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This study focuses on the effect of four major reform policies on the level of
China’s stock market integration within its four domestic markets and with
regional markets and with global markets. The findings indicate that China’s
security law implementation strengthens return relationships within its two
domestic exchanges while market liberalization from opening its A-share mar-
kets to foreign investors facilitates volatility transmission between China’s
stock markets and world markets. Overall, China’s market reform is somewhat
ineffective, and its segmented markets continue to provide foreign investors
with the benefits of international diversification.

Introduction

Since China opened its stock markets on December 19, 1990, the Chinese
government has employed various policies in an attempt to reform its under-
developed stock markets. The reforms are for attracting foreign investors and
enhancing financial market development. Despite the fact that investors continue to
raise questions about information transparency and corporate governance of Chinese
companies, China’s stock market has become the fastest-growing stock market in the
world. According to the 2006 Yearbook of the Shanghai Stock Exchange, the market
capitalization of public-listed A-share companies on the Shanghai Stock Exchange
increased from 63.59 billion Chinese yuan with 29 listed companies in 1992 to
2571.97 billion Chinese yuan with 827 listed companies in 2004. The rapid growth
of China’s stock market has attracted the attention of various emerging market poli-
cymakers who are concerned about the impact of reform policies on their financial
markets and ultimately on their economic growth. In addition, investment profes-
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sionals looking for international diversification opportunities are interested in this
available emerging equity market. Because the benefits of international diversifica-
tion are decreasing on a global basis, diversification benefits currently result
primarily from investing in emerging markets rather than in developed markets
(Goetzmann et al., 2005). Much of the recent literature indicates that financial mar-
ket liberalization will increase emerging markets’ integration into global markets,
will attract foreign investment, and will reduce the cost of equity capital thereby
ultimately increasing economic welfare. See, for example, Phylaktis (1999), Henry
(2000), Bekaert and Harvey (2000, 2003), and Bekaert et al. (2005).

This paper focuses on the Chinese stock market because of its increasing global
importance and changing regulatory environment. China’s stock market presents a
unique market structure with two national exchanges, Shanghai Stock Exchange and
Shenzhen Stock Exchange, each with dual classes of stocks. A-share stocks are
traded by domestic residents, and B-share stocks are traded primarily by foreign
investors on both the Shanghai and the Shenzhen exchanges, effectively creating
four separate markets. Because most B-share stocks also are listed as A-share stocks,
the dual classes of stocks would be expected to move together, particularly after
equity market liberalizations when domestic residents were allowed to trade B-share
stocks (February 20, 2001) and when foreign investors were able to make their first
trades in A-share stocks (July 9, 2003). Thus, this study investigates the Shanghai
and Shenzhen exchanges and the relationships between A-share index returns and
B-share index returns within each exchange and across the two Chinese exchanges.
In addition, relationships between two selected regional markets (Hong Kong and
Japan) and with two measures of global markets (the U.S. and the MSCI World) are
studied. The degree of market integration is measured using correlation, Granger
causality, and vector autoregressive (VAR) methodologies. Both return causality and
volatility transmission of index returns are analyzed. Evolving market integration is
investigated based on the event date of reforms (new policy effective date) using pre-
event and post-event periods.'

The study provides a perspective of what one can learn from the emerging Chi-
nese stock market where the government has employed various policies in an attempt
to reform its underdeveloped stock market. When reviewing reform policies, poli-
cymakers can decide whether or not to employ similar reform policies and which, if
any, specific policies to pursue. The four major Chinese reform policies studied are:
(1) daily price-limit regulation—December 16, 1996, (2) implementation of new
People’s Republic of China (PRC) Securities Law—July 1, 1999, (3) removal of
trading restrictions allowing domestic residents to trade B-share stocks—February

"It should be noted that in some regards the impact of effective law enforcement on stock mar-
kets is greater than that of law implementation. Because it is difficult to identify the day of
effective security law enforcement, this study employs the day of law implementation as the
event date.
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20, 2001, and (4) opening A-share markets to foreign investors—July 9, 2003.
Among the four reform policies, the first aimed to reduce speculation and stabilize
the market, the second to protect investors and strengthen corporate governance, and
the third and fourth reforms to strengthen market liberalization by reducing trade
restrictions for domestic and foreign investors.

In summary, this study contributes to the literature by investigating the effect of
reform polices on the emerging internal Chinese stock markets and on China’s stock
market integration with regional and world markets.

Chinese Stock Market

The Shanghai Stock Exchange (SHSE) and Shenzhen Stock Exchange (SZSE)
were established on December 19, 1990 and July 3, 1991, respectively. In general,
SHSE-listed companies tend to be large and state-owned, while most SZSE-listed
companies are small, joint ventures, and export oriented. The Chinese stock market
has a unique feature with dual classes of stocks: A-shares and B-shares. Moreover,
only domestic residents initially were permitted to trade A-shares, which are
denominated in the Chinese currency Renminbi. On the other hand, B-shares are
issued in the form of registered shares and are subscribed and traded in foreign cur-
rencies. Shanghai B-shares are traded in the U.S. dollar, and Shenzhen B-shares are
traded in the Hong Kong dollar. B-share markets are designed to provide an addi-
tional channel for foreign capital inflows, thereby enhancing the evolvement of
China’s securities market. The first [PO of B-shares traded on February 21, 1992.
B-share markets have not expanded as fast as A-share markets, however, in terms of
the number of listed companies, market capitalization, and trading volumes. Listed
companies and market values in B-share markets have been relatively unchanged
since 1997. The lagging B-share markets are consistent with the argument of Chen et
al. (2001) that illiquidity in the B-share markets relative to A-share markets causes
large price discounts on B-shares relative to A-shares. They find that prices of
B-shares are closely related to a firm’s fundamentals, while a portion of the A-share
premium is associated with market sentiment in the A-share markets (where shares
are traded primarily by local individuals). Wang and Jiang (2004) further document
that B-shares are unable to attract foreign investors because of their insufficient
liquidity and trading at a discount relative to their counterpart A-shares.
Nevertheless, China’s 2003 liberalization policy, opening its A-share markets to for-
eign investors, should provide an additional opportunity to attract foreign capital
inflows. Table 1 lists the relative growth of A-share and B-share markets.

As emerging markets are gradually liberalizing their financial markets in order
to attract foreign capital inflow, measuring the effect of reform policies on financial
market development is of prime concern. Bekaert and Harvey (2003) find that finan-
cial market liberalization in emerging countries is able to attract foreign investment,
increase economic growth, reduce the cost of capital, and lead to a small increase in



52 Lin and Swanson

Table 1—Market Statistics

A Shares B Shares
No. of Market No. of Market
Year Companies Capitalization Companies Capitalization
Panel A: Listed Companies on Shanghai Stock Exchange
1992 29 63.59 N/A N/A
1993 101 209.10 22 12.99
1994 169 248.88 34 11.63
1995 184 244.56 36 8.97
1996 287 533.96 42 16.25
1997 372 912.31 50 18.64
1998 425 1060.51 52 10.07
1999 471 1460.90 54 14.33
2000 559 2674.30 55 34.64
2001 591 2707.79 55 68.76
2002 661 2496.34 54 45.65
2003 726 2943.35 54 42.43
2004 827 2571.97 54 30.43

Panel B: Listed Companies on Shenzhen Stock Exchange

1992 24 45.75 9 3.22
1993 76 124.81 19 8.53
1994 118 102.59 24 5.95
1995 127 87.08 34 6.70
1996 227 416.68 43 22.38
1997 348 812.59 51 18.92
1998 400 878.67 54 10.91
1999 450 1175.53 54 16.41
2000 499 2097.02 58 27.10
2001 494 1538.56 56 51.90
2002 494 1263.41 57 36.14
2003 491 1215.85 57 52.21
2004 522 1060.64 56 46.09

Notes: Market capitalization is in billion Chinese yuan

correlation with the world market. Chen (2003) points out that, at the beginning, the
Chinese government established the two stock exchanges primarily for the purpose
of helping state-owned enterprises raise capital from the public to solve their money-
losing problems rather than to provide investors with investment opportunities. In
early 1990, no security law provided investor protection such as requiring fair infor-
mation disclosure and recognizing shareholder’s rights. Over time, however, the
Chinese government realized that financial market reform and liberalization were
necessary to attract foreign investors. Since 1996, when China implemented its secu-
rity law, China has reformed its two stock exchanges. Even so, studies find evidence
of continued market segmentation and price differentials in A-share markets and
B-share markets even though both A-shares and B-shares are entitled to identical
rights and earnings streams. The asymmetric characteristics of A-shares and
B-shares, which are denominated in local and foreign currencies and designed for
domestic and foreign investors, respectively, have attracted growing interest among
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researchers. Various theories have been provided to explain the price discount puzzle
in B-shares relative to A-shares. Little work has been done to identify the impact of
recent reform policies on market integration.

Literature Review

Indications of stock market integration have been found in different contexts
where national stock markets move together, where one market is affected by the
other markets, or where a national market is integrated with the global market. Many
factors affect stock market integration such as market liberalization, policy reform,
close trading partnerships, stock market crisis, regional interrelationships, and related
macroeconomic influences. By measuring the linkages of real interest rates, Phylak-
tis (1999) finds that integration of six Asian countries with Japan and with the U.S.
increases after these countries reduce restrictions on their financial markets. He also
finds that after market deregulation, real interest rates in a group of Asia-Pacific
countries tend to co-move with world interest rates and that the influence of Japan is
greater than that of the U.S. This study indicates that stock market integration is
closely related to financial market deregulation and liberalization.

Connolly and Wang (2003) test the comovements among stock markets in the
U.S., Japan, and U.K. and find that returns of domestic markets are closely associ-
ated with previous returns of foreign markets rather than macroeconomic factors.
Barberis et al. (2005) argue that price comovements reflect both fundamental-based
news and sentiment-based noise. The fundamental-based comovement depends pri-
marily on news correlation between stocks, while the sentiment-based comovement
depends on noise traders who allocate funds by fund category, on the distinct differ-
ence in trader’s preferred habitats, or on heterogeneous rates of information
incorporated into stock prices. Froot and Dabora (1999) document that the location
of trade causes the return of Royal Dutch shares to differ significantly from the
return of Shell shares even though these two stocks have the same earnings streams
and fundamental values. Ng (2003) examines return and volatility spillovers from
Japan and the U.S. to six Pacific-Basin equity markets and finds that both world
factors and regional factors play important roles. Karolyi and Stulz (1996) also find
stock market comovements between the U.S. market and the Japanese market. Hsin
(2004) measures transmission of stock market indexes among major developed
markets and finds strong evidence of regional transmission effects in market returns
and return volatility. Forbes and Rigobon (2002) report high levels of market
comovements during stable periods as well as during crisis periods. In addition,
estimates of cross-market correlations tend to be biased upward during a crisis when
stock market volatility tends to increase. Johnson and Soenen (2003) investigate
equity market integration among eight Latin American countries with the U.S. and
find that comovements of these markets are associated with macroeconomic factors,
conclusions supporting Campbell and Hamao (1992).
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Bracker et al. (1999) argue that the degree of comovement represents the level
of stock market integration and find that the extent of market integration is closely
related to the degree of bilateral import dependence and geographical distance
between the markets. Based on four Asian countries that continue to liberalize their
financial markets and improve market surveillance, Chelley-Steeley (2004) docu-
ments that regional integration is occurring at a faster pace than global integration
with the region. Brooks and Negro (2004) find that the degree of comovement across
national stock markets has increased dramatically since 1990 and that this phenome-
non is driven primarily by stock market bubbles rather than by global integration.
They argue that international diversification is still effective in reducing risk after the
tech stock market bubble broke in 2000.

Specifically, this study focuses on the effect of four major reform policies on the
level of China’s stock market integration within its four domestic markets and with
regional markets and with global markets. The four policy issues are discussed
below.

Regulation on Price Limits

The first policy in the study is a market stabilization regulation that imposes 10
percent price limits on daily stock price movements effective December 16, 1996.
Imposing limits on daily price movements is designed to reduce trader speculation
and stabilize extreme market fluctuations.” Chen, Kim, and Rui (2005) investigate
the effect of price limits on illiquid stocks in China’s stock market and find that illig-
uid B-share stocks are more likely to hit price limits than more liquid A-share stocks.
They suggest that an exchange that imposes price limits should employ a wider limit
for illiquid stocks, as less liquid stocks typically have wider spreads. Westerhoff
(2003) develops a laboratory study to evaluate the effectiveness of price limits and
finds that price limits are able to reduce price volatility and lower price distortion,
particularly when traders engage in feedback trading and herding behaviors. Also
Berkman and Lee (2002) find that relatively strict price limits can result in benefits
of reducing price volatility and of increasing trading volume in the Korean stock
market. For Taiwan and Thailand, Kim and Limpaphayom (2000) find that volatile,
actively-traded, and small-size stocks are affected more often by price limit rules
than are other stocks. Thus, certain characteristics of stocks are associated with the
frequency of hitting the price limits. These findings support the argument that price-
limit regulation has a significant influence on price movements.

Imposing price limits is a market stabilization policy rather than a policy for promoting mar-
ket liberalization. On one hand, price limit regulation may reduce market volatility and
stabilize the market. On the other hand, it may have an adverse impact on market liberaliza-
tion, in that price limits delay price discovery and restrict prices from fully reflecting
fundamentals. Thus, the effect of price limits on market integration could be mixed; that is,
market integration could be strengthened or weakened after imposing price limits.
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Implementation of PRC Security Law

The second policy is the implementation of PRC (People’s Republic of China)
Securities Law, which is intended to protect investors and strengthen corporate gov-
ernance of exchange-listed stocks as of July 1, 1999. Under the supervision of China

Securities Regulatory Commission, Article 1 of the PRC Security Law states:
This law is enacted in order to standardize the issuing and trading of securi-
ties, protect the lawful rights and interests of investors, safeguard the
economic order and public interests of society, and promote the develop-
ment of the socialist market economy.

The law regulates the rules of corporate governance for listed companies, provides
protection for market participants, and requires listed companies to disclose financial
information. Brockman and Chung (2003) document that China’s weak investor
protection increases the bid-ask spreads and that China-based stocks suffer higher
transaction costs than Hong Kong-based stocks. La Porta et al. (1998) examine the
relationship between law and finance in 49 countries around the world and find that
differences in law origins explain why investor protections and law enforcements
differ across countries. There is significant evidence that a legal system with strong
investor protection is associated with effective corporate governance and leads to
better financial development and economic growth. Allen et al. (2005) point out that
China adopted a gradual, dual-track path in its reform process in that China’s fast-
growing financial markets mesh well with its planned economic system which the
government still heavily regulates. The gradual and dual-track approaches in finan-
cial market reforms, as taken by China, appear to work better than fast-track
approaches that have been taken by other transition economies such as Russia and
other former communist countries.

Removal of Trade Restrictions

The third reform is the removal of trading restrictions by allowing domestic resi-
dents to trade B-share stocks on February 20, 2001. Because China imposes strict
restrictions on foreign currency trading and B-shares are traded in foreign currency,
Chinese residents were not allowed to trade B-share stocks until this trade restriction
was removed. This market liberalization policy is expected to increase the demand
for B-share stocks as they become available to a wider investment group, which in
turn should push prices up and attract foreign capital investments. China’s restric-
tions on local investors are unique in global equity markets where, in general, foreign
investors are restricted in trading local stocks rather than domestic investors.
Because Chinese residents have to open foreign currency accounts to trade B-shares,
this market liberalization reform will take time to influence markets. Bekaert et al.
(2003) examine equity market liberalization and explore the impact of market liber-
alization on the economy. They argue that effective liberalization leads to market
integration, which would reduce the cost of capital and attract foreign capital inflow.
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Conversely, ineffective liberalization has little effect because either the regulatory
reform is only temporary or other market imperfections still exist. In a subsequent
study, Bekaert et al. (2005) find that equity market liberalizations that allow foreign-
ers to trade local stocks or allow local residents to trade foreign stocks result in a 1
percent increase in real economic growth on average and usually coincides with
reforms in financial and economic systems.

Opening to Qualified Foreign Institutional Investors (QFII)

China allowed foreigners to invest in A-share stocks by developing a QFII
(qualified foreign institutional investors) system on December 1, 2002, and the
approved QFII was able to make its first trade in A-share stocks on July 9, 2003. The
QFII system is regulated by China Securities Regulatory Commission (SRC) and by

the People’s Bank of China. Article 1 of the QFII regulation states:
... Based upon China’s relevant laws and administrative regulations, this
regulation was promulgated for the purpose of governing Qualified Foreign
Institutional Investors’ investments in China's securities market and pro-
moting developments of China's securities market.

The QFII are defined as overseas fund management firms, insurance companies,
securities companies, and other asset management institutions that must be approved
by China SRC to invest in China’s securities market and are granted investment
quotas by the State Administration of Foreign Exchange. Table 2 presents the list of
QFII approved by the Chinese government at the end of 2004. Most of the foreign
investors are well-known institutional investors in the West. According to China
Economic Times, a Chinese local newspaper, UBS Limited was the first QFII
approved by China’s authorities and made its first A-share trades on July 9, 2003.
Lin (2006) examines Taiwan’s QFII system, which the Chinese government closely
studies and follows, and finds that foreign investors continue to increase their hold-
ings and play an increasingly important role in Taiwan’s stock market after Taiwan
gradually removed its trade restrictions on foreign investors. Berument and Dincer
(2004) find that increases in foreign capital inflows lead to output increases and local
currency appreciation in Turkey. The authors suggest that policymakers should be
cautious in opening equity markets to foreigners because portfolio investments are
volatile and unstable relative to foreign direct investment. Since China implemented
the QFII system in 2003, the Chinese government has approved 3,500 million U.S.
dollars for QFII to invest in A-share markets at the end of 2004. It is expected that
foreign institutional investors will continue to increase their equity investment in
China’s A-share markets, gradually improving market efficiency.

Data and Methodology
Daily data of market price indexes of Shanghai A-shares, Shanghai B-shares,
Shenzhen A-shares, Shenzhen B-shares, Hong Kong Hang Seng market index,
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Table 2—Qualified Foreign Institutional Investors

Approved Quota

Approved QFII Country of Origin Million US dollars
UBS Limited Switzerland 800
Nomura Securities Japan 50
Citigroup Global Markets Limited USA 400
Morgan Stanley & International Limited USA 300
Goldman Sachs & Co. USA 50
HSBC Limited UK 200
Deutsche Bank AG Germany 300
ING Bank N.V. Netherlands 50
JP Morgan Chase Bank USA 50
CSFB (Hong Kong) Limited Switzerland (HK) 50
Nikko Asset Management Co., Ltd Japan 250
Standard Chartered Bank Hong Kong UK (HK) 75
Hang Seng Bank Limited HK 50
Daiwa Securities SMBC Co., Ltd. Japan 50
Merrill Lynch International USA 75
Lehman Brothers International Europe UK 75
Bill & Melinda Gates Foundation USA 100
ABN AMRO Bank N.V. Netherlands 75
Societe Generale France 50
Barclays Bank PLC UK 75
BNP Parisbas France 75
Dresdner Bank Aktiengesellschaft Germany 75
Fortis Bank Belgium 100
Power Corporation of Canada Canada 50
Calyon S.A. France 75
Total 3500

Notes: Approved QFII in million U.S. dollars at the end of 2004

Japan’s Nikkei 225 market index, S&P500 market index, and MSCI World index are
obtained from DataStream/MSCI databases. The data about reform policies and the
number of listed stocks on two stock exchanges are from various editions of Shang-
hai Stock Factbook and Shenzhen Stock Factbook. The QFII data are collected from
the website of China Securities Regulatory Commission. The study period covers
January 1, 1993 to March 31, 2005. Because the Chinese government imposed daily
price limits to stabilize its markets on December 16, 1996, the sample period is sepa-
rated into pre-price-limit periods and post-price-limit periods. The post-price-limit
period is further divided into four sub-sample periods, each covering the time period
between an event date after the selected reform policy went into effect and the date
before the subsequent reform policy started. The four reform policies and the sub-
sample periods are presented in Table 3. It should be noted that each sub-sample
period introduces the difficulty of trying to disentangle separate policy effects
because the impact of a subsequent policy on market integration also may be
associated with the previous policy. Therefore, we conduct Chow tests to analyze
whether each pre-specified breakpoint has changed the underlying process signifi-
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cantly. Nonetheless, we must be cautious in interpreting our empirical results
because of this overlapping event effect.

As mentioned above, the first policy to be implemented was the price-limit
regulation on December 16, 1996. The Chinese government imposed 10 percent
price limits upward and downward on daily stock prices in order to stabilize volatile
market movements related to China’s stock markets being considered highly specu-
lative. This policy was expected to reduce speculation, cool investor overreaction,
and turn market participants toward a more fundamental approach. It was expected to
strengthen China’s integration within its domestic markets because these four
domestic markets are closely associated with China’s economic development. The
second policy was the implementation of PRC Securities Law on July 1, 1999, a law
designed to protect investors and to improve corporate governance of China’s
exchange-listed stocks. The expectation is that market integration within China’s
four markets should be strengthened after market participants understand and follow
the rules of the PRC Securities Law. Third was the removal of trading restrictions,
which allowed domestic residents to trade B-share stocks on February 20, 2001.
Because domestic investors would be able to trade both A-shares and B-shares after
the deregulation, integration between A-share and B-share markets was expected to
be enhanced. Fourth, China allowed foreigners to invest in A-share stocks by devel-
oping a QFII (qualified foreign institutional investors) system on December 1, 2002,
and the approved QFII made its first trade in A-share stocks on July 9, 2003. This
last market liberalization move was expected to increase the integration of China’s
A-share markets with regional markets and global markets because foreign investors
were able to trade A-share stocks for the first time. Other important events, such as
the first issuance of B-share stock in February 1992 and the introduction of mutual
funds in August 2001, are not included because the B-share market was opened
immediately after the A-share market and the introduction of mutual funds occurred
just a few months after the third reform of trade restrictions allowing domestic resi-
dents to trade B-shares.

Before conducting any hypothesis tests for the degree of integration between
China’s two stock exchanges, between China’s markets and regional markets, or
between China’s markets and global markets, the stationarity of all time series is
investigated using the augmented Dickey-Fuller (ADF) test, shown as follows:

p
Ay, =apg+ Ay + ZzﬁiA}’t—m +& (M
iz

where the coefficient of interest is A . The time series {y,} contains a unit root when
A is equal to zero. The error term ¢, is an independent and identically distributed
disturbance term, and optimal lags are determined using Akaike information criterion
(AIC). Results indicate that none of the time series contain a unit root and are sta-
tionary.
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Domestic Integration

Initial analysis encompasses the four internal Chinese markets. The relationships
between A-shares and B-shares on China’s two exchanges are investigated using
Granger causality tests in a four-factor vector autoregression (VAR) model. The
daily market return, r, is derived by taking first differenced logs of the market price
index at the end of each trading day. If returns in the two markets Granger cause
each other, these two markets are viewed as integrated. Several authors have used the
VAR methodology to investigate dynamic relationships between variables of inter-
est. This study follows the method proposed by Froot et al. (2001), Karolyi (2002),
and Berument and Dincer (2004). The four-factor VAR method is shown as follows:

6 =U+ AL +ALLG +ARD)G g+ AL L)Yy ey,
L =Uy + Ay (L)r o + Ap(L)n  + Ay (D) oy + Agy(Dry  +e5

2

i =Us+ Az (D) + A (D + Ay (D) g + Ay (L) +e5
L =Uy + Ay Dn + ALy + Ayl + Ay (D) +e4,

where 1, represents the four index returns (i = 1, 2, 3, 4) at time t, that is, 1, is
Shanghai A-share market returns, 1, is Shenzhen A-share market returns, r;, is
Shanghai B-share market returns, and 1, is Shenzhen B-share market returns;
A (i=1,2,3,4andj=1,2,3,4) is the polynomials in the lag operator L; and ¢, , is
independent and identically distributed disturbance terms such that E(e;e;,) is not
necessarily zero. It should be noted that ¢;; and e;; may be correlated although
both ¢;; and e;; are white-noise processes and have zero means and constant vari-
ance. The number of lags in the VAR model explains how one variable is affected by
its own past values and by past values of the remaining variables in the model.
Optimal lags are determined using the Schwarz Bayesian information criterion
(SBC) in that the model is selected with the lowest SBC value. Granger causality
tests measure whether lags of one variable contribute to explaining the value of
another variable. In a four-equation VAR model as in equation (2), for example,
{r,  } does not Granger cause {1} if and only if all coefficients of A,,(L)are equal
to zero. It is straightforward to generalize this notion to our case in equation (2).
Because all Aj;(L) represent the coefficients of lagged values of variable j on
variable i, the direct way to determine whether variable j Granger causes variable i is
to test the restriction: A(L) =0 . If Aj(L)is equal to zero, that is, all coefficients of
lagged values of variable j on variable i are equal to zero, then variable j does not
Granger cause variable i.
Equation (2) can be written more compactly:

R,=u+I'(L)R,_, +¢, 3)
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where R represents a 4x1 vector of index returns at time t; u is a 4x1 vector of
intercepts; I'(L) is a matrix of autoregressive lag polynomials; and e, is a 4x1 vec-
tor of error terms at time t.

Further information can be gleaned from impulse response functions that ana-
lyze how one index return responds to shocks of the other index returns. The moving
average representation of equation (3) can be shown as:

P
Rt =0+ kzlq)k8t7k (4)

The impulse response function @, is a 4x4 matrix that can be used to measure the
k -period response of a one-unit change in one variable shocks on the other variable;
€, is a 4x1 vector of residuals at time t. The accumulated effects of unit impulses in
¢ can be obtained by appropriate summation of the coefficients of the impulse
response functions. Because an estimated VAR is underestimated and is often
orthogonalized using Choleski decomposition before deriving impulse responses, the
results are not invariant to the ordering of the variables in the VAR. To solve this
shortcoming, Koop et al. (1996) have proposed generalized impulse response func-
tions that adjust the influence of a different ordering of the variables. The
generalized impulse response functions examine the innovation in one variable and
integrate the effect of other innovations by using the historical patterns of correla-
tions observed among the different innovations. Generalized impulse response
functions are plotted to show the behavior of the time sequence of responses to vari-
ous shocks.

Regional and Global Integration

The regional integration analysis focuses on the relationship between the two
Chinese A-share markets and the regional markets of Hong Kong and Japan. A-share
markets are selected because they represent China’s stock markets better than
B-share markets as A-share markets are expanding rapidly while B-share markets
have remained relatively unchanged since 1997. The two A-share markets represent
approximately 98 percent of total market capitalization of China’s publicly traded
companies while the two B-share markets only represent approximately 2 percent of
total market capitalization.

Based on studies such as Bracker et al. (1999) that find financial market integra-
tion to be closely related to the degree of bilateral import dependence between the
markets, Hong Kong and Japan are chosen for testing regional relationships. Hong
Kong and Japan are important trading partners for China and capital providers to the
Asian region, suggesting that interactions of stock markets among China, Hong
Kong, and Japan should be appropriate indicators of the degree of China’s integra-
tion with its regional markets. For global markets, the U.S., as it is an important
trading partner for China and capital provider to the world, is selected together with a
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global index (MSCI world index). Thus, the interactions of stock markets among
China, the U.S., and the MSCI world index should provide indications of the degree
of China’s integration with global markets.

Regional relationships for China, Hong Kong, and Japan stock markets are
investigated using equation (2) where the Shanghai B-share return and Shenzhen
B-share return variables are replaced with the Hong Kong Hang Seng index return
(new 13 ) and the Japanese Nikkei 225 index return (new 1), respectively.

When testing global integration, the B-share returns (r; and ry) in equation (2)
are replaced with the U.S. S&P500 market index return and the MSCI world index
return, respectively. Thus, the same methodology is employed for testing regional
and global integration.

Volatility Transmission

In addition to testing return causality, volatility transmission among China’s
stock markets, regional markets, and global markets is studied. Market index returns
are replaced with market index return volatility. The return volatility, rv, is derived
by using a five-day moving average variance,

=2
3 &=1)
it n—-1 "~
where T is the mean of the roll-over five-day index returns. Returns are replaced with
return volatilities and equation (3) can be rewritten for volatilities as follows:

RV, =u+T(L)RV, , +e¢, (5)

where RV, represents a 4x1 vector of index return volatility at time t. The same
methodologies used in original equations (2), (3), and (4) are employed to investigate
volatility transmission among China’s stock markets, regional markets, and global
markets.

Empirical Evidence

Table 3 reports summary statistics of daily stock market returns for each reform
policy period. Despite China’s fast-growing economy during the sample period, the
stock markets experienced only small positive returns with a mean daily return of
0.0139 percent and 0.0053 percent for Shanghai A-share and Shenzhen A-share mar-
kets, respectively. Japan’s stock market declined, while stock markets in Hong Kong,
the U.S., and the world advanced slightly. Surprisingly, markets responded nega-
tively to China’s market stabilization reform when price-limit rules were imposed on
December 16, 1996 when the A-share and B-share markets hit their 10 percent
downward limits. In the subsequent two reforms, markets also declined sharply in
response to the events. This seemingly irrational behavior possibly reflects China’s



Quarterly Journal of Finance and Accounting, Vol. 47, No. 3 63

stock market characteristic that market participants are primarily individual investors
(Fend and Seasholes, 2004). In a recent study, Fend and Seasholes (2004) find that
individual investors in China engage in correlated trading behavior. If individual
investors tend to buy or sell together and focus more on market sentiment than on
fundamentals, market reforms may cause speculative capital outflows, selling pres-
sure, and lower prices. The falling price in turn leads to pessimistic market sentiment
which may make prices fall even further, as indicated in the first three reforms in
Table 3. On the other hand, the market responded positively to A-share openness to
foreign institutional investors, as expected. Investors’ initial positive response is con-
sistent with prior literature (Henry, 2000 and Bekaert et al., 2005) that documents
that market liberalization attracts foreign capital inflows and creates new demand for
local securities which in turn drives up local market prices.

Table 4 presents correlation coefficients among Chinese markets, regional mar-
kets, and world markets. It is worth noting that A-share (B-share) markets in
Shanghai and Shenzhen are closely related with a correlation coefficient of 80.61
percent (72.37 percent) during the entire sample period. Panels B to E indicate that
the correlation coefficient between A-shares and B-shares tends to increase through
time, suggesting that China’s four markets are becoming more closely related. Both
correlation coefficients between the HK index and the JP index and those between
the U.S. index and the MSCI World index, however, also increase through time,
indicating a global trend of increasing correlation coefficients. Thus, we should be
careful in explaining the increasing correlation coefficients between A-shares and
B-shares over time. This phenomenon may result from a global trend or may be
driven by market reforms. Although the correlations between Chinese markets and
regional markets and the correlations between Chinese markets and global markets
increase after the security law was implemented, these correlations are relatively
small. For example, over the entire period, the correlation coefficient between the
Shanghai A-share market with the Japanese market is 0.0294 and that between the
Shanghai A-share market with the MSCI world market is -0.0022. These low corre-
lations suggest that Chinese stock markets remain segmented from both regional and
global markets. From this preliminary analysis, China’s reform policies appear to
have had a stronger impact on strengthening domestic market integration than inte-
gration with regional and world markets.

Table 5 reports results of Granger causality tests within China’s domestic mar-
kets. Over the entire sample, return causality (Panel A) indicates no relation for the
Shanghai A-share and B-share markets while Shenzhen A-share market Granger
causes Shenzhen B-share market at a 5 percent significance level. Wang et al. (2004)
argue that listed companies on the Shanghai exchange, which tend to be large and
state-owned firms, are sheltered from a global slowdown. Listed companies in the
Shenzhen exchange, which tend to be small and export-oriented firms, are vulnerable
to world economic fluctuations. Moreover, the A-share market is much more liquid
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Table 4—Correlation Coefficients

HK JP us MSCI

Shanghai A Shenzhen A Shanghai B Shenzhen B Index Index Index World
Panel A: Entire Sample (1/1/93 - 3/31/05)
SA 1.0000 0.8061 0.3387 0.3329 0.0448 0.0294 -0.0181 -0.0022
ZA - 1.0000 0.3545 0.3720 0.0605 0.0350 -0.0161 -0.0036
SB - 1.0000 0.7237 0.2312 0.0722 0.0109 0.0542
ZB - 1.0000 0.1890 0.0943 0.0256 0.0633
HK - 1.0000 0.3926 0.1911 0.3944
JP - 1.0000 0.1528 0.4279
us - 1.0000 0.8630
Panel B: Pre Price-Limit Regulation (1/1/93 - 12/15/96)
SA 1.0000 0.7443 0.2066 0.1319 0.0082 0.0130 -0.0005 0.0282
ZA - 1.0000 0.1853 0.1394 0.0243 0.0183 -0.0038 0.0126
SB - 1.0000 0.3462 0.2181 0.0592 0.0048 0.0910
ZB - 1.0000 0.0232 0.0190 0.0083 0.0133
HK - 1.0000 0.2045 0.1137 0.3606
JP - 1.0000 0.1057 0.5690
Us - 1.0000 0.6024
Panel C: Regulation on Price Limits (12/16/96 - 6/30/99)
SA 1.0000 0.9284 0.4222 0.5383 0.0818 0.0334 -0.0645 -0.0616
ZA - 1.0000 0.3973 0.5306 0.0941 0.0350 -0.0380 -0.0371
SB - 1.0000 0.7819 0.3123 0.1134 0.0186 0.1003
ZB - 1.0000 0.2897 0.1104 0.0191 0.0812
HK - 1.0000 0.4014 0.2238 0.4807
Jp - 1.0000 0.1423 0.4598
usS - 1.0000 0.8448
Panel D: Securities Law Implementation (7/1/99 - 2/19/01)
SA 1.0000 0.9856 0.6282 0.6747 0.0560 -0.0390 -0.0998 -0.1207
ZA - 1.0000 0.6251 0.6764 0.0466 -0.0329 -0.1095 -0.1305
SB - 1.0000 0.8514 0.1780 -0.0530 -0.0341 -0.0551
ZB - 1.0000 0.2067 0.0181 -0.0130 0.0046
HK - 1.0000 0.4485 0.0772 0.2838
JP - 1.0000 0.0701 0.3072
us - 1.0000 0.9004
Panel E: Removal of Trade Restrictions (2/20/01 - 7/8/03)
SA 1.0000 0.9832 0.6596 0.6449 0.1216 0.1030 0.0068 0.0346
ZA - 1.0000 0.6699 0.6614 0.1290 0.0971 0.0098 0.0365
SB - 1.0000 0.8930 0.1795 0.1078 0.0347 0.0583
7B - 1.0000 0.1932 0.1437 0.0496 0.0819
HK - 1.0000 0.5776 0.3261 0.4631
JP - 1.0000 0.2122 0.3925
UsS - 1.0000 0.9337
Panel F: First Trade of Approved QFII (7/9/03 - 3/31/05)
SA 1.0000 0.9584 0.7658 0.7433 0.1546 0.1136 0.0339 0.0957
ZA - 1.0000 0.7810 0.7704 0.1552 0.1251 0.0428 0.1058
SB - 1.0000 0.7724 0.1450 0.0949 0.0355 0.0790
ZB - 1.0000 0.2319 0.2211 0.1102 0.1875
HK - 1.0000 0.5421 0.2209 0.4494
JP - 1.0000 0.2325 0.4824
us - 1.0000 0.8694

Notes: SA (SB) represents Shanghai A (B) share index returns and ZA (ZB) represents Shenzhen A (B)
share index returns



65

Quarterly Journal of Finance and Accounting, Vol. 47, No. 3

SONS1RIS-J 10] [9AJ] TUBDYIUSIS 94()| SAIBIIPUL ,, PUB ‘[AS] JUBDLIUSIS 04G SIIRIIPUL 4, ‘[OAI] JUBILIUSIS 04| SIIBIIPUL 44
xoput aIeys (g) v uoyzuoys sjuasaidar (g7) vz pue xapur areys (g) v reysSueys sjussordor (gS) VS SAION

¥8'%9- 9 €LIOT 66L6'Y 8¢El9 *x0C66'11 wLST 068Y°S 0980°S 16L0Y SO/T€/€ - €0/6/L POLIRd

1110 pasoiddy jo apei] Isig

96'LS- 9 SI9S'Y  ##x8566'81 *S96¥'C1 67€S'8 £5T6°6 0600°L *%£9C9°C1 050T°9 €0/8/L - 10/0T/T POH_dd

SUOTIOLIISOY OPeL], JO [EAOWOY

L6°LS- 9 ##x7560°0€  #xx50SY°6C #+x0V9T €l #xEEB0°CL  #x+L169VT  #xx9CSTVY €907'9  %xx890€°€E 10/61/T - 66/1/L POM_d

uoneuawA[dw] MET SOILINOOS

c8'¢s- 8 #%0091°81  wsx[€ESST  #xxSO9TTL  #xx[889TIT  wx4CLOTVY  #xxI8TREIT  #xxSVLSIE s TPCI'SE 66/0€/9 - 96/91/C1 poldd

SHWI 99114 uo uonenSoy

£C81- 9 #xx0961'81  xxx08ST'VY *ECSL'TT SS8TY SE9T°0 LLS8'T 8STY'S *%8E69V1 96/S1/TT - £6/1/1 PoLIxd

uone[noy yurT-00Ld d1g

905~ L #%%LOCL'TE #*x90CL 91 #x[08V'L1 S91S8 12861 #*xC0ST81 SYSSy LILE'E opdures amug
ods s3e| VS $9SNed V7 YZ SASNBd VS VS SOSNed 7 YZ SASNed S YZ SASNed g7 7 SASNed Y7 VS sasned gS S sasned 'S

[PPOIN VA JONIRIA }001S IeYS-¢ JOMIRIA }001S AIRYS-Y JONIBIA JJ01S UdYZUdYS JONIRIA 3001 reySueys uorsstwsues |, AJHejoA

10)0B J-IN0,] soSueyoX4 SSOI0k SUINOY Xopu] Jo Ajjesne)) Jogueln) areys g pue areys y Jo Ajjesne)) 1uern) g [oued

69T [ 6S€0°C 90¢€0°L ¥8¢S'C €Cs1e LSSE0 *96€C°¢ #%x0899°L ILILO S0/1€/€ - €0/6/L POLI™d

1140 pasoiddy jo apei] Isiig

YTsT I £9€5°0 8687'C ¥LT9°0 LTST'0 SLLSO L000°0 018¥°C 69Y6°0 €0/8/L - 10/0T/T polad

SUONILISAY dPEI] JO [BAOWIDY

SLYT- ! LOYL'O 6LLY"0 #*x5€00Y %5969°¢ 865S°0 #x0LY8'Y 9€€0°0 #+SITY 10/61/T - 66/1/L POM_d

uoneuow[duw] MET SOILIN0OS

Ic1e I 81000 8LY6°0 «V618°C 8798°1 ELIEO £665°C CILO0 60100 66/0€/9 - 96/91/C1 PoLad

Sy 9911 g uo uonenSoy

€981~ I #%xC0C0'9Y 881S°C *COCT'E 95€10°0 9€10°0 09¥0°0 Y1L0°0 8L19°0 96/S1/C1 - €6/1/1 POL_d

uone[n3oY HWIT-90L] A1

91'0c- I *OELY'E 1¥8€°0 *£68G°¢ LOST0 LOST0 #xLEV8Y LSLT'T £808°0 o[dureg armug
ods sSe| gS sosneo g7 g7 sosneo g§ VS SOSNed Y7 Y7 SOShed VS YZ Sasned g7 g7 Ssned Y7 S sosned gS S Sosned 'S

[SPON IVA
10)0B J-1N0,]

JONIBIN J00IS TeyS-g

JONIRIA] JO01S dIRYS-Y
soFueyoX SSOIOE SUINJOY Xdpu[ Jo Ajesne)) JoSuein)

JONIRIA JO0)S USYZUYS
a1eyS g pue a1eys v jo Aiesne) ouein V [oued

JOMNIRIA }001S TeySueys

Aresne) uinoy

sjoNJeI\ ¥003S dl3sawo( S,euiyn usamyaq uonelbajul—g ajqel



66 Lin and Swanson

than the B-share market, suggesting that A-shares are able to reflect market senti-
ment more quickly than B-shares. The different characteristics between A-shares and
B-shares may help explain why the Shenzhen A-share market Granger causes the
Shenzhen B-share market. Across exchanges, only a weak relationship is identified
for the A-share market and the B-share markets. Neither regulation of price limits
nor removal of trade restrictions caused any significant changes. Securities law
implementation, however, created significant return causality from Shanghai A-share
market to Shanghai B-share market, from Shenzhen A-share market to Shenzhen
B-share market, and dual causality between Shanghai and Shenzhen A-share mar-
kets. QFII trade approval, like security law implementation, created causality within
exchanges but none across exchanges.

Volatility effects of the policies shown in Panel B are more significant than
return effects. Volatility impacts are greatest for the price limit regulation, with all
pairs exhibiting bidirectional causality. Similar to return effects, volatility impacts
are also great for the security law implementation, with all relations being significant
except for B share volatility to A share volatility in Shanghai. This strong bidirec-
tional causality is weakened after the removal of trading restrictions and the QFII
trade approval indicates no relation within exchanges and only one significant cau-
sality across exchanges. The combined effects of return and volatility causalities
indicate that the security law had a major impact on market integration, particularly
via volatility transmission. The removal of trade restrictions on B-shares for Chinese
residents and A-share openness to approved foreign investors, however, only mar-
ginally increases causality among China’s stock markets. This finding does not
support the hypothesis that market liberalization strengthens integration within
domestic markets. One possible explanation is ineffective liberalization. Bekaert et
al. (2003) argue that ineffective liberalization has little effect because either the
regulatory reform is short-lived or other market imperfections remain. Although the
Chinese authority partially opened its stock markets to foreign investors, China’s
foreign exchange markets are still strictly regulated and foreign ownership of Chi-
nese stocks 1is restricted and limited. Thus, while China’s security law
implementation increased return causality and volatility transmission among Chinese
stock markets, these relationships were not strengthened after China opened its
A-share markets to foreign investors.

Table 6 reports causality tests between China’s markets and regional markets.
Panel A indicates that for the entire sample period there is no significant return
causality between Chinese markets and regional markets. None of the reform
policies creates significant causality, suggesting that China’s stock markets remain
segmented from regional markets. The approved QFII lists in Table 2 provide a clue.
As most approved foreign investors are from the U.S. and Europe rather than from
Hong Kong and Japan, A-share market liberalization may be ineffective for investors
from the Asian region. This ineffective liberalization would have little impact on
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market integration, as anticipated by Bekaert et al. (2003). Panel B shows volatility
transmission similar to return causality for the entire period, with little significant
causality between Chinese markets and regional markets. Security law implementa-
tion causes significant bidirectional volatility causality among Hong Kong and
China’s A-share markets. This indicates that risk transmission is stronger than return
causality between China and Hong Kong. A part of this equity market influence
between China and Hong Kong no doubt is related to the close economic (trading)
ties between the two countries and to the political power of China over Hong Kong.
When Hong Kong became a Special Administration Region of China in July 1997,
some degree of integration between China and Hong Kong was inevitable in spite of
Hong Kong’s high degree of autonomy and liberty. The Chinese government devel-
oped a so-called principle of one country with two systems where China has a
planned economic system and Hong Kong maintains its market-oriented economic
system although Hong Kong is a part of China. Thus, transmission from China to
Hong Kong without reverse transmission effects is not surprising. In contrast, the
integration of China with Japan is weak based on both return causality and volatility
transmission.

Table 7 presents results of causality tests between China’s stock markets and
global markets. Similar to China’s integration with regional markets, the return cau-
sality and volatility transmission between China’s markets and world markets is
weak. The major influence of the reforms occurs with the opening of China’s
A-share markets to foreign institutional investors where both U.S. return volatility
and world return volatility Granger cause return volatility in China’s two A-share
markets. This suggests that allowing foreign portfolio investment has a large impact
on risk transmission between China’s stock markets and world stock markets making
China’s markets more susceptible to U.S. and global influences. Even though market
returns between China and the world are not closely linked, return volatility of the
U.S. stock market and global stock markets plays an important role in China’s stock
market. If foreign institutional investors gradually increase their holdings of China’s
stocks, they should contribute further to linking China with the world, a finding for
Taiwan’s stock market documented by Lin (2006).

Tests are conducted to determine if each pre-specified breakpoint has changed
the underlying process. Table 8 reports the results of Chow tests that indicate
structural change between China’s domestic stock markets after the reform policies,
but indicate little structural change for the causality between China’s stock markets
and regional stocks. The tests use the entire sample for the model and the dates of
policy reforms serve as breakpoints for the Chow test. Panel A indicates that three
policies (price limit regulation, security law implementation, and removal of trade
restriction) have changed the relationship of China’s domestic stock market. The
causality that Shanghai (Shenzhen) B-share market is affected by Shanghai (Shen-
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zhen) A-share market and the causality that Shanghai B-share market and Shenzhen
B-share market affect each other has changed at a 5 percent significance level after
the three breakpoints. The causality between Shanghai A-share market and Shenzhen
A-share market does not change significantly after policy reforms. Panels B and C
indicate that, in most cases, each breakpoint has not significantly changed the
causality between China’s stock market and regional stock markets as well as
between China’s stock market and global stock markets. Furthermore, Tables 5, 6,
and 7 reveal that the numbers of lags in returns and in volatility (no more than eight
lags) have only short memories. This suggests that the impact of a subsequent policy
may be only weakly associated with the previous policy. Thus, event-based sub-
samples appear to be appropriate for testing the impact of each reform on market
integration.

Impulse response functions investigate how one variable responds to the innova-
tion of the other variables. Generalized impulse response functions (IRF) for the four
domestic Chinese markets are shown in Figure 1 where Panels A, B, C, and D indi-
cate the IRF for the four reform policies, respectively. In general, return responses of
one Chinese market to return innovations in its remaining three markets decay to
zero in approximately four trading days for each sub-sample. This suggests that the
impact of one domestic market’s response to return innovation from another domes-
tic market is short term and does not change after each market reform. IRFs for
regional markets and world markets are not reported, as they are almost identical to
domestic market results. In all cases, responses of Chinese markets to innovations in
the regional and world markets decay to zero in approximately four trading days.
Thus, Chinese stock market’s response to return shocks from its own domestic mar-
ket, from regional markets, and from world markets are short term, and this short-
term effect does not change when China implements its four major reform policies.

Conclusions

This paper measures the effect of major reform policies on Chinese stock market
information transmission by investigating whether the policies facilitate causality of
the four stock markets (two exchanges) within China, of China with regional markets
and of China with global markets. China’s reform policies appear to have had a
stronger impact on domestic market integration than on regional or global integra-
tion. In general, initial responses of investors to regulation of price limits, security
law implementation, and removal of trade restrictions are negative. Opening A-share
markets to foreign investors, however creates positive responses for domestic Chi-
nese markets.

For internal domestic markets, causality effects are stronger via volatility
transmission than return causality, and causality relationships indicate that security
law impacts are not strengthened after China opens its A-share markets to foreign
investors. The existence of weak return causality and minimal volatility transmission
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between Chinese markets, regional markets, and global markets indicates that
China’s stock markets remain segmented from the rest of the world. The greatest
impact on regional or global relationships occurs for volatility transmission with
global markets after China opened its A-shares markets for foreign institutional
investors in 2003. That event initiated significant volatility effects from the U.S. and
from the world to the Chinese markets. Thus, market liberalization in allowing for-
eign portfolio investment has had greater impact on risk transmission than on return
causality between China’s stock markets and global stock markets.

To summarize, the evidence indicates that China’s security law implementation
was able to strengthen integration within its four domestic stock markets and facili-
tate volatility transmission between China and Hong Kong. Moreover, market
liberalization by opening A-share markets to foreign investors facilitated volatility
transmission between China’s stock markets and world markets, but had little impact
on China’s integration with regional markets. On the other hand, effects of regulation
of price limits and removal of trade restrictions did not increase integration at any
level. Therefore, China’s segmented markets continue to provide benefits for inter-
national diversification. The results of China’s reform policies in security law
implementation and stock market liberalization provide useful information for poli-
cymakers from other countries, particularly those in transition economies, who may
be considering whether to employ similar reform policies.

Figure 1—Impulse Response Functions for Domestic Markets (vertical axis is response;
horizontal axis is time)
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Figure 1 (cont.)—Impulse Response Functions for Domestic Markets (vertical axis is
response; horizontal axis is time)
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Figure 1 (cont.)—Impulse Response Functions for Domestic Markets (vertical axis is
response; horizontal axis is time)

Figure D: First Trade of Foreign Investors
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Notes: SA (SB) represents Shanghai A (B) share index, ZA (ZB) represents Shenzhen A (B) share index.
The horizontal axis represents time periods (days) and the vertical axis represents the responses of one
market to generalized one standard deviation (S.D.) innovation in its remaining three markets. Impulse
response functions investigate how one variable responses to the innovation of the other variable. Return
responses of one Chinese market to return innovations in its remaining three markets decay to zero in
approximately four trading days for each sub-sample. This suggests that the impact of one domestic
market’s response to return innovation from another domestic market is short term and does not change
after each market reform
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