
days of the week is rejected. The negative Tuesday effect is contained in the open
to close return instead of in the close to open return. This result implies that the
Tuesday effect in China is not due to the measurement error, which implies the
Tuesday effect should be contained in the average Monday close to Tuesday open
return.

In order to test the trading behavior hypothesis, we compare the trading patterns
of stocks with relatively high institutional holdings (B-shares) with those with low
institutional holdings (A-shares), while controlling for differences in capitalization.
Evidence supporting the dominance of institutional investors in B-share markets is
that A-share markets are more volatile than B-shares. A-share prices have a daily
standard deviation of around 3.25%, compared with about 2% for B-shares in both
exchanges. If there is a relation between the trading pattern and the day-of-the-
week effect, it implies that Tuesday’s volume would be less than the volume on the
other weekdays. Table 4 presents evidence that does not support this hypothesis.
Equality of volume cannot be rejected for all four stock markets in China. Table 4
contains results for turnover by day of the week for these four stock markets in
China. The average turnovers are 2.6, 0.32, 2.5 and 0.25% in Shanghai A, Shanghai
B, Shenzhen A and Shenzhen B, respectively. The null hypothesis that the mean
turnover is the same across all days of the week cannot be rejected.

Eq. (4) is estimated to test explicitly the day-of-the-week effect still exists after
controlling for the monthly effect tested by Wang et al. (1997). An insignificant £,
coefficient will indicate that the return for the first half of the month is not
significantly different from that for the last half of the month. A significant negative
f, coefficient will indicate that the Tuesday return is significantly lower than that

° He discovers that all of the average negative returns from Friday close to Monday close documented
in the literature for stock market indexes occur during the non-trading period from Friday close to
Monday open. We refer to this anomaly as the non-trading weekend effect.
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Table 3
Test for the day-of-the-week effect in the stock markets of China using IGARCH(I, 1) model*

Bo B ) o v LR
Shanghai A (close to close)
Before January 1, 95 0.0294 0.022 0.036 0.307 5.423 —2249
(9.361)* (0.333) (3.267)* (14.841)* (13.122)*
After January 1, 95 0.194 —0.262 2.007 0.449 2.679 —1616
(2.747)* (—1.558) (2.388)* (4.400)* (14.494)*
Shanghai A (open to close)
Before January 1, 95 0.018 0.007 0.0002 0.234 3.651 —2091
(3.375)* (0.644) (2.31)** (16.28)* (20.79)*
After January 1, 95 0.246 —0.296 1.285 0.581 3.313 —1024
(3.108)* (—1.661)***  (2,751)* (5.709)* (8.121)*
Shanghai B (close to close)
Before January 1, 95 —0.219 0.130 0.747 0.596 3.382 — 1404
(—4.308)* (1.105) (3.747)* (8.364)* (9.728)*
After January 1, 95 —0.105 —0.053 0.130 2.279 3.681 —1259
(—2.659)* (—0.637) (3.089)* (6.511)* (9.034)*
Shanghai B (open to close)
Before January 1, 95 —0.131 0.088 0.380 0.419 3.095 —1690
(—3.610)* (1.053) (3.619)* (7.469)* (14.092)*
After January 1, 95 —0.040 —0.172 0.139 0.271 3.618 —912
(—0.744) (—1.432) (2.52)** (5.774)* (7.775)*
Shenzhen A (close to close)
Before January 1, 95 —0.482 0.252 1.373 0.405 4.504 — 1446
(—4.049)* (0.828) (2.628)* (4.592)* (5.777)*
After January 1, 95 0.201 —0.315 0.620 0.362 3.968 —1628
(2.780)* (—1.862)%**  (3.494)* (6.187)* (11.087)*
Shenzhen A (open to close)
Before January 1, 95 —0.384 0.641 1.264 0.417 4.052 —1142
(3.181)* (0.102) (2.567)* (4.729)* (20.931)*
After January 1, 95 0.155 —0.264 0.545 0.394 4.238 —1570
(2.302)** (—1.663)***  (3371)* (5.792)* (9.078)
Shenzhen B (close to close)
Before January 1, 95 —0.186 0.009 0.514 0.562 2.628 —813
(—4.876)* (0.113) (2.795)* (5.536)* (14.773)*
After January 1, 95 —0.002 —0.126 0.152 0.352 3.089 —1224
— ¥ — * * ok
Shenzhen B (open to close) ¢ 0.078) (—1.630) (3.819) (8.342) (14.321)
Before January 1, 95 —0.131 0.167 0.094 0.452 3.388 —499
(—6.975)* (0.665) (2.23)** (4.376)* (13.789)*
After January 1, 95 —0.004 —0.132 0.146 0.348 3.121 —1217
(—2.914)* (—1.627) (3.761)* (8.335)* (14.051)*

“To test whether the day-of-the-week regularity still exist after controlling non-normality of error distribution, the following
IGARCH(1, 1) model is estimated:

ry=po+pTu+e
5‘(5r71~€;72,---)~f
hy=og+o el +osh, g, ota=1

where Tu is the dummy variable equal to 1 if date 7 is Tuesday. 7-statistics are in the parentheses.
* Denote significant at 1%.
** Denote significant at 5%.
*** Denote significant at 10%.
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Table 4
Average daily trading volume measured by turnover in the Stock markets of China®

Monday Tuesday Wednesday Thursday Friday  F-statistic

Shanghai A before January 1, 95 (739)®

Mean 2.625 2.550 2.429 2.569 2.644  0.102
t-value 9.882 9.630 9.235 9.732 9.518
Shanghai A after January 1, 95 (738)

Mean 2.892 2.597 2.576 2.693 2733 0472
t-value 15.676 14.177 14.010 14.742 14.964
Shanghai B before January 1, 95 (731)

Mean 0.372 0.295 0.373 0.313 0.342  0.493
t-value 7.481 5.973 7.569 6.432 6.854
Shanghai B after January 1, 95 (740)

Mean 0.269 0.327 0.295 0.308 0.307  0.820
t-value 12.243 14.799 13.546 14.147 14.137
Shenzhen A before January 1, 95 (565)

Mean 2.087 2.109 1.981 2.162 2225 0.426
t-value 9.936 10.086 9.434 10.195 10.500

Shenzhen A after
January 1, 95 (731)

Mean 3.226 2.920 2.837 2.851 3.008  0.420
t-value 13.134 11.971 11.631 11.689 12.289
Shenzhen B before January 1, 95 (545)

Mean 0.139 0.144 0.129 0.124 0.146  0.388
t-value 8.864 9.514 8.608 8.264 9.527
Shenzhen B after January 1, 95 (715)

Mean 0.328 0.372 0.315 0.320 0.301  0.294
t-value 7.585 8.871 7.459 7.876 8.082

2To test the null hypothesis of equal trading volume for each day of the week, the following dummy
variable regressionis estimated:

5
v,= Y Dy +e,
k=1

where v, is the trading volume at date ¢, D,, =seasonal dummy for day k (i.e. the dummy variables
indicate the day of the week), and k = Monday (1)-Friday (5).
® Numbers of observations.

on the other 4 days of the week. A significant negative S, coefficient will indicate
that return of the Tuesdays during the last half of the month is significantly lower
than that during the first half of the month. Panel A of Table 5 reports the
regression results. The coefficients of the last-half month variable are generally
negative and statistically insignificant before January 1, 1995 for all four markets,
while the coefficients of the last-half month variable are generally positive and
statistically insignificant for the second sub-period. The results indicate that the
stock returns for the last half of the month are not statistically different from the
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stock returns for the first half of the month in China. The coefficients of the
Tuesday variable, except for Shanghai A, are not significantly negative after
January 1, 1995 for all four stock markets. This results indicates that, after
controlling for the monthly effect, the stock returns on Tuesdays are not lower than
the returns of the other 4 days.

To test explicitly whether the day-of-the-week effect still exists after controlling
for the January effect and the Tuesdays in January, we estimate Eq. (5). An
insignificant S, coefficient will indicate that the return for January is not signifi-
cantly different from the other months. A significant negative S, coefficient will
indicate that the Tuesday return is significantly lower than that of the other 4 days
of the week. A significant negative f; coefficient will indicate that return on
Tuesdays during January is not lower than that in other months. Panel B of Table
5 reports the regression results. The coefficients of January variable are generally
negative and statistically insignificant before January 1, 1995 for all four markets,
while the coefficients of the January variable are generally positive and statistically
insignificant for the second sub-period. The results indicate that the stock returns in
January are not statistically different from the stock returns in other months in
China. The coefficients of Tuesday variable are significantly negative after January
1, 1995 for all four stock markets. This results indicates that, after controlling for
the January effect, the stock returns on Tuesdays are still lower than the returns on
the other 4 days.

We examine the spillover hypothesis by estimating regression 6. The results are
reported in Table 6. We find evidence that returns on Tuesday are generally
insignificantly negative for both sub-periods after taking the spillover effect into
account. This result in Table 6 provides evidence of a potential link in the
day-of-the-week effect and interactions across international markets. We speculate
that the disappearance of the day-of-the-week effect after controlling for spillover
from U.S. and Hong Kong stocks may be due to the fact that the Chinese economy
because relatively more involved with international business and more open to the
outside after 1995.

5. Conclusion

This paper examines the day-of-the-week effect in the stock markets of China.
China is an emerging market and the institutional characteristics of China’s stock
markets differ from those in other countries. A distinguishing feature of China’s
markets is that some firms issue two types of shares. Class A-shares, which are
denominated in RMB, are traded among Chinese citizens, while B-share stocks are
traded among non-Chinese citizens or overseas Chinese. A-shares are further
divided into state shares, legal-person shares, and tradable shares. The unique
institutional features in China’s stock markets may provide some insight into
solving the mystery of seasonal anomalies. We find negative returns on Tuesday
after January 1, 1995. This day-of-the-week regularity may be due to the settlement
procedure. Copeland and Copeland (1998) find that the Americas lead Europe and
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the Pacific by 1 day but not in the opposite direction. This result suggests that
information flows primarily from the Americas to Europe and Asia. If this result
holds, we would expect the U.S. stock market to lead China’s stock markets. Wang
et al. (1997), Chang et al. (1998) find the day-of-the-week effect exists in the U.S.
markets after 1990s. This Tuesday anomaly disappears after taking the non-normal-
ity distribution and spillover from other countries into account. Our finding
suggests that this day-of-the-week regularity in China may be due to the spillover
from the Americas. The evidence of the day-of-the-week anomaly in China is
clearly dependent on the estimation method and sample period. When transaction
costs are taken into account, the probability that arbitrage profits are available
from the day-of-the-week trading strategies seems very small. This conclusion is
obviously consistent with an efficient market approach. Hopefully our study
provides some insight and understanding of stock markets in China and the
day-of-the-week regularity.
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