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ABSTRACT

This study analyzes the effect of information floms Chinese A-share market. The
purpose of the study is of three aspects. Firgt,stlady investigates whether trading
volume and volatility of world market are correldt® the volatility of Chinese market.
Second, the effects of information flows are comepambetween Shanghai with
Shenzhen market, from bear period to bull periodalfy, the leverage effect, namely
the asymmetric reflections to bad and good new£ linese market is also analyzed.

The main sample in this study is Shanghai, ShenZishare market and the world
market represented by MSCI World Index. The datal ge comprised of daily
observations of Shanghai A-share Index (SHAI), 8hen A-share Index (SZAl) and
MSCI World Index. The trading volume of SHAI and AZare also utilized in the
study. The sample period spans froth Jan. 2003 to 31 Dec. 2007.GARCH (1,1) and
EGARCH (1,1) model are employed in the empiricatss.

The empirical findings demonstrate the MDH theooyds in Chinese A-share market,
which indicating the volatility is affected by oldformation and new information
together. The old information has a bigger effectlwe volatility during the bear period
while the new information impacts more on volafilih the bull period. The effect of
international information is more significant in &tzhen market, but is larger in
Shanghai market in the bear period. Leverage effeatso found in Chinese market.
This study contributes to existed literature bytbasideration of international factor.
KEYWORDS: Chinese A-share stock market, MDH Theory, Infaiiora Flows,
Trading volume, Volatility







1. INTRODUCTION

The estimation and forecast of volatility staysb®e the focus of modern financial
studies. As one of the most important charactessin financial market, volatility

directly relates to the risk and uncertainty in fireancial market. The volatility is

considered as one of the core variables in margné@ial analyses, such as portfolio
theory, CAPM model, APT model and option pricing dab It is one of the most

effective indictors that represent the market’slitggand efficiency as well.

The volatility is a stochastic process. Accordiagtie theory of market microstructure,
it is mainly caused by the continuously arrivingnafw information and the absorption
procession of the information into the market. Galtyg the financial market always

fluctuates as soon as information comes out, badomd news for instance. The
fluctuation will continue for a period of time. $@m the information is considered to
occur stochastically, the volatility is also thotigh be a random process. In a large
number of studies, the stock index is found to pssshe time varying variance, namely
in some periods, the volatility is large while mnse other periods, it is relatively small.

Engle (1982) suggested the autoregressive conditidreteroskedasticity model
(ARCH) in depicting the time varying characterigticstock market. Bollerslev (1986)
developed the model further into generalize ARCHledgGARCH). In several studies,
the GARCH model is found to explain volatility infférent countries and periods.

However, the cause of volatility can be hardly exptd completely by the GARCH
model along. One basic assumption of GARCH mod#ias the volatility is estimated
conditionally by the previous shocks. To some extBARCH model can explain the
time varying characteristic in volatility. Howevircan hardly throw light upon which
kind of exogenous factors, more than historicabdatso helps explain the cause of
volatility. In terms of the theory about market noistructure, the ARCH effect in the
GARCH model is considered as the generator of Mtyatlt can be explained as the
information arrived and absorbed in the past tiBesides the historic information, the
present information also deserves to be investigatéhe study of volatility.

To study the effect of current information, one wddirst search for a proxy so that the
abstract concept of information flow can be repnése in a much more concrete way.
In fact, the announcement of information alwaydoleked by dramatically increase of
trading volume. As soon as good or bad news coragsnwvestors will trade actively,



causing the trading volume to increase rapidly #mal price to fluctuate a lot. In
contrast, when the market goes without news of mapae, it will perform in a stable
phase. The trading behavior will be inactive anel phice will just get small volatility.
Given the casual relationship between informatiomd arading volume, many
researchers consider volume as a proxy of infoonain their studies. Clark (1973)
proposed the mixture distribution hypothesis (MDtd) illuminate the relationship
between the volatility and trading volume in thec& market. The MDH theory
founded the theory base for applying volume agtb&y of information flow.

A large amount of empirical research results basedtudies on various countries’
stock market verified the theory of MDH. After emaping trading volume into the
GARCH model, many researchers (Lamoureux and Laetrd 990, Brailsford 1996,
Phylaktis and Kavussanos 1996, Omran and Mckert@,2Vlarsh and Wagner 2000)
found that the coefficient of trading volume waalkgsignificant and the coefficient of
ARCH and GRACH factors became not significant &t Bhey concludes that trading
volume as a proxy of information flows can absorbsthARCH effect and drive the
volatility in the market.

However, there are also some other researchesd masesvidence from different
countries in different periods, claiming that trdgldion of volume can only perform as
a complementation for the ARCH effect rather thatalty eliminate the ARCH effect.

The ARCH will still be significant in explaining ¢éh volatility (Lamoureux and

Lastrapes 1994, Sharma 1996, Locke and Sayers.1993)

Miyakosh made further analysis and suggested thging volume as the proxy of
information flows could be determined by two padse of which is related to the old
information while the other is related to presantuture potential information. Thus the
trading volume can explain both the volatility pstsnce, which is used to be depicted
by ARCH effect, and the new information flows’ efteon the market. When volume is
added into the conditional variance model, theinfdrmation part would be absorbed
by the ARCH process. Therefore, in the ARCH modéh wolume, the trading volume
represents the present information arriving inrtfeket. The ARCH effect reflects the
old information’s influence on the market.

With the addition of trading volume into the GARGkbdel, one can test the effect of
information flows on the volatility. This will thse light on the behavior of investors by
analyzing which kind of information (old or new)utd depict the volatility better. Such



kind of researches will be of importance in undarding and comprehending the cause
and regularity of volatility. They will be espedialimportant for markets where
investors are considered to be really sensitivenftormation, such as Chinese stock
market (Chen 2002; Hu 1999).

Over the last decade, Chinese stock exchanges JC&isisted of Shanghai Security
Exchange (SHSE) and Shenzhen Security ExchangeEH)SX8ve experienced rapid
expand and development. SHSE was opened in Decedf##0 followed by SZSE in
July 1991. At the beginning of their establishmenére were only 10 listed companies
with share trading being restricted to domesti@stors only. By the end of 2007, there
were 1534 listed companies (860 and 674 on the SHBESZSE respectively), with
total market capitalization of US$ 4166.87 billiRMB 30209.97 billion) and total
investors accounts over 124 million (SHSE, wwwas®.cn and SZSE, www.szse.cn
). The market capitalization of China’s stock markeceeds that of Hong Kong, and is
ranked the second largest in Asia after Japan £80&. At the end of 2006, the SHSE
was ranked 19 in the world, surpassing the Taiwanese and Simgaprchanges in
Asia.

SHSE and SZSE together comprise the Chinese Seddatket. Companies may
choose either exchange to be listed but not bodth BHSE and SZSE are controlled
by the central government and have very similainisrules and regulations. There are
some slight differences between the two exchanggsh) as Shanghai Exchange gets
higher trading fees, Shenzhen exchange has bo#e dall auction and open call
auction while Shanghai exchange only has open awadtion. The main differences
between the two markets come from the local charadtthe two exchanges.

SHSE is located in the east coast city of Shanghai,largest city and the financial
centre of China. To reinforce Shanghai's positisradinancial centre and also due to
other political reasons, the central governmenested more in development of the
SHSE than SZSE. For instance, from 2001 to 2003RP@ls (initial public offering) are
required to be listed on the SHSE. Thus, SHSE hage nisted companies than
Shenzhen Exchange, most of which are large an@-stated enterprises (SOE),
making up the bulk of the trading volume.

SZSE is situated in the southern city of Shenzheghtoring Hong Kong, the first and
most important special economic zone in China, w/iiee economic reform was carried
out initially in 1978. SZSE consists of mainly siahanufacturing and export oriented
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companies doing business with Hong Kong, many atlwjfoint ventures. This export-
oriented nature of the Shenzhen market and itd fmasition nearby Hong Kong may
contribute it to be more sensitive to global infatian. Moreover, the SZSE develops a
second board market for small and newly establishet@rprises. In the long run,
Shenzhen market is much more possible to servelyrfamsmall enterprises.

Two types of shares are traded on both SHSE and&ES@8e is A shares which are
ordinary shares issued by mainland Chinese compasudscribed and traded in RMB
(also called Chinese Yuan, denoted as CNY) andydedi for domestic investors. At
the end of 2003, qualified foreign institution ist@rs (QFII) are approved to invest in
the A-share markets. The other is B shares whiehissued by mainland Chinese
companies, denominated in RMB but traded in foragrrencies (HKD in SZSE and
USD in SHSE). Initially, B shares are restrictedfareign investors. Since February
2001, the B-share markets have been opened to tlonmeestors.

Given the restriction on foreign investment andtoala on the market imposed by
Chinese government, Chinese A-share stock marketalmost closed to the world
since it's born. However, China’s entry into the @WTon 11th Nov., 2001, is a
significant milestone in the opening of the A-shanarket to other global markets
(Cheong and Yee, 2003). In keeping its commitmerthe WTO, China changed the
term structure of its interest rates by extendimggrhaturity and RMB’s exchange rate is
no longer fixed to the dollar but is put on an atlng pegged regime (Los and Yu
2008). Chinese domestic enterprises are affectededeoby foreign enterprises through
the international competition and trading, whicbwd the stock market more susceptive
to the global economy atmosphere. The GATS (GenAgaikement on Trade in
Services) has posed great challenges to Chinalgiges regulatory systems, namely,
its accounting system and transparency of law egdlations.

In the end of 2002, the Chinese government impléeterthe Qualified Foreign
Institutional Investors (QFII) policy introducingreign investment into the A share
market and Chinese bond market. Despite the stiteria outlined in the QFII policy,
since 2003 the number and investment quota of Qkdkps increasing. The total
investment quota has already excess 30 billion W§the end of 2007 and QFII
following social security funds, becomes the seclamgest investing part in A-share
market. Therefore, Chinese A-share market madeoabvprogress towards opening to
the world and becoming more internationalized.



11

Thus, it is essential to take global economic fectoto account when estimate the
volatility of Chinese market. In this paper, theatity of international stock market
will be added into the GARCH model as an exogenouthe conditional variance
equation. Granted the assumption that the tradolgnve as a proxy of information
flows can be divided by two parts, namely old infation and new information, the
new information part is further divided into tworfs the domestic information and the
international information. The international effastexpected to be absorbed by the
factor of international market volatility while theemained domestic effect will be
mainly represented by the trading volume. In thaywthe effects of old information,
domestic information and international informatiovill be estimated clearly and
separately. The generation process of volatilityCimnese A-share market would be
analyzed more thoroughly.

1.1. Purpose of the study

Chinese stock market is still an emerging marketvever, by entering into WTO and
implementing the QFII policy, it starts to opertie world and gets more tightly related
to the international financial atmosphere. Providédina’'s the rapid economy
development during the last two decades, Chines&ens attracting more and more
attention from all over the world. Thus, Chineseckt market will provide more
opportunities for research and investment.

This paper mainly intends to discover the sourcésvalatility by studying the
information flows’ influence on the volatility of lihese A-share market. Taking
international factors into account, the effect bfee kinds of information: the old
information, the domestic information and the intgronal information will be
compared and analyzed in detail. The study is ssgghao assist investors and
researchers treat different kinds of informatiothvdifferent weight when they estimate
the risk of Chinese A-share market.

The study also tests the correlation and cointedratlationship between Chinese A-
share market and the world stock market (emploMi&§fC| World as a proxy). Chinese
market has closed to the outside world for sucbng kime and even now it is still not
totally opened, the purpose for the cointegratast is to provide reasonable data scale
in the international information’s effect analysiswill find out the critical time since
when Chinese market starts to be affected by thddwmarket with acceptable
significance. Moreover according to the CAPM theonyestors can diversify risk by
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making portfolio of two market indexes if their celation is less than 1. Therefore, the
results of cointegration test will also provide theeign and domestic investors with the
information about the risk diversify function of @bse A-share stock market.

Given the fact that Chinese stock market has peedras a bull market since20uly,
2005, and as a bear market in a long period betbi® paper will carry out the study
base on the couple kinds of market conditions seelyr More specific results are
expected to be obtained through the period dividingaddition, this paper also intents
to study leverage effect by employing EGARCH mottelorder to distinguish the
asymmetry between effects of bad news and good apwise volatility.

1.2. Research hypothesis

In this paper, only A-share market is studied foe following reasons. Firstly, A-
shares substantially dominate the market with m@sp@ number of shares issued,
market capitalization and trading activity. At teied of 2007, 1507 companies listed in
A-share markets while only 109 companies listeBishare markets, most of which
also issue A-shares. The total market capitalimatib A-share markets is over 30000
bilion RMB while that of B-share markets is onl2@ billion RMB. The trading
volume of A-share market in 2007 is about 3500dsillshares contrast to 70 billion
shares in B-share market (www.sse.com.cn and wwe.sa). Second, the B-share
failed to attracted foreign investment (Huang, Yamgl Hu 2000) especially after the
implement of QFII policy in A-share market.

Given the opening up of Chinese stock market, wedgeto take international
information factor into account when estimate tbkaitility. However, since it still has a
quite long history almost totally closed to the ldpmwe should first exam from when
the Chinese market started to be obviously inflednby the world market. The
cointegration test between Chinese A- share mankétthe World market is employed
and the first hypothesis comes out:

H1: Both Shanghai and Shenzhen A-share stock ewexe cointegrated with the
world stock market, in each year from 1997 to 2007.
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After deciding the exact period for the study, wewdd test if GARCH model fits the

characteristics of returns in Chinese-A share nmaslell. Then we can decide whether
we can estimate the return series by GARCH modetatr Thus, we arrive at the

second hypothesis:

H2: The return series in both Shanghai and Shenzhahare market can be well
depicted by GARCH model.

Next, the trading volume as the proxy of informatibows would be added into the
conditional variance equation. The old informatgeffect conveyed in trading volume
would be absorbed by the ARCH effect. The tradinoume now represents the new
information arriving in the market, causing theatdity together with the ARCH effect.
Then the hypothesis should be as follows:

H3: The trading volume, as the proxy of new infotiora can help explain the volatility
of Shanghai and Shenzhen A share market.

H4: The effect of old information, represented bR @H effect, decreases and gets less
significant after the addition of trading volume.

Then, international information is taken into aatbuThe international factor is
expected to have some explanation power on thdiktglarherefore we have the other
hypothesis:

H5: The effect of international information is ookthe sources of risk in Shanghai and
Shenzhen market.

Then, we test the EARCH effect in the return seaied tend to distinguish effects of
good news and bad news with the following hypothesi

H6: Bad news generally causes bigger volatilitynttgpod news in Shanghai and
Shenzhen market.

Through comparing the results from bull period wtiat from bear period, the effect of
information is not expected to be the same. Owl fiypothesis is:
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H7: Old information increases larger volatility thg the bear period while new
information affects more during the bull period.

1.3. Previous studies
1.3.1 Review of the international research

There is a large amount of researches focus omdiadility in financial market. Given
the fact that many stock indexes have the charatiterof time-varying variance,
ARCH and GARCH model is widely used to depict tindatility of stock markets. The
ARCH model (autoregressive conditional heteroskidtgg was first proposed by
Engle (1982) to deal with the time-varying chardste and later, Bollerslev (1986)
improved the ARCH model into GARCH model (genedizARCH) to estimate the
volatility. Some other scholars further improvee tmodel putting modification and
addition upon original ARCH model, for instance GBIR-M (Marsh and Wagner
2000) and E-GARCH (Pan 2003). Numerous empiricalilte show that the GARCH
model and its extension models are fit for mangiicial return time series well.

However, the GARCH model can only explain the padttility’s effect on stock
market fluctuation and ignore the exogenous thab apact on the market. Clark
(1973) firstly proposed mixture distribution hypetiis (MDH) to explain the
relationship between stock market volatility anattng volume. He considered that the
volatility and trading volume are both determingdififormation flows arriving in the
market, which is an intangible underlying factoinc® the information flows are
unpredictable and abstract, one can use the tradilugne as its proxy. The theory of
market microstructure indicated that the volatilgymainly caused by the continuously
arriving of information flows and the absorption thfe information flows into the
market. Thus one can expect that the effect andifeignce of ARCH factor will
decrease after the addition of trading volume pioay of new information flows.

The MDH theory was supported by a great deal ofiecap tests based on evidence
from different countries. Lamoureux and LastrapE390) studied on a sample of 20
common stocks in American market and found that AR€ffects vanished when
volume is added as an explanatory variable in thelitional variance equation. They
concluded that daily trading volume, used as a ypffox information arriving at the
market, is tested to have significant explanatawer on the variance of daily returns.
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Brailsford (1996) employed trading volume as a grioe news and found a reduction
in the significance and magnitude of volatility gistence (ARCH effect), based on
empirical study on Australian stock market. Phyklkand Kavussanos (1996) did
similar research on the Athens Stock Exchange. Hfsyfound that trading volume or
trading value as proxies for information flows argnificant in explaining the variance
of daily returns and reducing GARCH effects subtshig.

Omran and Mckenzie (2000) extended the studiesaaidureux and Lastrapes (1990)
into the UK stock market, using data on 50 UK comes. They find the
autocorrelations of the squared residuals stillt@ios a highly significant GARCH
effect when trading volume is used in the conddiomariance. Their studies get
different results from above mentioned findings tth@ARCH model become
insignificant after the addition of trading volume.

Marsh and Wagner (2000) proposed to utilize unetgoetrading volume as a new
proxy for information flow and studied return-volendependence relationship in the
US and six international equity markets. They fotmat unexpected volume is superior
in explaining conditional variance.

Besides researches on stock market, the analysig atomentum in return was also
extended to other financial markets. Similar resale found. Locke and Sayers (1993)
studies on the variance structure of minute-mirf8&® 500 index Future return series.
The contract volume is found to explain a signifiic@mount of returns variance,
however, some evidence of remaining variance gersie was still found. They
suggested that utilization of a pure ARCH-type nmidde high frequency returns data
implies a mis-specification.

In 1994, Lamoureux and Lastrapes again examinedaliigy of volume data to shed
light on the source of persistence in stock-retuohatility. However, their results
contrasted to those in their 1990 study. They sstgge that considering serial
dependence in trading volume does not eliminate GIARersistence in variance. Two
years later, Sharma, Mougoue and Kanath (1996@desie GARCH effect in NYSE
with volume data for four years. Their finding igitg astonishing showing that even by
the addition of trading volume, the ARCH effectsidll significant. They claimed that
the inclusion of volume as a proxy of informationthe conditional variance model
helps in explaining the GARCH effects in stock ratuHowever, the GARCH effects
do not completely vanish as a result of this induos
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Japanese researcher Miyakosh Tatsuyoshi studidtefubased on the price index of
Tokyo Stock Exchange (TOPIX) applying the idea psgd by Lamoureux and
Lastrapes(1990). He divided the sample period into parts, one of which is from
1990 to 1997 (TOPIX9097) while the other is fror®&830 2000 (TOPIX9820). The
results found that for the former sample period, ¢hefficient of trading volume is not
so significant while for the latter one, the coa#int of trading volume got really
significant and the ARCH effect dampened obviou#lgcording to the test of the
whole period from 1990 to 2000, both trading voluamel ARCH effect are significant
in the conditional variance equation.

To explain the phenomenon, Miyakosh Tatsuyoshireg®d the trading volume by AR
process and suggested that the current tradingneois consisted of predictable part
(AR part) and unpredictable part (the estimateargrnThe predictable part can be
explained as old information which will be absorbbyg the ARCH effect. The
unpredictable part, named “news” by Miyakosh Tatsly, is left to represent the new
information arriving in the market. In additionetie were not so many big “news” in
the Japanese market during the early 1990s. Ttidifed the insignificance of trading
volume in the test result well. However, during tager 1990s, the occurrence of big
financial or economics accident got more frequenthys the volatility was mainly
affected by the “news”, which is represented bytthding volume.

1.3.2 Review of the Chinese research

In 1994, Yu found that the ARCH effect existed ma8ghai stock market. Ding (1999),
Tang (2001), Li (2002) employed different derivasvof ARCH model and all verified
the characteristics of volatility clustering andgstence in the return series of Chinese
Stock Market.

As to Chinese domestic scholars, the relationskeigvéen trading volume and stock
price keeps attracting their attention as well.nth& Yan (1998), Chen & Song (2000)
tested the relationship between absolute changs®ak price and the trading volume.
Wang & Wu (2002) tested the relationship betweeanges in stock price and the
trading volume. Zhao & Wang (2003) and Xu (200Q)dgtd the relationship between
price variance and the trading volume. Wu (20002)Gstarted to enclose the trading
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volume into stock price estimation series to find bow the trading volume drove the
change in price.

Many Chinese researchers studied on the effectfofmation flows on the stock price
variance and tested the effectiveness of MDH theoryChinese stock market. Wang
and Wu (2001) studied the correlation between G@nk-share market and B-share
market. They estimated the two markets separatglfcBRCH (1, 1) with trading
volume included. They found the results of the warkets are quite different. For the
A-share market, the coefficient of trading volumaswsignificant and ARCH effect
damped after trading volume is added. However tlier B-share market, the ARCH
effect kept significant after the inclusion of tnagl volume. Li (2002) also found that in
the GARCH (1, 1) model, adding trading volume asghoxy of new information flows
will decrease the significance and persistence RCA effect. Their results supported
the effectiveness of MDH theory in Chinese stockkat

Wang (2002) employed GARCH-M model to estimate 8hen and Shanghai stock
market. He found that for conditional variance dfirt@se stock markets, after adding
the trading volume, the extent to which ARCH effdetreased was quite smaller than
that for foreign developed countries. Pan & Wu @0divided the sample period
according to different market condition, bull magksoft market and bear market. They
studied how the information flows, representedrbging volume, effect on volatility in
each kind of market condition. They found that btte ARCH effect and trading
volume are significant in Chinese stock market, &osv, during the bear period, the
volatility depended more on the new informatiomtlhastorical information.

1.4. Sructure of thethesis

This thesis is supposed to be organized as follgvire first three chapters mainly
provide theoretical introduction and the later éhidhaptesr is expected to deal with
empirical investigation. The opening chapter isiamoduction to the study which

rendered the purpose, the hypothesis, and the ievenf earlier studies. The second
chapter explains the market microstructure thetmgether with the mixture distribution

hypotheses theory introduced in Chapter 3, islibery basic of this study.

Chapter four is the beginning of the empirical panich introduced the data studied in
this paper and the methodology application as Widle empirical researching results
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are presented and discussed in chapter five. Ghsigtprovides the conclusions of the
study and summarizes the whole thesis.
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2. MARKET MICROSTRUCTURE THEORY

Market microstructure theory is an important emeggddranch of finance theory born at
the end of 1960, founded bythe cost of transacting (Demsetz 1968). Due to the
increasing global transaction in financial markét® rapid development of electronic
network communication technology and the nonstojvation of financial derivatives

during the last two decades, scholars get morermaock interest in researching on
market microstructure. The global market crash9871land the Asian financial crisis in
1997 undoubtedly further impulse people make deépegstigation in the market

microstructure. The Market microstructure theorythe study of the process and
outcomes of exchanging assets under explicit tgadites. The microstructure literature
analyzes how specific trading mechanisms affect ghiee formation process (O’

Haral995:1). The market microstructure theory mtesian alternative to frictionless
Walrasian models of trading behavior.

2.1 Prices behaviors and infor mation

Traditionally, economics consider short term prisghe equilibrium of demand and

supply in the market. In the long run, it is thalrealue that determinates the price. In
the perfect market, assuming the exists of pedeatpetition, symmetric information

and free entry, Walrasian equilibrium price refee¢the demand curve of all latent
investors and claims that the trading mechanisns du# effect on the equilibrium

price. According to the traditional Walrasian eduilm, the security market is studied
as a whole and the effect of individual market ipgrénts is overlooked in the

generation process of price.

However, actually, the security markets are immlyecompetitive which ask for
transacting cost, such as order process costngadist, market maker’s inventory cost
and do have asymmetry information. Moreover, ilmterof the real value of assets,
according to the traditional asset pricing modeg& long term equilibrium value does
not only exist but also be unique. Neverthelesshénreal economy circumstance, even
the specialists in economy who share the samendton cannot get consensus in the
estimation of the real value of assets, let albleemiass investors.

Because of the above friction in the market, tradesill chose trading strategy
according to the maximal utility principle underetmules of the financial market,
namely the trading mechanisms. Market microstrectesearch exploits the structure
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provided by specific trading mechanisms to modek lprice-setting rules evolve in
markets. This provides the ability to characterim® only how different trading
protocols affect price formation, but also why psacexhibit particular time series
properties process (O’ Haral995: 1-2). The cor@gsition of market microstructure is
that various frictions exist in the market, thug fbrice is not necessary equal to the
expected value of asset under complete informaticmumstance, which can represent
the essence of markets well.

Nowadays, the main research problems are more ané nelated to the effect of
information on the price behavior and the marketmaaism (Dai 1999). In this paper,
we will also merely focus on the information’s udince on price behaviors. Different
from traditional economy theory which treated prasea whole macro phenomenon, the
market microstructure theory explains the priceavédr as the outcome of individuals’
optimal chooses under certain market mechanisms,Thtices are determined by
individuals’ behavior and the market mechanism. &bwer, the changing of the price
can be forecasted given the strategy of individuatket participants. Two different
methods in market microstructure theory are empulofge asset pricing: one is the
inventory model, while the other is the informatimodel, which will be introduced as
the theory basic in this paper.

The information model was initially proposed by Bhagt (1971), concluding that the
ask-bid spread is caused by the information asymymetthe financial market. In this

model, the market maker receives all orders, cléades and provides unequal bid
price and ask price at the beginning of the timeo Types of traders are acting in the
market: one is informed traders with special infation about the true value of the
asset; the other is uninformed traders withoutgtevnner information. The informed

traders make profit by the information advantageough the trade while the

uninformed traders, which are also called liquiditgders, trade for the liquidity

demand.

The market maker will always get loss in the trad#h informed traders who know
better about the true value of the asset. Infortnaders will buy when the asset is
underpriced and sell when it is overpriced. Thaosatoid bankrupt, the market maker
has to offset the loss by the gains from tradinthwninformed traders, which arises
from the bid-ask spread. Copeland and Galai (1983)ided quantitative framework to
prove that information alone is sufficient to indumarket spreads.
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Glosten and Milgrom (1985) and Easley and O’ Har@8{) further developed the
concept of trades as signals of information. Thegsoned that as soon as certain kind
of information is achieved by informed traders,ythgll render an order to the market
maker to gain profit from the information advantagéth asymmetric information, the
nature of the order flow is not exogenous to th&letés problem, and consequently the
trade itself conveys information (O’ Haral995:93\ring the price setting process, the
market maker learns from the order flow and in tuhe learning process affects the
movement of prices over time.

According to game theory, Glosten and Milgrom (19pBfoposed the sequential trade
models to explain the information’s effect on three@ behavior. The basic idea is that
the learning process of the market maker is andlyzeplicitly by the Bayesian
Learning Models. At the beginning, the market mahkelds initial believes about the
possibilities of the occurrence of information, #weds of the information and facing an
informed trader. He renders the prices by his beleo balance the probable loss and
gain. Then the order flows are available to the ketarmaker. Because of the
information asymmetry, the market maker has toaextthe information conveyed by
the order flows. For instance, as to a sell orilas, possible to be given by a liquidity
trader and is also possible to be rendered by fanmed trader who considers that the
asset is overpriced. After a infinite short peritide market maker would revise his
believes about above possibilities according toaimeomes of the trade and adjust the
bid and ask prices for the next time point. Thulsrge number of buy orders will cause
the market maker to revise his expectation of #sets value upward and his ask price
move accordingly. The sell orders will cause thepasite revision. Finally, the
continuous Bayesian learning process explains {fmardic price behavior, which is
basically effected by the information asymmetryhia market.

To sum up, according to the information model, fdnet of information asymmetry not
only determines the ask-bid spread but also intiyrextfects on the behavior of price.
The informed traders make trading decision accgrthnthe new information while the
market maker continuously revised bid and ask grased on the outcome of the trade.
By this process the new information is absorbedtaedrice serious is generated. The
price behavior reflects the trading history as veslithe new information’s arrival and
absorption process into the market.
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2.2 Information and trading volume

The relationship between information and tradindure is one of the studying
directions in market microstructure theory. Justdmse of the actual frictions
mentioned above, when the information is quite hudlewing into the market, the
traders will not execute their orders immediatehiluind the frictionless equilibrium
price. As a result, market microstructure theondteto establish unequilibrium models
rather than Walrasian equilibrium to depict the keibehavior.

Easley- O’ Hara (1987) proposed another sequetragle model to exam the trade
guantities in the market. This model differed frpnevious ones by allowing traders to
transact in different sizes and adding the ungdsgtaiof the existence of new
information. Easley- O’ Hara demonstrated thathis thodel, two types of equilibrium
are possible. One is called separated equilibrinhere the informed traders could all
choose to trade only the large quantity and herealibtinguished from the small
uninformed traders. The other one is called poaaqdilibrium, where the informed
traders could choose to submit both large and sondéirs and thus be pooled with the
uninformed traders. Which kind of equilibrium prdsan the market depends on the
market parameters, such as the size of the traddraction of the informed traders in
the market. The result indicates that in many activarkets huge blocks often be
transacted, suggesting that in such markets aaampequilibrium might be expected
to exist and the arrival of new information woukilise increase in trading volume.

Copeland (1976) analyzed the change in demand radthg behavior based on the
study of indentified traders receiving the sameonmfation sequentially. Copeland
testified that when all the traders hold the samdeustanding about the information, the
trading volume will be a logarithmically increasifighction with respect to the number
of traders and the amount of the information flows.general markets, where the
understanding of information is different amongless and the short selling is limited,
Copeland proved that the trading volume would rdadhe pick when the traders share
the largest degree of agreement towards the infitmma

To examine the role of information by analyzing theding volume, two approaches
are generally utilized. One way can be exemplibgdNang (1994) which represented
that the volume emerges when traders transactaddéfeérent information signals. Kim
and Verrecchia (1991) found that public informatstimulates trading. The explanation
is provided by Wang’'s model, reasoning that pulitiformation affected different
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investors (informed and uninformed) in differentysa The greater the asymmetry
between traders’ information is, the greater thaditrg volume gets when new
information flows in. In this model, volume emerges the result of traders’ optimal
demands according to their information set. Whew meformation arrives at the
market, trading behavior happens because of themaition asymmetry among traders.

The other method focuses on the information inhterethe volume statistic and what
traders can learn from observing volume (O’Hara96)9 161.) Blume, Easley and
O'Hara (BEO 1994) analyzed the learning processpote and volume data,

demonstrating how the volume statistic itself aethe adjustment of prices to
information (O’'Hara 1995:166-168). In their modedch trader receives an informative
signal every period, however, the level and thelityuaf signals are unknown to the
market. BEO presented the formula of volume statisthrough the formula, they

demonstrated that given the price, volume convejsrmation about signal quality

which can be learned by traders. Therefore, volpnogides traders with the ability to

sort out the effects of the quality of informatiotom the direction of information

effects impounded in price. If the quality is quitggh, all the informed traders’

strategies based on new information are highlyetated and they do not trade with
each other. The only trade that occurs is betwesdets in the two groups. Thus, the
model suggests that low volume may be as indicatfvenew information as high

volume is.

Moreover, the BEO model also indicated that theioence of the new information can
be inferred by the trading volume. Once the newrmftion is received by informed

traders, they will trade for profits actively. Hove, for uninformed traders, they will

only trade for fluidity and is much more apt to canhthe trading because of an
unpleasant price. The number of no-trade outcomag e reasonable related to the
number of uniformed trade. Thus, the greater thleme, the less frequent no-trade
outcomes are, and the more likely it is that nefermation exists (O’Hara 1995:176).

In conclusion, new information may cause increas&auing volume; however, low
volume may be also as indicator of information. Winat degree the volume changes
when new information arrives, depends on the mgr&asimeters, the comprehension of
informed traders about the signal and the amounnfoirmation asymmetry in the
market. In certain terms, new information detemsithe trading volume. Traders in the
market can infer the underlying information conwye the volume and then adjust
their trading strategy.
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2.3 Trading volume and price changes

Trading volume is generally considered as a facfgrice adjustment. Empirically, a
strong link between volume and the absolute valugrice movements is discovered.
Empirical researchers have also established sogranastric patterns to volume and
the direction of price changes, although the gdmeraf these results is subject to
debate (O’Hara 1995:160-168). As early as Karphfi8(), researches were already
brought out to investigate the relationship betw&ading volume and price changes.
However, there are not sufficient explanations &liba empirical phenomenon. Kim
and Verrecchia (1991) found that prices do notammity adjust to publicly available
information and volume appears to increase aroura @announcement of public
information. Their analysis indicated that the aj@amn volume is proportional to the
precision of the public information signal and igcckasing in the amount of
preannouncement public and private information.

In this study, we mainly tends to introduce thelgsia of the relationship between
volume and price changes presented in the two meoantioned in Section 2.2,
namely the models proposed by Wang (1994) and Bliasley and O’ Hara (1994).
In Wang’'s model, the trading always happened whih price changing, because the
traders are risk averse. The uninformed traderd apt to stop trading if the
information-based trading is too high, in order @woid losing from trading with
informed traders. Only the price movement can corsgte the riskiness in information
asymmetry trading and induce the uninformed tratiersarticipate in the trading. In
this view, the positive correlation between tradugjume and absolute price changes
can be well interpreted. Wang also suggested hHeattore asymmetric information in
the market, the more strong correlation will benmsn trading volume and the absolute
price changing.

On the other method, Blume, Easley and O’ Hara4)1®8cused on the learning effect
of traders and demonstrate that how the volumésstaitself affects the adjustment of
prices to information (O’Hara 1995). Quite similar Kim and Verrecchia (1991)’s
result, they proved that the quality of informatioan be inferred from the trading
volume. Provided the quality, the trading volumeisonvex function with respect to
the price, indicating that the volume has obvioysldgitive correlation with the absolute
price changing. BEO’s theoretical demonstration waeved by empirical links

between price and volume in most stock markets.
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BEO further investigated the quality of informat®meffect on the positive correlation
between trading volume and price changing. Firsy flound that the higher the quality
is, the more significant the correlation will beowever, the positive character of the
correlation will not change generally. Secondlye #s the new information’s diffusion
among the traders, the convex relationship betviesgting volume and price tends to
get flat, suggesting that the slop of trading vaduto the price changing may decrease
for the information diffusion but will still exist.

Another point worth mentioning is the research Itesfi Diamond and Verrecchia
(1987), which took into account the effect of sheelling limitation to the trading
volume. The basic assumption of D-V model is thadhe trade is banned under some
conditions, then the thin trade in the market walllicate the occurrence of certain
conditions. The short selling limitation or bannintay affect the behavior of traders
and thus effect the adjustment of price to the mg@armation.

In a market where short selling is totally banneekn if the informed traders detect the
negative information, they cannot make profit bijirsg the stocks they don’t possess.
Thus, the occurrence of negative information matybeable to cause the increasing
trading volume. The market maker cannot tell titisasion from that new information
does not exist. The price’s adjustment to the nefermation, especially to the bad
information may be slowed down by the confusiorthef market maker caused by the
short sell banning.

On the other hand, the result indicated that whershort selling is limited, namely the
earning from short selling cannot be received imatety after the trade, the
adjustment of price to the new information will &decelerated. The interpretation is that
if the bad news exists, informed traders will chagdert selling for information
advantage while the uninformed may not do so bec#us limitation unsatisfied their
liquidity requirement. Thus the thin trading periaddicates the nonsexist of
information and the increase of volume may enhdheeprobability of occurrence of
new information.

To conclude, the strong link of trading volume gmite changes has been identified in
many empirical researches. One interpretation abiwg phenomenon is that
uninformed traders need excess return to competigatesk of information asymmetry
trading. Thus the price change may stimulate unméal traders to participate in the
trading and hence increase the trading volume. Harointerpretation is that market
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makers will adjust the price by inferring the infaation conveyed in the trading
volume. A low volume may indicate the higher pantaf no-trading strategy belonged
to uninformed traders and thus lower the probabdit new information’s occurrence.
Moreover, in a short selling forbidden market, heee adjustment to the information
especially to the bad information will be slow whih a short selling limited market,
the adjustment will be accelerated.
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3. MIXTURE DISTRIBUTION HYPOTHESIS

Clark (1973) proposed mixture distribution hypoikd®DH) theory to depict the non -
normal distribution phenomenon of financial data.tdaditional financial theory the
distribution of returns in financial market was giified into normal distribution model.
For instance, Markowitz’s portfolio theory and Wélin Sharpe’s CAPM theory assume
the utility function to follow the model with of ra@ and variance. The returns are also
assumed to follow the normal distribution. Howevempirically, the return series
cannot fit the normal distribution well and genbralisplay the fat tail characteristic.
Generally, the distribution of daily price change&urtosis, the distribution of the daily
volume of trader is positively skewed, and the sedalaily price changes are positively
correlated with trading volume, all of which canibterpreted by the MDH theory.

During the development of MDH theory in the paseéhdecades, the core intensions of
MDH theory keep unchanged which are presentedlasvig

(1) The information affects on the price and trgdmlume, and then finally induces the
daily price and volume to follow series of distrilmmn rather than a unique normal
distribution.

(2) The distribution series may be identified, wiifferent parameters, while may also
be different.

According to above intensions, MDH theory emphasittee determinative effect of
information on the price and trading volume. Theref the quality and quantity of
information can be inferred by the analysis ontthding volume and the price.

3.1 The assumptions of MDH theory

The assumptions of MDH theory were first proposgdChark (1973) while were later
developed by Epps (1976), Tauchen (1983) and Hdr#i86). Their studies constructed
the foundation of empirical researches on early Mbébry. Supposing that the events,
which generate information affects the stock prmegur sequentially the traders will
adjust their portfolio and thus infuse the inforomat into the stock price. Two
assumptions should be introduced before the demuofiMDH theory (Harris 1986):
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(1) The post-event price changes and volumes of tredmimtly independently and
identically distributed with finite variance.
(2) The number of events occurring each day varies.

Suppose in day t, the number of events,is then the price changes and the trading
volume in day t is the cumulating of outcomesnpkvents. According to assumption

(1) and the central limit theory, if the numiogis big enough, the joint distribution of

the price changes and the trading volume follovesdhal variable normal distribution

conditioned om, .

In the models in Tauchen (1983), Harris (1986) kiadris (1987), all the traders are
assumed to be rational and make their expectagsadon the price. If the unexpected
information is symmetric, the traders’ prior tradedl also follow the symmetric
distribution with zero mean and orthogonal to tmee changes. The symmetry will

induce the conditional covariance of daily pricawthe\P and daily trading volume

V, to be zero, which can be represented as the folgpiormula:

AR~ N(an;,bn n) 1)
V; ~N(cn,dn |n) 2)
Cov@R V, In, )= 0 3)

Where a, b, ¢, d are non-negative parametersnamgia random or pre-deterministic or

seasonal variable.

Due to the amount of daily information is uncertdhe unconditional joint distribution
of price changes and trading volume will be a nmtdistribution. Each of their density

function equals to expectation of their conditiodatribution with respect tq. Since
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the expectation can be interpreted as weightedageethe unconditional distribution of

AP andV, can be interpreted as the weighted average ofriassef conditional

distributions. According to the assumptions aboiarris demonstrated that the

financial data have the kurtosis phenomenon&R@ndv, are positive correlated.

The earlier MDH theory subjected to the disadvaatdmat it is quite possible to get a
negative volume and the effects of information oicgpand volume are the same. The
later researches on MDH theory made some modibicatito deal with these
weaknesses.

Glosten(1985) and Anderson(1996) got some mearieghclusions by combining the
market microstructure theory with the MDH theory. Glosten’s sequential trading
model, only one asset is assumed to be tradedeinmtdrket with a random clearing
value in the future. There are three risk neuteaders in the market: the market marker,
the uninformed trader and the informed trader wha ceceive private information
about the real value of the asset and gain prbfiaugh the informed trading. The
trading process gradually reveals the private médion of the informed traders. Finally
all the traders in the market will reach at a cosse about the asset’s value before the
next new information arrives. Thus, the asset prlwnging process can be divided into
two phases, one of which is the price discoveridgase, namely the dynamic
adjustment process caused by gradual learningewhé other one is the temporary
equilibrium phase. Anderson presented the assungptbMDH theory as follows:

\2|Kt ~ ¢ * Poisson(m, + mK,) (4)

RIK, ~N(OK,) )

O
WhereV, is the trading volume with time tendency subtrdrtl, is the relative
strength of information occurring in dayryand m are constants anah, represents

the trades of liquidity traders.

Bollerslev (1999) admitted that the number of infation arriving affect the price and
trading according to MDH theory, however, it may ibeorrect in short term. The



30

reason is that the reflections of price and volutmethe information may be not
identical, in another word, different models imgulthe volume and price. They
testified the MDH theory by long term memory prace$trading volume and price.

In Fleming’s findings, information should be assuh@s a highly persistent memory
process in order to explain the daily return’s bty in Anderson’s model. Fleming’s
model assumed that the information arrived seplgratel the persistent memory can be
realized by variable parameters. The conditionalt jdistribution of price changes and
trading volume follows:

2
c7f,+ﬁ
AR I J ~N 0 bl o0
Vi =t Aoylidy | ? 0 kA%0d1,3,

(6)

Wherel, is the number of information arriving everydaly,is the number of active

traders (not consider the liquidity trades). Flegnassumed thalt, is independent:

AR = Hy +0—pt\/IZt
Vi =40,13,

(7)

Wherey,, ,0,,and o, are random variables, which may also have memory.

The researches of MDH theory are important for otetated researches. For instance,
Lamoureux (1990) employed trading volume into GARQ@H1) model:

h = aO +al£t2—1+a2h—l+a3\/t (8)

Among the sample of 20 common stocks, Lamoureuxhdothat ARCH effect

decreased or even disappeared in some samples. ifiteegrets that the returns of
financial assets obey the MDH theory and the drnigge of information is the very
variable in the mixture distribution. The arrivalsinformation in each day induce the
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volatility of return. ARCH model can depict theagbn of information and volatility.
Actually, in equation (4) and (5), assume the infation follows this equation:

K = o R+ aK ©

Wherea, 5,w> 0O; 4, follows independent identity distribution arfi€{,) =0, Var (1)

:aj. Otherwise, it can also be represented as:

InK, =w+InK_,+o,u oc,>0 (10)

With the model of information, results can be ofal similar to that of GARCH or
EGRACH model.

In the time varying researches, MDH theory strongticates that the changes of return
are driven by the information arriving at the tipeint rather than calendar time. The
researches about time deformation are also bas&tDahtheory.

3.2 Themodel of MDH theory

In traditional MDH models, the trading volume isobable to be negative. Anderson
improved the model based on market microstructhesry. In this paper, a normal
mixture distribution model with liquidity tradersqvided by Wang (2003), based on
both traditional idea and Anderson’s model is idtroed.

According to market microstructure theory, two typd traders are assumed to trade in
the market: the informed traders and the liquidiaders. The liquidity traders trade

only for exogenous reasons, such as the consumpligonand, the adjustment of

portfolios and are insensitive to market informatidhe informed traders adjust their

investment according to the new information in ofdemaximize the utility.

Assuming in day t, theth information id,, and a number of, information arrives.

Every information set is independent, every sigimaim the information affect the
supply and demand in the financial market, thusigedthe price to move down and up
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until the new equilibrium price arrives. Therefothe price process every day is
consisted of the market discovering phase andetimn@adrary equilibrium phase. Assume
the reflection of price changes to informationineér,

AP, =a+hl,, (11)

And the reflection of trading volume to informati@nalso linear,

Vi, =c+d|l,,| (12)

Equation (11) and (12) will be deduced into thelitranal MDH theory. However,
taking into account the liquidity traders in the rket and assuming the number of

liquidity traders is constant every day, the trgdwolume should include a factorgf,
n

where e represents the trading volume of liquittiiglers. Thus equation (12) would be
improved into:

v, =c+d\li,t\+§ (13)

The trading volume and price changes every day avbelrepresented as:

AR =Y 4R, =) (a+hl,) (14)

C+d‘|i,t‘+§‘:e+i‘C+d‘li,tH (15)
1

Suppose that the every information set follows thdependent identity normal

distributionli,t~i.i.d(0,02). When the amount of information is huge enough,

according to the central limit theory, we have:

AP [n ~N (an b’c’n) (16)
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V. |n ~Nle+ a7

2 6
c+d,/=o|n |1-—|d*c?
(2ain - Y

Set a = u,,b’c? =ap,e=c,c+d\/§a=,uV
P ,

1—%d202:q, the model will be

simplified as:
AR~N(,upI,U§I [1) 8j1
Vi~ N(c+ploll 1) (19)

Equation (18) divides the trading volume into twartp: one part is ¢, generated by
exogenous factors, such as consumption demandflmoadjustments, while the other

part isy, , caused by the arrival of information.

To sum up, Clark (1973) proposed the MDH theoryhastheory base for the study of
relationship between information flows and priceatiity. MDH theory suggests that
the price changes and the trading volume are detednby the unobservable
underlying information flows. To be specific, theige change every day is the
commutation of every change during the day whiertbmber of changes is determined

by the number of informational evems According to MDH theory, the dynamic

characteristic of price changes depends on the #serees behavior of information

flows. If n is large enough, the central limit theory considére price changes

approach to the normal distribution and the vaegaisca proportion ofy. Thus, the

conditional variance of daily price change couldcbasidered as an increasing function
with respect to the number of new information flointo the market. Since the new
information is unobservable, the trading volume dBn considered as a proxy of
information flows. In another word, since the batading volume and price changes

follow the distributions with variable of, the trading volume and price changes are all

determined by information flows.
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4. DATA AND METHODOLOGY

Shanghai A-share index (SHAI), Shenzhen A-sharexn(5ZAl) and the trading
volume of the two indices are the main data setsl@yed in the empirical study. The
reason for choosing these two indexes is that émejose all the A-share stocks listed
in Shanghai and Shenzhen market and representiinese A-share stock market well.
The first part in this section provides a detaiegcription on the data employed in this
paper while the later parts explain the model enémpirical test.

4.1 Data

4.1.1 Data descriptions

During the early 1990s, when Chinese stock market mewly established, the market
fluctuated dramatically due to faulty regulatiomsdammature investment behavior.
Take Shanghai market index for instance. It stiaate100 at the end of 1990 and only
after one and a half years, it astonishingly rasel429. In the next five month, it
tumbled below 400, the decrease rate reached atbib¥e end of 1992. However,
only three month later, it increased to 1536 amgyest at this peak for four days, then
began to fall down. The new decrease phase lasteddhth until the index got 333
point on 1¥, July, 1994. Just after one month, the index junfme 1053, with the
increasing rate over 200%. Then the index starteddscend, to 512 point in the
January of 2006 and increased to the year 199heShischolars generally consider
that not until 1997, did Chinese stock market stapgerform in a mature and stable way
(Zzhang 2002; Zhao and Wang 2003). The tempestudootuétion before 1997 may
affect the statistic accuracy. Thus, we set thgimai pool in this paper to be Shanghai
and Shenzhen A-share stock index frofan., 1997 to 31st, Dec., 2007.

The daily observations of the closing values of $ldAd SZAI are downloaded from
http://finance.sina.com.cn. SHAI, reflecting theicpr changes of Shanghai A-share
stocks was launched on%2Feb. 1992. The base period of SHAI id'1Pec. 1990 and
the base value is 100. The method of weighted ctettipn according to the market
value of sample stocks is utilized in calculatihg SHAI. SZAl is also calculated base
on the weight of market value. The base period24ISs 3, Apr. 1991 and the base
value is 100. SZAl is launched off,4ct., 1992.
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Both of the two indices are expressed in RMB, th@&n€se currency. Since the
establishment at the beginning of 199Chinese stock markets experienced rapid
development. Figure 1 shows the history of the imeices from ¥ Jan, 1997 to 2%
Dec. 2007. Figure 1 clearly represents that bo@#n§hai and Shenzhen market started
to perform as a bull market around 2005. Accordmgelevant studies, we consider the
market as a bull market aftert%uly, 2005 while as a bear market from 2002 t8 20
July, 2005 (http://www.chinaamc.com/.)
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Figure 1 Shanghai and Shenzhen A-share Index f@8# fio 2007

MSCI World (Morgan Stanley Capital International ¥oequity market index), as a
benchmark index representing the world market pbotf are considered in the
international cointegration test. MSCI World, exgged by US dollar, includes a
selection of stocks from all the developed marlketthe world as defined by MSCI.
This index includes securities from 23 counttiesnd has been calculated since
December 31, 1969.The daily observations of MSCkl#are downloaded from the
Thomson Datastream database at University of Vaasa.

! List of countries: Australia, Austria, Belgium, @ala, Denmark, Finland, France, Germany, Greece,
Hong Kong, Ireland, Italy, Japan, Netherlands, N&ealand, Norway, Portugal, Singapore, Spain,
Sweden, Switzerland, United Kingdom, United States
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4.1.2 The Sample period

In order to analyze the effects of internationdimation on Chinese stock market, we
should first test the influence of world stock nmetrkn Chinese stock market. Chen and
Han (2003) suggested that Chinese stock marketatighare the same long term trend
with the world market, namely reject the cointegmathypothesis. However, with the
entry into WTO at the end of 2001 and the implenwr@FII policy at the end of 2002,
China expedited the open of domestic stock marKétss, we test the cointegration and
correlation between Chinese A-share Index (SHAI &Zd\I) and the MSCI World
Index in each year from 1997 to 2007. Table 2 shisstatistic result and probability in
unit root test of SHAI, SZAl and MSCI.

Table 1 ADF value in unit root tests of SHAI, SZ&id MSCI from 1997 to 2007
Null Hypothesis: The index has a wodt

SHAI SZAl MSCI
1997 —-2,3779 (0,1491) —2,2009 (0,2066) — 1)GPA708)
1998 —-1,4514 (0,5567) —1,3341 (0,6140) - 169633029)
1999 -1,3913 (0,5864) —1,4211 (0,5717) - (M3BX166)
2000 —2,5796 (0,0986) —2,9457(0,0418) - 1,4559 (0,5544)
2001 -0,4814 (0,8912) —0,4809 (0,8913) — BUBR736)
2002 —1,2240 (0,6644) —1,0959 (0,7178) - 193626097)
2003 —-2,4735 (0,1233) —1,2139 (0,6689)  (74B79842)
2004 —-0,5105 (0,8855) —0,3683 (0,9110)  (BA83639)
2005 -1,8601 (0,3509) —1,7130 (0,4234) — (B02B664)
2006 3,5701 (1,0000) 0,5770 (0,9618) 6226 (0,8618)
2007 -1,1578 (0,6929) —1,7750 (0,3924) — BY572227)

In parenthesis is the probability.
* denotes the significance of T-test value at tB&level
** denotes the significance of T-test value at 59é level

From Table 1 we can see that the null hypothesatabe rejected in all the three
indexes from 1997 to 2007 except in the year 200@000, the unit root hypothesis
should be rejected for SHAI with the significanesdl of 10% and for SZAI with the
significance level of 5%. Then we can test the mgration between SHAI, SZAIl and
the MSCI World from 1997 to 2007 except 2000, namdypothesis 1 introduced in
Section 1.2. The result is represented in Table 2.
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Table 2 Probability of Trace Statistic in Johan€emintegration Test.

1997 1998 1999 2001 2002 2003 2004 2005 2006 2007
SHAI 0,053 0,803 0,994 0,668 0,886 0,494 0,971 0,414 0,029** 0,312
SZAl 0,063* 0,567 0,991 0,654 0,876 0,310 0,977 0,324 0,638 0,155

Null Hypothesis: The Index is not conintegratedwiite MSCI World
*denotes rejection of the hypothesis at the 10%llev
**denotes rejection of the hypothesis at the 5%lev

As seen in Table 2, both Shanghai and Shenzherafeshdex were cointegrated with
the MSCI World Index at the significance of 10%dEin 1997. The Asian Financial
Crisis in 1997 affected the world market serioudlgpecially for the Asian markets.
Chinese financial markets fluctuated together wiiny developed Asian markets, as
Hong Kong, Singapore, and got a significant coirgggn with the world market. After
1997, the hypothesis of none cointegration canmotdjected at a significant level
however, the probability fell dramatically durin@@3, from 0,89 to 0,49 for SHAI and
from 0,88 to 0,31 for SZAI. Since 2003, the proligbfluctuated at a lower level and
approximately keeps decreasing except for 200420@6, SHAI can be considered
cointegrated with MSCI World with the significanaader the 5% level while in 2007,
SZAl got the lowest statistic probability of 0,16ee since 1998.

These indicate that although the cointegration admegenerally exist between Chinese
A-Share market Indexes and the World Index, theneotion and interaction of Chinese
A-Share market to the world market keeps strengpigesince 2003. The correlation of
SHAI, SZAI with the MSCI from 1997 to 2007 is shownFigure 2. The correlation
fluctuated a lot before 2003. However, it displays ascending trend from 2003,
suggesting the Chinese A-share market became morenare sensitive to the world
market since 2003. Approximately, the correlatibiSBlAl and MSCI World increased
from -0,4 in 2003 to 0,7 in 2007 while that of SZ&id MSCI World increased from -
0,8 in 2003 to 0,7 in 2007.



38

0,8

0,6
0,4

0,2

-0,2

-0,4
-0,6

-0,8

e SHA| == S5ZA|

Figure 2 Correlation between MSCI World and SHAIAS

One of the main causes is that at the end of 20@2Chinese Government implemented
the QFII policy, approving qualified foreign investnt institutions to invest in the A-
share market. Another reason is that at the er001, China entered in to the WTO.
Chinese enterprises are affected more and morédyglobal economy through the
international competition and trading. Due to thésetors, Chinese A-share market
started to be more open and interactive to thedMombncial market. Thus, to test the
effects of international information on Chinese Wage market, we set the sample
period spanning from®1Jan. 2003 to 31st Dec. 2007(1204 observationse) priod
from 1% Jan., 2003 to 2DJuly, 2005 (609 observations) is considered as pedod
while that from 21 July, 2005 to 3% Dec. 2007 (595 observations) is considered as
bull period.

4.1.3 Descriptive Statistics of Returns

Daily returns are computed logarithmically from tbesing values of indexes. The
trending lines of the returns series are proviagedppendix 1. The descriptive statistics
of returns from SHAI, SZAI as well as the MSCI Wbsith the sample period spans
from 2003 to 2007 is shown in Table 3.
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Table 3 Descriptive statistics of returns (%) fra@03 to 2007

PANEL 1 THE WHOLE PERIOD (1.1.2003-31.12.2007)
RETURN MSCI RETURN SHAI RETURN SZAl
Mean 0,049 0,117 0,130
Median 0,087 0,109 0,158
Maximum 2,983 6,596 7,268
Minimum -2,719 - 9,533 - 9,377
Std. Dev. 0,690 1,475 1,561
Skewness - 0,229 -0,251 - 0,368
Kurtosis 4,252 6,564 6,008
Jarque-Bera 89,179 649,857 481,167
Probability 0,000 0,000 0,000
Observations 1204 1204 1204
PANEL 2 THE BEAR PERIOD (1.1.2003-20.7.2005)
RETURN MSCI RETURN_SHAI RETURN_ SZAl
Mean 0,057 — 0,036 - 0,059
Median 0,077 -0,073 - 0,060
Maximum 2,983 6,596 7,268
Minimum -2,719 — 3,968 —5,109
Std. Dev. 0,690 1,242 1,295
Skewness — 0,055 0,810 0,554
Kurtosis 4,629 5,383 5,263
Jarque-Bera 67,607 210,728 161,062
Probability 0,000 0,000 0,000

Observations 609 609 609
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PANEL 3 THE BULL PERIOD (20.7.2005-31.12.2007)
RETURN_MSCI RETURN_SHAI RETURN_ SZAl

Mean 0,040 0,274 0,323
Median 0,101 0,367 0,502
Maximum 2,071 5,477 6,171
Minimum -2,515 -9,533 -9,377
Std. Dev. 0,690 1,667 1,772
Skewness -0,406 -0,821 -0,883
Kurtosis 3,852 6,813 6,154
Jarque-Bera 34,393 427,352 324,015
Probability 0,000 0,000 0,000
Observations 595 595 595

During the whole sample period, Panel 1 shows th@tmean daily returns of both
SHAI and SZAlI, at 0.12% and 0.13% respectively, rateh higher than that of 0.05%
for MSCI World Index. In the bull period the meaturns of Chinese A-share markets
exceed that of the world market even more, whiaesesented by Panel 2. In the bear
period, the mean return of Chinese A-share masketegative, as shown in Panel 3,
lower than that of the world market. However, theee panels in Table 3 represent that
the standard deviation of daily returns in Chinessket is always higher than that in
the world market, no matter what kind of marketditon is prevailing (Bull, bear or
the whole sample period.) Thus, consistent witlvipres studies, Chinese stock market
as an emerging market exhibits the characteristiigh return as well as high risk. In
addition, the standard deviation of returns in Iiodl period is larger than that in the
bear period in both markets. The reason maybedinahg the investment behavior is
inactive in the bear period, thus the market goesensmoothly without so many
fluctuations. In contrast, investors get more esigtic in trading during the bull
market, resulting in higher volatility.

In the whole sample period and the bull periodwghan Panel 1 and Panel 3, negative
skewness exists in the returns of all the threeexed. This suggests that extreme
negative returns are much more likely to occurhieste indexes than in those follow
normal distribution. In the bear period as showrPanel 2, the SHAI and SZAIl have
positive skewness, indicating extreme positive rretun Chinese A-share market are
much more likely to occur in bear market conditidfurtosis in each return series
during all of the three periods is larger than @dgygesting the distributions of all the
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return series have fatter tails than normal digtidm. The Jarque- Bera statistic results
reject the normal distribution hypothesis for dltle three returns series.

Employ MA (1) model to regress the return serieM&CI, SHAI and SZAI from 2003
to 2007. Based on the OLS analysis, the residupiarsd is found to be autocorrelated

under the significance level of 1%, which is shawiTable 4.

Table 4 Autocorrelation of residuals squared ferMA (1) and OLS model from 2003 to 2007

Residuals squared_MSCI Residuals squared_SHAI dRalsisquared SZAl
Autocorrelation (Prob.) Autocorrelation (Prob.)  tAoorrelation (Prob.)

© 0 N O O b W DN P

[EEN
o

0.126

0.198 (0.000)***
0.174 (0.000)***
0.153 (0.000)***
0.236 (0.000)***
0.163 (0.000)***
0.218 (0.000)***
0.109 (0.000)***
0.106 (0.000)***
0.237 (0.000)***

0.133

0.076 (0.000)***
0.032 (0.000)***
0.080 (0.000)*+*
0.051 (0.000)***
0.050 (0.000)***
0.024 (0.000)***
0.049 (0.000)*+*
0.012 (0.000)***
0.091 (0.000)***

0.214

0.085 (0.000)***
0.052 (0.000)***
0.101 (0.000)***
0.060 (0.000)***
0.061 (0.000)***
0.045 (0.000)***
0.077 (0.000)***
0.040 (0.000)***
0.075 (0.000)***

***denote the autocorrelation is significant undee level of 1%

Above results indicate that, the returns of MSCHA$ and SZAI display the

characteristics of fat tail, kurtosis, and hetesmidsticity, which can be well fitted by
GARCH model as most financial return series. Bylyaiag the return series with MA
(1) and GRACH (1, 1) model, we can get the autatation of residuals squared
represented in Table 5, which decreases and isongef significant. Therefore
Hypothesis 2 introduced in Section 1.2 is verifemad we will utilize the GARCH

model in this paper to simulate the return series.
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Table 5 Autocorrelation of residuals squared fer@ARCH (1, 1) model from 2003 to 2007

Residuals squared_MSCResiduals squared_SHAI  Residuals squared_SZAI
Autocorrelation (Prob.)  Autocorrelation (Prob.) Aaorrelation (Prob.)

1 -0.044 -0.011 -0.011
2 -0.003 (0.127) 0.003 (0.700) 0.003 (0.680)
3 0.042 (0.108) -0.040 (0.352) -0.040 (0.398)
4 0.051 (0.055) 0.017 (0.484) 0.017 (0.555)
5 0.016 (0.095) 0.009 (0.637) 0.009 (0.710)
6 -0.012 (0.153) -0.023 (0.673) -0.023 (0.772)
7 -0.009 (0.227) -0.022 (0.710) -0.022 (0.603)
8 -0.024 (0.264) 0.003 (0.807) 0.003 (0.714)
9 -0.027 (0.285) -0.027 (0.793) -0.027 (0.687)
10 0.099 (0.100) 0.025 (0.797) 0.025 (0.757)

4.1.4 Trading Volumes

In this paper, the trading volume of Shanghai ahdn@hen A-share markets will be
added into the conditional variance equation, psoay of information flows. Actually
in recent years, Chinese financial market developsgudly. For instance, at the
beginning of 2003, there are 682 companies ligtefhanghai A-share market and 473
companies listed in Shenzhen A-share market. Toetie of 2007, these numbers
increased to 846 and 671 respectively in the twdkatsa. The increase rate is 24% for
Shanghai A-share market and 41% for Shenzhen nsar&@ten the continuously new
stocks issuing and the rapid expand of the matketendogenous increase of trading
volume will affect the accurate of empirical te§hus, we should eliminate the long
term trend from the trading volume series. We fiogfarithmize the trading volume
series measured by shares which is shown in Figurending that the logarithmic
series is unstable and displays ascending trend.
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Figure 3 Logarithmic value of trading volumes fé#/A and SZAI

Gallant (1992) considered that both linear trend aonlinear trend exist in the trading
volume series. We employed AR (1) model to simutagelogarithmic trading volume
series and generate the linear and nonlinear traigsestimations of coefficients in the
model are shown in Appendix 2. The results show titka linear trend is insignificant
but the non linear trend is significant. Then wet jdelete the nonlinear trends in trading
volume series of SHAI and SZAI. The residual of thikowing regressing equation (20)
is considered as the adjusted trading volumes,wisishown in Figure 4.

log(V,) = u+ B, logV,_, )+ BA* + ¢, (20)
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Figure 4 Adjusted trading volume of SHAI and SZAl

Through the ADF unit root test, the hypothesis it woot is significantly rejected in
the adjusted trading volume series for both SHAI 8ZAl, indicating that the adjusted
trading volume series is stable. The results of A&dt are represented in Appendix 3.
In this paper, the adjusted trading volume sergegitilized as the data of trading
volume.

4.2 Methodology

Many researchers agree on that GARCH (1, 1) and@®@ARL, 1) model can reflect the
conditional variance of financial series (Pan, V002 Wang 2002; Zhao&Wang 2003,
Lamoureux and Lastrapers 1990, 1993; Hamilton 1&@4). For this reason, we also
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employ GARCH (1, 1) and EARCH (1, 1) to simulatenditional variance of return
series in this paper. The coefficients of ARCH @BARCH factors are denoted as
ARCH effect, representing the effect of old infotroa.

4.2.1 Return series

The daily returns in this paper are calculatechm method of continuous compounded

return rate, namely the return on day, tis obtained by

r. =In(l, /1,,)x100 (21)

Wherel, is the close value of the Index on day t.

To get the conditional expected return on day t, steuld first examine the
autocorrelation of return series, which is showiiable 6.

Table 6 Autocorrelation of returns of MSCI, SHAIRS8ZAI from 2003 to 2007

RETURN_MSCI RETURN_SHAI RETURN_SZAI
Autocorrelation (ProbAutocorrelation (Prob.)Autocorrelation (Prob.)

1 0.106(0.000)***  -0.09D.001)**  -0.061(0.033)**
2 0.016(0.001)***  -0.02€0.003)***  -0.017(0.086)*
3 0.012(0.003)*** 0.048).003)*** 0.065(0.019)**
4 -0.022(0.006)*** 0.040.003)*** 0.042(0.016)**
5 -0.053(0.003)*** 0.0180.006)*** 0.007(0.032)**
6 -0.049(0.002)***  -0.05f0.003)***  -0.002(0.058)*
7 -0.089(0.000)*** 0.03(D.004)*** 0.040(0.048)**
8 0.007(0.000)*** 0.0140.007)***  -0.007(0.076)*
9 -0.029(0.000)*** 0.0180.012)* -0.004(0.114)
10 0.007(0.000)*** 0.01@.017)** 0.066(0.033)***
11 -0.011(0.001)*** 0.08@.001)*** 0.060(0.013)**
12 0.003(0.001)*** 0.00@0.002)**  -0.014(0.019)**
13 0.005(0.003)*** 0.04(D.001)*** 0.013(0.028)**
14 0.039(0.002)*** 0.0460.001)*** 0.065(0.009)***
15 -0.044(0.002)*** 0.05@.001)*** 0.025(0.011)**

In parenthesis is the probability.
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* denotes the significance of Q Statistic test eadtithe 10% level
** denotes the significance @ Statistic tesvalue at the 5% level
*** denotes the significance @ Statistic tesvalue at the 1% level

Table 6 shows that the autocorrelation of returresdor MSCI, SHAI and SHZI are all
very significant even till after 15 orders. Manytbe values are larger than 0.05. Thus
we choose MA (1) model, which may fit this charastec well, to calculate the
conditional expect return. The daily return carekpressed by equation (22).

h=H,tE; &~ lN(O’h) (22)

Where £, is the conditional expectation ©f obtained by MA(1) modelg, is the

unexpected price change on day t, equaling touheaf all the price changes occurred
in the day, which can be represented as follows:

1
& = Z;Ap,t (23)

Where Ap, is the ith price change on day 1, represents the random number of
information flows arrive at the market at day t.cAcding to the MDH theory, we can

assumeAp,, follows independent identified distribution, withe mean of zero and the

variance ob”. Additionally, if ngets big enough, we will hagg|n ~IN (0,0°n,).

4.2.2 GARCH Model
GARCH model can be employed to depict the accunomaprocess of daily price
changes driven by . The MDH theory considers the numbers of dailyoinfation

flows are autocorrelated, which can be represebiedhe following autoregression
equation:
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Where the impact of information flows will persetd u, is the white noise. Setting the

variance as:
Q,=E(g’Im)=0’n (25)

Substitute equation (24) in to equation (25), we gat an equation similar to GARCH
model:

k
Q =0%,+YEQ, +a'y (26)

i=1

Sincen cannot be observed, we utilize the daily tradimjume as its proxy. The

equation (26) presented the persistence of vdiatithich can be depicted by GARCH
model.

The GARCH (1,1) model in this paper is represeiatetbliows:

h=H,tE; &~ lN(O’h) (27)

h = aO + algtz—l + IBlh—l (28)

Wherea, >0, a,+ f,, denoted as ARCH effect reflects the persistenceoddtility,
namely the extent to which the historic volatilisyinherited at the current time point.
The ARCH effect reflects the effect of old infornamet on the volatility. The nearer it
approaches to 1, the bigger the volatility persisteis in the return series. Thus, if the
variance is stableg, + S, should be less than one. Equation (28) is thatifienction of
conditional variance which can simulate the heterdasticity and clustering of the
volatility. The clustering characteristic impligsat the volatility does not only change
according to the time, but will also continuouslkgt gelatively high or low in certain
periods.

According to MDH theory, the trading volume as a@xy of information flows has
significant effect on the volatility. Therefore thading volume can be added as an
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exogenous variable into the conditional varianceuaign of GARCH model
(Lamoureux and Lastrapes, 1990). Then the equéi®ncan be represented as

h = aO + algtz—l + ﬂlh—l+ V\/t (29)

WhereV, is the adjusted trading volume at day t definedaantion 4.1.4. MDH theory

considers that if the trading volume series ar@artelated, whep is positive and
significant, the ARCH effect will decrease or eviegappear in equation (29)

To exam the international influence, we first siatalthe returns of MSCI World with
MA (1) and GARCH (1, 1) model, and then obtain tkeidual series. Consider the
squared residual as the fluctuation of the worldrketa conveying the effect of
international information. Therefore, we can &g, as a proxy of international
information available at day t, into the conditibrariance equation and arrive at the
following model:

h =a0+algt2—1+181h—1+y\/t +,7£’:/\—112 (30)

Where g is the residual in the MA (1), GARCH (1, 1) regsie® equation of the

world market return at day t.

The factor ofg"? is expected to absorb the effect of internatidnédrmation flows

conveyed in the trading volume. Therefore, after dudition of'*, y will decrease
and uniquely reflect the effect of domestic infotima flows. Moreover, the ARCH
effect, representing the effect of old informatiovill get further less or even
insignificant.

4.2.3 EGARCH Model

GARCH model implies such assumption: The positiveck and negative shock in the
same strength will cause the same volatility, ngnrtee conditional variance has
symmetry reflects to the positive and negative khokElowever, Black (1976) noticed
that good news (represented by the phenomenorthibatal return is bigger than the
expected return) and bad news (represented byhéeomenon that the real return is
smaller than the expected return), which is denatethe leverage effect.
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Christie (1982) provided an explanation to the ftage effect. The shock caused by
negative information does not only increase thettlation risk but also reduce the rate
earned on shareholder’'s equity with respect to.d€bis will increase the financial
leverage rate and thus increase the risk of holthegstock. For this reason, bad news
may cause bigger volatility to the price. On thieenthand, good news will decrease the
financial leverage rate when cause fluctuation ridkthe same time. Obviously,
GARCH model is not capable to depict this asymmditglson (1991) proposed the
Exponential GARCH (EGARCH) model to simulate theymametry. His research
testified the existence of leverage effect.

In this paper, the sample period is divided into periods, the bear period and the bull
period. In different market conditions, the stocrket is supposed to display different
reflections to the bad news and good news. Moredherleverage effects caused by
domestic news and international news are also ¢egeo be distinct. Therefore, we
exam the volatility with EGARCH model and changeapn (28), (29) and (30) into

logh =a, + (@|&_, /h? [+¢ *&_, /") + Blogh_, (31)
logh =a, + (@|&_, /h? [+¢ *&_, /hY?)+ Blogh_, + WV, (32)

— 1/2 d 1/2 i w W i W W
logh =a, + (¢ |6, I [+8° * INZD)+ (@ |, N2 [+¢ *g IRV ]2

(33)
+Blogh_, + WV,

Where  measures the persistence of volatilit)yﬁ’l’2 is the GARCH variance of
Equation (28) with the returns of MSCI Worlg® and ¢ measure domestic and

international leverage effect respectively. If tlaeg negative and -3¢ , ¢ <0, then the
negative news will cause bigger volatility than tb@me strength’s positive news.
Contrarily, if ¢* and ¢/ are positive, for negative and positive news ie game
strength, the positive news will cause bigger itiat If ¢°and¢ equal to zero, the

volatility reflects to the negative and positivewsesymmetrically. To sum up, the
equations (27)-(32) consist of the model in the ieicyl study of this paper. The results
will be presented and discussed in the next chapter
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5. EMPIRICAL RESULTSAND DISCUSSIONS

This paper analyzes the effect of the informatia@w$ on the volatility of Chinese A-
share market. The GARCH and EGARCH model expresseBdomation (27)-(32) is
utilized in the empirical studies. In the mathemrsmtmodels, the old information is
represented by the ARCH part while the factor aflimg volume is consider as a proxy
of new information flows. Then the squared residiidahe world index is added into the
conditional variance equation to examine the eftédnternational information flows.
The effect of international information conveyedtlve trading volume factor will be
absorbed and the trading volume will only represiwet new domestic information
flows. All the empirical studies are carried ouséd on the sample period spans from
2003 to 2007 and the sub-periods of bear periodbaidperiod as well. The statistic
bearware utilized in the empirical test is EVIEW®.6Many graphs and tables are
obtained by the Microbear Excel Spreadsheet program.

This chapter presents and discusses the empirisaltseof this paper. The analysis
follows the Hypotheses 3 to Hypotheses 7 which im&®duced in Section 1.2. The
first part of this chapter focuses on the GARCH #gip@dnalyzing the effects of old
information, domestic information flows, and intational information flows on the
volatility of Chinese A-share market. The later pfartuses on the EARCH model,
investigating the leverage effect in Chinese A-shaarket. The discussions about the
empirical results are also provided.

5.1 Results of GARCH modd

The MA (1), GRACH (1, 1) model introduced as Equat{@i) and (28) is utilized to
simulate return series of SHAI and SZAI. The resaftdA (1) model is provided as
Appendix 4 while the results of GARCH model is egented in Table 7.
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Table 7 The GARCH results of Equation (27) and (28)

Return of SHAI Return of SZAl
01 B1 o1+ PB1 0 B1 o1+ P1

The whole period 0,062 0,927 0,989 0,058 0,934 0,992
(0,000) (0,000) (0,000) (0,000)

The bear period 0,052 0,891 0,942 0,062 0,914 0,975
(0,004) (0,000) (0,002) (0,000)

The bull period 0,065 0,932 0,997 0,055 0,937 0,992
(0,000) (0,000) (0,000) (0,000)

In parenthesis is the z-test probability.

Table 7 represents the results of GARCH (1, 1) medtlout trading volume. For all
the periods in both the Shanghai and Shenzhen Aesharket, the ARCH effect is very
significant and the value of;. B; approaches to 1. This suggests that strong vojatilit
persistence and clustering exist in Chinese A-shimek market. Additionally, the sum
of GARCH and ARCH estimated coefficients gets seraft the bear period than in bull
periods. The reason may be that during the beapdeii is hard for investors to
forecast the further performance of the market arake investment decision. The
trading behavior in the market gets inactive inlkear period, thus the market does not
fluctuate a lot and the volatility persistence baes smaller than that in the bull market.

By adding adjusted trading volume as a proxy obrmfation flows into the GARCH
equation, we examined Equation (29) and represeheeresults in Table 8.

Table 8 The GARCH results of Equation (29) for retuof SHAI and SZAl

Panel 1 Returns of SHAI
o Br a1+ P21 14
The whole period 0,174 0,534 0,708,002
(0,000) (0,000) (0,000)
The bear period -0,020* 0,518 0,492,299
(0,366) (0,000) (0,000)

The bull period 0,091 0,132 0,223,955
(0,000) (0,020) (0,000)
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Panel 2 Returns of SZAI
o Br 01+ P1 14
The whole period 0,146 0,575 0,721 3,016
(0,000) (0,000) (0,000)
The bear period 0,016* 0,538 0,553 2,585
(0,554) (0,000) (0,000)
The bull period 0,215 0,281 0,496 5,747
(0,000) (0,000) (0,000)

In parenthesis is the z-test probability.
* denotes the estimation is insignificant out af t0% level

Table 8 shows the results of GARCH (1, 1) model whe trading volume. The
coefficient of trading volume is estimated to bgngicant under the 1% level in all of
the periods for both markets. These empirical reswdtrified Hypothesis 3 that the
trading volume can help explain the generation g@gemf volatility in Chinese A-share
stock market. The volatility and the trading voluare correlated positively.

In both of the two markets, the coefficient of theding volume gets bigger in the bull
period than in the bear period, suggesting Chidesbare market is more sensitive to
the new information flows in bull period. One expdion is that during the bull period,

investors are enthusiasm and active. Any new in&bion will be paid attention to for

making investment decision. Thus, the new infornmatilows may cause larger

volatility in the bull period. However, in the beperiod, invest decisions are made
more cautiously and the investment behavior isdtelpivestors do not focus so much on
new information.

Comparing Table 8 with Table 7, we can testify Hypsth 4 introduced in Section 1.2.
Through the addition of the trading volume into tB&ARCH model, the ARCH effect
decreased dramatically in all periods and the eg@thcoefficient for ARCH factor gets
insignificant in the bear period for both Shanghad Shenzhen market. Thus, we
conclude that the trading volume is one of the semiof the market risk. However, in
spite of the decrease, the ARCH effect is stiliv&@gnificant in all the three periods for
the two markets. This indicates that the old infdraraand the new information flows
together explain the volatility of Chinese A-shateck market.
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In order to examine the effect of internationalommhation, we introduced the squared
residual of MSCI World’s return series simulatedHnyuation (27) and (28). Adding the
squared residual into the Equation (29) as a prdxinternational information, we
arrive at Equation (30), the empirical results ofalhhare shown in Table 9.

Table 9 The GARCH results of Equation (30) for retuof SHAI and SZAl

Panel 1 Return of/8H
o Br  a1+P1 14 n
The whole period 0,071 0,450 0,521 2,041 -0,228
(0,015) (0,001) (0,000) (0,000)
The bear period -0,012* 0,326 0,3141,176 -0,115
(0,653) (0,089) (0,000) (0,000)
The bull period 0,204 0,304 0,5084,827 -0,020*
(0,000) (0,001) (0,000) (0,793)
Panel 2 Return of SZAI
o B1 ag+ P1 14 n
The whole period 0,131 0,605 0,736 2,981 0,060
(0,000) (0,000) (0,000) (0,092)
The bear period 0,009*0,596 0,605 2,497 -0,045
(0,664) (0,000) (0,000) (0,080)
The bull period 0,196 0,235 0,435,584 0,312
(0,000) (0,006) (0,000) (0,030)

In parenthesis is the z-test probability.
* denotes the estimation is insignificant out af t0% level

Table 9 represents the results of GARCH model witther addition of international

information. The squared residual for the returneseof MSCI World is utilized as a

proxy of international information. In the wholensgle period, the coefficient of

international factor is estimated to be negativé significant under the 1% level for the
Shanghai market. It is estimated to be significamd positive under the 10% level for
the Shenzhen market. This verified Hypothesis Boduced in Section 1.2 that the
international information flows help in explainirthe volatility of Chinese A-share

markets.
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Moreover, the coefficient of volume factor decresabg the addition of international
factor in both of the two markets. The reason ist tie effect of international
information conveyed in the trading volume is abgor by the new added international
factor. Then the volume will only represent the dstiteinformation. Since the ARCH
effect is still significant in spite of decreaseeg wonclude that the risk of Chinese A-
share market is caused by the old information,nin domestic information and the
international information together.

Comparing the empirical results obtained from Shangnarkets with those from
Shenzhen markets, we can get some interestinghiadFor instance, the coefficient of
international factor is estimated to be bigger amate significant in returns of SHAI
than that in returns of SZAI. This suggests the §hanmarket is more sensitive to
international information than Shenzhen market. &oompanies with big market size
and keeping well performance for years are liste&hanghai Exchange. Such kind of
companies is more likely to get preferred by foneiigvestment institutions, generating
a bigger correlation with the world market. The bigkeign investment in Shanghai
market may bring bigger effect of internationabirmhation on volatility.

This can also explain the fact that in the bull perithe international factor is tested to
be insignificant in Shanghai market. Some invesibga from China Security Journal
show that many foreign investment institutions starthe shares in a large amount
from the end of 2006 to take the profit and avask iin the bull market. After the
withdrawing of the foreign investments, Shanghash&re market gets less affected by
the international information flows during the bpkriod. However, most companies
listed in Shenzhen Exchange are new born expontedesmall enterprises doing
business with Hong Kong. Shenzhen market is affelasgely by Hong Kong market,
which correlated with the US market tightly. Thisndaelp explain that the effect of
international information is tested to be signifitduring all the periods.

In addition, the volatility is estimated to corrgavith the world fluctuation negatively

in Shanghai market while slightly positively (ledgn 0.4) in Shenzhen market. This
implies that Chinese stock market has not got nateg with the world market and thus
invests in Chinese A-share market will diversife tfisk from investment in the World

market.
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To sum up, the effects of old information, domesttov information and international
information on Chinese A-share markets in differgq@riods are presented and
compared in the following Table.

Table 10 Effects of information flows on the voli&fi compared with the whole sample period
from 2003 to 2007.

Panel 1 Shanghai A-share Market
International
Old information New Domestic Information information
The bull period Low High Insignificant
The bear period Middle Low Middle
Panel 2 Shenzhen A-share Market
International
Old information New Domestic information information
The bull period Low High High
The bear period Middle Low Low

Table 10 shows that in both Shanghai and Shenzhekemahe effect of old
information is lower in the bull period than thatthe bear period. Just as mentioned
above, investors may pay more attention to newmndbion in the bull market, thus the
old information effects volatility less.

The new domestic information has high level effecthe bull period and low level
effect in the bear period on the volatility of bddhanghai and Shenzhen market. This
implies that investors should pay more attentionnew domestic information when
estimating the risk in Chinese A-share market.

As to the international information, it affects fdiflently on Shanghai and Shenzhen
market. For Shanghai market, it is tested to bg siginificant in the bear period and the
effect is of middle level. In the Shenzhen mark#taugh its effect keeps significant in
different periods, it does not affect as much asSianghai market during the bear
period. However during the bull period, the intgronal news holds a high level effect
on Shenzhen market. Therefore, in the bull peribdne wants to estimate the risk of
Shenzhen market, he should never neglect the rblenternational information.
Additionally, one should also take internationafonmation into account when he
analyzes the risk on Shanghai market during the fexaod.
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5.2 Results of EGARCH modd

In order to test the leverage effect on Chinesd&es market, we employed EGARCH
model to analyze the returns series of SHAI and ISZA begin with, we model the
return series by Equation (31) and get the res@mesented by Table 10. The
coefficientg indicates the leverage effect while the coefficinienotes the volatility

persistence in the returns series.

Table 11 The EGARCH results of Equation (31) faunes of SHAI and SZAl

Return of SHAI Return of SZAI
4 B 4 B
The whole period 0.007* 0.983 0.002* 0.987
(0.508) (0.000) (0.816) (0.000)
The bear period 0.019* -0.677 -0.046%0.700
(0.645) (0.001) (0.218) (0.000)
The bull period 0.053 0.994 0.049  0.995

(0.000) (0.000) (0.000) (0.000)

In parenthesis is the z-test probability.
* denotes the estimation is insignificant out af 0% level

As shown in Table 11, the persistence coefficiBriteeps significant under the 1%
level in all the periods in the two markets. It eggches to 1 for both Shanghai and
Shenzhen market in the whole and bull period. Herein the bear period, it is
estimated to be negative, about -0.7. This is ctergisvith the GARCH results shown
in Table 7, suggesting that the volatility persisegegets less in the bear period than that
in the soft period.

The coefficientp measures the leverage effect. It is estimatedkp significant in the
bull period for both of the Shanghai and Shenzharket. In fact during the bear period,
the Chinese government always interferes in thekebtagnd implements policies in
order to stimulate investment or to flat the prilkcetuations. The policy effect may set
off the leverage effect in bear period.

However, in the bull period, the leverage effecttést to be around 0.05 with
significance under the 1% level. This suggests ithdhe bull period, the good news
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causes bigger volatility than bad news does. Theoreanay be that there are many
speculations in the market, especially during th# period. Wang and Firth (2004)
indicated that Chinese stock market participants gominated by retail or private
investors who have limited knowledge of financiattars and investment decisions are
often based on rumor. Inexperienced individual §toes dominate the A-share market
and speculation rather than liquidity drives trgdiMoreover, the Chinese market has a
very high share turnover rates relative to a broemss-section of other developed
markets such as markets of the USA, London, Frahkiud Australia. The high share
turnover rate has been attributed to a preponderafcsmall naive investors, who
would tent to engage in speculative trading andlihgrbehavior (Shenoy and Zhang,
2007). Investors are more likely to get overconfident witte market during the bull
period. They pay more attention to good news thahneavs, in order to grasp the next
opportunity of price increase. Thus, to some extdm, speculations and irrational
investment may explain why in bull period, good sdwing with bigger volatility than
bad news.

Secondly we add the adjusted trading volume intoakguo (31), in order to test the
leverage effect with new information flows conseliry measures the effect of new

information flows. Equation (32) is utilized and ttesults are presented in Table 12.

Table 12 The EGARCH results of Equation (32) faunes of SHAI and SZAl

Return of SHAI Return of SZAI

¢ B 4 ¢ B y
The whole period-0.173 0.873 1.782 -0.142 0917 1.635
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
The bear period -0.2240.584 2.684 -0.332 0.625 2.811
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
The bull period -0.510 0.362 3.603 -0.215 0.955 2.229

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

In parenthesis is the z-test probability.

In the EGARCH model with trading volume the coetfiais of volume are estimated
significantly positive, in all the periods for botth the two markets. This is consistent
with the results of the GARCH model in that theding volume explains the volatility

in Chinese-A share market. In Shanghai marketctineelation between trading volume
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and the volatility is tested bigger in the bull iper than in the bear period, also
consistent with the results of GARCH model. Thisifies Hypothesis 7 and indicates
that the volatility of Shanghai A-share stock méarke more sensitive to the new
information flows in bull period than in bear petioHowever, in Shenzhen market,
effect of new information is estimated slightlyostger in the bear period than in the
bull period, which is different from the resultstained by the GARCH model.

Moreover, with the addition of trading volume thevérage effect is estimated
significantly negative in all the periods for thveot markets. This verified Hypothesis 6
introduced in Section 1.2 that bad news will calasger volatility than good news in
Chinese A-share market. For Shanghai market, therdge effect is bigger in bull
period than in bear period while for Shenzhen nmaikgets bigger in bear period.

In addition, although in the whole sample period thRCH effect decreased by the
addition of trading volume, it still keeps signdiat under the 1% level, indicating the
old information still has explanation power on tmatility. In Shanghai market, the
ARCH effect falls dramatically from 0,99 to 0,3Geafthe addition of trading volume.
Considering the fact that the coefficient of voluim@stimated bigger in bull period, we
can conclude that the volatility depends more omv neformation than on old
information in the bull period. One explanatiorthst in the increasing phase, investors
are enthusiasm with the investment. They quest éar mformation actively and wish
to make advantage of it to get profit. Thus, the m&armation is paid more attention to
than old information and correlated to the volstithore tightly.

Finally, we take international information into acat, adding the standardized
residuals of MSCI World Index return series andaitsolute value into Equation (32).
Leverage effect of international news on Chinesshare markets is representedgby
Table 13 shows the results.
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Table 13 The EGARCH results of Equation (33) faunes of SHAI and SZAl

Panel 1 Return of SHAI
¢° B y ¢
The whole period -0.192 0.827 1.990 -0.051
(0.000) (0.000) (0.000) (0.065)

The bear period -0.218 0.565 2.787 -0.116
(0.000) (0.000) (0.000) (0.040)
The bull period -0.482 0.569 3.324 -0.073*

(0.000)  (0.000) (0.000) (0.113)

Panel 2 Return of SZAI
¢ B y ¢

The whole period -0.147 0.889 1.482 -0.036*
(0.000) (0.000) (0.000) (0.205)

The bear period -0.322 0.618 2.850 -0.044*
(0.000) (0.000) (0.000) (0.383)

The bull period -0.226 0.955 2.242 -0.024*
(0.000) (0.000) (0.000) (0.416)

In parenthesis is the z-test probability.
* denotes the estimation is insignificant out af 0% level

From Table 13, we can see in Shenzhen market, tezalge effect of international
news is not significant, although the GARCH mod®wss the market is significantly
affected by international information. This indicathat Shenzhen market reflect to
international good news and bad news symmetricdllye explanation about the
leverage effect proposed by Christie (1982) is thatprice decrease may increase the
company’s financial leverage rate and thus incraaserisk of holding its stocks.
According to this theory, since the internationaims has nothing to do with Chinese
companies’ financial leverage rate, the leveradectfis not significant in Shenzhen
market can be explained.

However, Shanghai market gets international leveedftgct with significance under the
10% level in the whole sample period and underS¥televel in the bear period. The
international leverage effect in the bear periothiger. It suggests that there should be
other factors causing the leverage effect besiesfinancial leverage increase. As
mentioned above, more companies as preferencereifgfoinvestments are listed in
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Shanghai Exchange. The large amount of foreign imvast may get Shanghai market
more affected by international information and thgpman international leverage effect.

During the whole sample period, the coefficientstraiding volume and the ARCH
effect decrease in both of the two markets by thditen of international information
factor. This is consistent with the GARCH model, gesfing that the international
information flows is one of the risk sources of @8e A-share market. In spite of the
decrease, the ARCH effect and the trading volumesfictents still keep significant.
Therefore, the volatility of Chinese A-share markbbuld be explained by the old
information, the domestic information and the intgronal information together.
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6. CONCLUSIONS

In the last two decades, China has experienced me@nomy development. Chinese
market is attracting more and more attention frdnoger the world. However, Chinese
domestic stock market is still an emerging markatjing a long way from totally open
up and maturity. It is comprised of Shanghai A-8hararket and Shenzhen A-share
market, with the age of less than 17. In keepisgcammitment to the World Trade
Organization (WTO), the Chinese government is logkihexpanding the stock market
and opening them to foreign investments. At the eh@002, the QFII policy was
implemented, indicating that Chinese stock markatesd to open to the word and got
more and more sensitive to the international fingratmosphere.

As most emerging markets, Chinese stock marketsegesthe characteristics of both
high returns and high risk. Given the rapid develept and capriciousness, a thorough
comprehension of volatility not only would bene@thinese investors but also the
international investors. It may also have importanplications in policy design and
improvement of market efficiency.

This paper analyzes the effect of information flasvolatility, intending to discover
the sources of risk in Chinese A-share market. €kerhge effect of bad news on the
volatility is also studied. GARCH (1, 1) and EGARGH 1) model is utilized in the
empirical test. Information flows are classifiedarthree types: the old information is
represented by ARCH effect; trading volume is emgtbas a proxy of new domestic
information; the international information is deedtby the variance of returns in World
market. Shanghai A-share Index (SHAI) and ShenZkehare Index (SZAl), together
with MSCI World Index from 1. Jan. 2003 to 31 Dec. 2007 are utilized as the data
pool. The study is further carried out in two subigds, the bear period (froni'1Jan.
2003 to 28, Jul. 2005) and the bull period (from*2Dul. 2005 to 3%, Dec. 2007.) It is
supposed to assist investors and researchersdifesaent kinds of information with
different weight when estimating the risk of Chieésshare market. The main findings
of this paper are concluded as follows:

Chinese A-share stock market has not cointegratgdtiae World market. However, it
is becoming more and more sensitive to the worldketa The correlations between
SHAI, SZAl and MSCI World kept increasing since 30fut are still far less than 1,
suggesting that investing in Chinese stock markiét diversify risk from the world
market.
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The returns series of Chinese A-share market disgpilaycharacteristics of fat tail,
kurtosis and heteroskedasticity, indicating thesxice of volatility persistence and
clustering. Compared with the world market, higheturn as well as higher volatility
exists in Chinese A-share market.

In the whole sample period, after the addition r@fding volume and international
variance into the conditional variance equationreturn series, the ARCH effect
decreases dramatically but still keeps significahhe trading volume and the
international variance are both estimated to benifstgnt. This suggests that the
volatility of Chinese A-share market is determirtad three factors together: the old
information, the new domestic information and thieinational information. This result
verified the MDH theory in Chinese stock market.

Moreover, the information flows affect volatilityifterently between Shanghai and
Shenzhen market from bear period to bull periodbéth Shanghai and Shenzhen
market, the ARCH effect has a bigger correlatiothwie volatility in the bear period

than in the bull period. During the bear perio@ trading behavior is inactive and there
are not so much new information arriving at the kagrthus the market goes quite
smoothly without large fluctuations. Traders are enbkely to make the investment

decision according to historical information. Theref the old information has a larger
effect on the volatility of Chinese A-share markethe bear period.

Additionally, the trading volume as a proxy of neemestic information is positively

correlated to the volatility and affects more i thull period than in the bear period.
Investors get enthusiastic in trading during th# period, concerning more to the new
information to pursue the information advantage.usi'im the bull period the market
fluctuates more with the arrival of the new infotmoa. This implies that investors

should pay more attention to the new domestic rgwveg the price increasing phase
when estimating the risk.

The international information is significantly tedt® be a source of risk in Shenzhen
market all through the sample period, but is ongnificant in the bear period for
Shanghai market. Due to more companies preferrédreign investments are listed in
Shanghai market, the international information mag conveyed in the foreign
investment and impact on Shanghai market more ¢dhaBhenzhen market. In the bear
period, the variance of world market is negativadyrelated to the volatility of both the
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two markets. This is indicating that the more flatad the world market is, the less
risky Shanghai A-share market would be.

In the bull period, the international informatios only tested to affect the Shenzhen
market. The variance of world market has a signifigapositive correlation with the
volatility in Shenzhen market. Companies listedGhenzhen market are mostly export-
oriented small companies doing business with Hoogd They will be more sensitive
to the global information, especially in the bulhrket condition when trading is active.
As a result, the risk of Shenzhen market goes enstime direction with that of the
world market. Thus more attention should be paidirtternational news when
estimating the risk of Shenzhen market during theperiod.

Significant leverage effect is found in Chinese liw® market. For Shanghai market,
the leverage effect gets bigger during the buliqeethan during the bear period while it
performs oppositely in Shenzhen market. This resicates that bad news always
causes larger volatility than good news, especiallythe bull period for Shanghai

market or in the bear period for the Shenzhen mailkkee international leverage effect
is only found significant in the bear period of 8phai market. Bad international news
always causes larger volatility than good inteora news to Shanghai market.
Shenzhen A-share market reflects to internatiarfarination in a symmetrical way.

This paper contributes to existed literature in tbkowing aspects: First, the study
sample is chosen to be SHAI and SHZI, enclosingahare stocks listed in Shanghai
and Shenzhen Exchange markets. It will serve ad gepresentation of the Chinese
A-share market. Additionally, the empirical resutistained from the two markets are
analyzed separately and compared with each othels Wil provide a more
comprehensive investigation about the informatib@ot on Chinese A-share market.

Second, besides the GARCH model, the EGARCH modalsis implied in order to
distinguish the impacts of bad news from those @fdynews on the volatility. The
relationship between information and volatilityeisplained in a more detailed way.

Third, the international information is taken intocaunt. With the background of
China’s entry into WTO and the implement of QFII ip| Chinese stock market is
more and more affected by the world market. Thus,inkernational factor should not
be neglect when considering the risk of ChineselSiarket. In this paper, the effect
of international information is found to be onetloé sauces of risk in Chinese market.
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Finally, the paper studied on different market gbads. The whole sample period is
divided into bull period and bear period. The stuslyarried out in each sub-period
separately. This paper not only intends to exantimevthether MDH theory holds on
Chinese A-share market, but also tries to findthatrelationship between information
and volatility under different market conditions.

Moreover, the study is only based on A-share mankele similar researches can also
be carried out on other Chinese financial markassB-share market, H-share market,
futures market and so on.
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APPENDICES

Appendix 1Return series of MSCI World, SHAI and SZAI from 30@ 2007.
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Appendix 2Trends test results for trading volume of SHAI &xAl from 2003-2007.

log(V,) =+ B, logVv,_, )+ B* + B +&,

Trading volume of SHAI Trading volume of SZAI
Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.

H 1,780 8,366 0,000 1,417 7,573 0,000
B 0,889 67,368 0,000 0,908 74,783 0,000
B, -2,28E-06  -0,030 0,976 8,49E-05 1,237 0,216
B 2,07E-07 3,154 0,002 9,17E-08 1,638 0,102

log(V;) = 1+ B, logV,, )+ BA* + &,

Trading volume of SHAI Trading volume of SZAI
t- t-
Coefficient Statistic Prob. CoefficienStatistic Prob.
H 2,556 10,781 0,000 1,400 7,500 0,000
/31 0,868 56,976 0,000 0,910 75,902 0,000

B, 3,66E-07 11,621 0,000 1,54E-07 6,197 0,000
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Appendix 3ADF values in unit root tests of adjusted tradindume, for SHAI and SZAl from
1997 to 2007

Null Hypothesis: The adjusted trading volume seh@s a unit root

t-statistic Critical Value of 1% Level Prob.
SHAI -40,159 -3,436 0,000
SZAl -39,360 -3,436 0,000
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Appendix 4The estimation results for MA (1) model for retusesies of SHAI and SZAl

The Whole Period

Returns of SHAI Returns of SZAI
Coefficient z-Statistic Prob. Coefficient z-Statistic Prob.
C 0,068 2,070 0,038 0,064 1,865 0,062
MA(1) -0,095 -3,234 0,001 -0,058 -1,993 0,046

The Bear Period

Returns of SHAI Returns of SZAI
Coefficient z-Statistic Prob. Coefficient z-Statistic Prob.
C -0,036 -0,802 0,423 -0,038 -0,833 0,405
MA(1) -0,128 -2,727 0,006 -0,086 -1,860 0,063

The Bull Period

Returns of SHAI Returns of SZAI
Coefficient z-Statistic Prob. Coefficient z-Statistic Prob.
C 0,208 3,719 0,000 0,236 3,714 0,000

MA(1) -0,092 -2,436 0,015 -0,063 -1,664 0,096




