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Abstract

In this paper we study market segmentation and information flows
in China’s stock markets. By using panel data methods we test for a
unit root in the price premium of domestic investors’ A shares over
foreign investors’ B shares as well as cointegration between the prices
of the A and B shares on the Shanghai and Shenzhen stock exchanges.
We find that the A-share premia are nonstationary and the A- and
B-share prices are not cointegrated up till January 2001. After Feb-
ruary 2001, when domestic investors were allowed to trade B shares,
the A-share premia become stationary and the A- and B-share prices

cointegrated. Our findings suggest that the relaxation of the invest-
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ment restrictions decreased the information asymmetry betwen the A-

and B-share markets in China.
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1 Introduction

The Chinese dual classes of shares (known as A and B shares) on the Shang-
hai and Shenzhen stock exchanges create a unique market, in which identical
shares of the same firm are traded at the same time, in the same place, but at
different prices by two segmented investor groups. Since the opening of the
Chinese stock markets for B shares in 1992, domestic and foreign investors
were segmented by the restrictions that domestic investors could only invest
in A shares and foreign investors only in B shares. The trading restrictions
were first relaxed in February 2001, when domestic retail investors were al-
lowed to trade B shares, and again in December 2002, when Qualified Foreign
Institutional Investors (QFII) were granted access to the A-share markets.
The restrictions were relaxed further in April 2006, when Qualified Domestic
Institutional Investors (QDII) were allowed to access foreign security mar-
kets.!

Segmentation between domestic and foreign investors is not unusual, but
two observations stand out from the Chinese stock markets. First, Chinese
domestic investors’ A shares are sold at a significant premium over foreign
B shares. In other markets, foreign shares typically trade at a premium over
domestic shares. Second, the A- and B-share markets have their own pricing
dynamics, i.e., the A- and B-share prices appear to move independently of
each other in the long run (Kim and Shin 2000, Sjo6 and Zhang 2000, Yang

2003, Wang, Kutan and Yang 2005 and Tian 2007). In statistical terms the



A-share premia are not mean reverting, but are nonstationary and integrated
processes. The A- and B-share prices are not cointegrated. Cointegration
between the A- and B-share markets implies information flows and Granger
causality in at least one direction. The lack of a common trend or a non-
stationary risk premium suggests that domestic and foreign investors are
segmented.

The price differential between the A and B shares begins to disappear
over time for a variety of reasons (Chan et al. 2007). The interesting ques-
tion is whether the premia become stationary and the A- and B-share prices
cointegrated. The lifting of the trading restrictions for domestic investors in
February 2001 (McGuinness 2002) and foreign investors in December 2002
constitute policy changes, which enable us to investigate further the infor-
mation flows between the A and B shares. The aim of this paper is to test
whether the A- and B-share markets are informationally segmented before
and after the deregulations. If the deregulations were effective, then the seg-
mentation between the two investor groups should have decreased. However,
Tian (2007) finds no cointegration between the A and B shares on the Shang-
hai stock exchange after the partial abolition of the investment restrictions
for domestic investors.

Most of the previous papers have used the A- and B-share stock market
indices. In this paper we use firm level data and recent advances in panel data
econometrics to test a stationary A-share premium as well as cointegration

between the A- and B-share prices. We take the policy changes into consid-



eration by treating them as structural breaks. A structural break is found
coinciding with the first deregulation in February 2001. However, no struc-
tural break is found related to the second deregulation in December 2002. We
find that before the structural break, the A-share premia are nonstationary
and the A and B shares are not cointegrated. But after the structural break,
the A-share premia become stationary and the A and B shares cointegrated.
Thus the information efficiency of the A- and B-share markets increased after
the relaxation of the trading restrictions for domestic investors. More specif-
ically, we find that the A- and B-share prices are cointegrated in the panel,
but not all firms’ A and B shares are cointegrated. To find out which firms’
A and B shares are cointegrated, we estimate a probit model. The results
show that firms with a small A-share premium, high growth rate and high
B-share market capitalisation relative to the A-share market capitalisation
are more likely to have cointegrated A and B shares.

The paper is organised as follows. In the next section we derive the cointe-
gration implications of the A- and B-share prices in the present value model.
Section 3 gives a brief review of China’s stock markets and describes the
data. Section 4 discusses panel unit root and cointegration tests. Section 5
presents the empirical results and explains the outcomes of the cointegration

tests by a probit model. Section 6 contains the conclusions.



2 Pricing of Chinese A and B Shares

For modelling the price premium between domestic A and foreign B shares,
it is common to assume that the log price difference is stationary. Then
the A-share premium is given by the stationary risk premium. In most
markets with dual classes of shares, domestic shares are sold at a discount
over foreign shares. This can be explained by foreign investors being more
diversified and therefore requiring a lower risk-adjusted rate of return. In the
Chinese stock markets it is the other way around and the domestic investors’
A shares trade at a premium. Fernald and Rogers (2002) argue that the
A-share premium is explained by differences in expected returns by domestic
and foreign investors. They attribute lower Chinese expected returns to
the limited alternative investments available in China. Chakravarty, Sarkar
and Wu (1998) present a model where the A shares trade at a discount if
there is market segmentation but no information differences. However, as the
information asymmetry between domestic and foreign investors increases,
the A shares will begin to trade at a premium if domestic investors are
better informed than foreign investors. The most extreme form of asymmetric
information is when the A-share premium is nonstationary. Then domestic
and foreign investors do not share information in the long run (Sjoé and
Zhang 2000).

We use the dividend-ratio model or dynamic Gordon model (Campbell

and Shiller 1988) as our framework for analysing the pricing of the A and B



shares:

00
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where p;; is the log of the stock price at the end of time period ¢, d;; is the log
of dividends paid during period t, r;; is the log return on the stock from time ¢
to t+1 and p, is the discount rate assumed to be less than one. The notation
E(:|Fi) is used for the conditional expectation and F;; is the information
set of domestic or foreign investors at the beginning of period ¢. Finally,
¢; is an immaterial constant arising from the linearisation. The model says
that the log dividend-price ratio is given by the expected discounted value
of all future returns r;;y; and dividend growth rates Ad;;;, discounted at
the constant rate p,, plus a constant ¢;. In the model the nonstationarity of
stock prices is driven by the nonstationarity of dividends, since the discount

rate is assumed to be stationary.
We now derive the cointegration properties of the present value model of
the A- and B-share prices. We assume that stock prices and dividends are
integrated of order one, i.e., p; and d;; are I(1) processes. Following Engsted

and Lund (1997), a linear combination of equations (1) with ¢ = A, B can be



written as

pat — Bppe = (dar — Bdp:) (2)
- (Z PAE(r a0 — Adayy| Far) — B Z PE(rp s — AdB,tJrj’th))
j=0 =0
+c,
where ¢ = —(c4 — fcp). We can interpret the second term on the right-hand

side of (2) with 8 = 1 as the risk premium. It follows from (2) that if the
dividends are cointegrated with cointegrating vector 3 = (1, —()’, then the
A- and B-share prices will be cointegrated with the same cointegrating vector
if the risk premium is stationary. In the Chinese stock markets, dividends
paid to the A- and B-share investors are the same, which implies that they
are cointegrated with 3 = (1, —1)" and that the A-share premium p4; — pp;
is stationary. We therefore get a testable implication of the model: If the
A- and B-share prices are cointegrated, then the risk premium is stationary.
The cointegrating relation between the A and B shares can be used to test a
nonstationary risk premium and segmentation between the A- and B-share
markets.

The efficient market hypothesis says that the prices of two stocks cannot
be cointegrated because cointegration implies predictability in at least one
direction. However, the A and B shares are the shares of the same firm. In
this special case we would expect the A and B shares to be cointegrated (Sjoo

and Zhang 2000), which would not violate the efficient market hypothesis.



3 Data

There are 1501 Chinese firms listing A shares, 109 firms listing B shares and
86 firms listing both A and B shares on either the Shanghai or Shenzhen stock
exchange, as of October 2007. Not every firm issues B shares, and there are
firms that only list B shares. In this paper only firms listing both A and B
shares on either of the two stock exchanges are included in the data. The
data set, which is collected from Datastream, contains 86 firms, 44 of which
are listed on the Shanghai stock exchange and 42 on the Shenzhen stock
exchange. The time series of stock prices are monthly, covering the sample
period from January 1993 to October 2007. The sample period is divided into
two subperiods: January 1993 to January 2001 and March 2001 to October
2007. The month February 2001, when the structural break caused by the
partial merger of the A- and B-share markets occurred, is excluded from
either of the subperiods. All B-share prices are converted into Chinese Yuan.

It is worth noting that the panel of A- and B-share prices is unbalanced.
Table 1 shows the number of firms that listed both types of shares for each
year between 1993 and 2007, while detailed information about the individual
firms are provided in the Appendix. In 1993 there were only 31 firms listing
both A and B shares. We see from the table that most of the firms in the
sample listed both types of shares by 2000.

Using the firm level stock price data, we first construct average prices

of the A and B shares on the Shanghai and Shenzhen stock exchanges (de-



noted PSHA;, PSHB;, PSZA, and PSZB;, respectively). The average
price series are unweighted, but mimic the construction of the stock market
indices. We cannot simply use the index of the A shares, since it includes
all firms listing A shares on the market. Compared to the market indices,
our average prices of the A and B shares are matched, i.e., the firms that
are included in the average A- and B-share prices are the same. Then we
calculate the A-share premium for the Shanghai and Shenzhen stock ex-
changes as PSHAB, = (PSHA, — PSHB;)/PSHB, and PSZAB, =
(PSZA;, — PSZBy)/PSZ By, respectively. Figure 1 plots the A-share pre-
mia. We can see that in both markets, there is a dramatic decrease in the
A-share premium associated with the relaxation of the restrictions for domes-
tic investors in February 2001, but no noticeable effect from the relaxation

of the restrictions for foreign investors in December 2002.

4 Panel Data Tests

Panel data unit root and cointegration tests are based on pooling the infor-
mation in the individual tests in the panel. The main reason for using panel
data is that the power of the individual tests to reject the null hypothesis of
a unit root or no cointegration can be low.

We consider a panel which consists of i« = 1,..., N units y;; observed over
t =1,...,T time periods. If there is a common T for all units, the panel is

balanced. The number of time series observations can be different for each
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Table 1: Number of firms listing both A and B shares. The table reports
the number of firms which listed both A and B shares on the Shanghai or
Shenzhen Stock Exchange between January 1993 and October 2007. The
figures are end of year, except the year 2007 which are end of October.

Year Shanghai Stock Shenzhen Stock Both Stock

Exchange Exchange Exchanges
1993 16 15 31
1994 31 19 50
1995 31 23 54
1996 35 30 65
1997 38 35 73
1998 38 39 77
1999 40 39 79
2000 41 41 82
2001 44 42 86
2002 44 42 86
2003 44 42 86
2004 44 42 86
2005 44 42 86
2006 44 42 86
2007 44 42 86
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Figure 1: The premia of the A-share prices over the B-share prices on the
Shanghai and Shenzhen stock exchanges. The sample period is January 1993
to October 2007.
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unit, and then the panel is said to be unbalanced. The fact that the panel
of Chinese A- and B-share prices is unbalanced has consequences for the
panel unit root and cointegration tests that can be applied. We use standard
Augmented Dickey—Fuller tests and likelihood ratio tests for cointegration
for the units in the panel. The panel tests are based on the idea of the Fisher

test suggested by Maddala and Wu (1999).

4.1 Panel Unit Root Tests

The Augmented Dickey—Fuller (ADF) unit root test (Dickey and Fuller 1981)

is based on the model

ki—1
Ay = i+ piYis—1+ Z Vi AYii—j + ity it ~ ID(0, o?), (3)

J=1

i = 1,....N, t=1,...,T.

The null hypothesis of a unit root is Hy; : p;, = 0 and the alternative hy-
pothesis of stationarity is Hy; : p; < 0 for all 2. The panel unit root tests of
Levin, Lin and Chu (2002) and Im, Pesaran and Shin (2003) are both panel
versions of the ADF test. The Levin, Lin and Chu (LLC) test is based on
a pooled panel estimator, assuming all p, = p. The Im, Pesaran and Shin
(IPS) test relaxes the assumption that all the p, are equal. Their panel test
uses separate ADF regressions for each of the N units and is based on the
mean of the ADF statistics. Both tests require that 7" is the same for each

unit, i.e., the panel is balanced, so they cannot be used here since our panel
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of Chinese A- and B-share prices is unbalanced. A simple alternative is the
Fisher test suggested by Maddala and Wu (1999). Let p; denote the p-values

from the individual ADF tests. The Fisher statistic is given by

N
A = —221npi. (4)
i=1

The test is an exact non-parametric test. The A; statistic has a y? distribu-
tion with 2N degrees of freedom under the null hypothesis. In a simulation
study, Maddala and Wu show that the Fisher test has better size and power
properties than the LLC and IPS tests.

The Fisher test depends on the assumption of independence of the p-
values. If the independence assumption is violated, an asymptotic test can

be constructed using the statistic

VN(@ - 2)

p, =YD o)
where
5 N
ﬁ——ﬁizllnpi. (6)

The asymptotic distribution of the A, statistic is standard normal. The

rejection region is one-sided and the test rejects for large values of A,.
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4.2 Panel Cointegration Tests

Larsson, Lyhagen and Lothgren (2001) suggest a test of cointegration in
panels based on the likelihood ratio test of Johansen (1996). Let y; =
(Y1it, - - - » Ypit)" be a p-dimensional time series. Larsson, Lyhagen and Loth-

gren consider the following heterogenous vector autoregressive model

k;

Yit = [J,l—l—z Hini,t—j+€ita Eit ™ IID(O, Qz)» 1= ]_7 ey N, t = 17 e ,T,
j=1

where Hij are p X p parameter matrices. The corresponding heterogenous

error correction model is

ki—1
Ay = p; + Iy 1 + Z LijAyii—j + €, (8)
j=1
where II; is a p X p matrix of rank r; < p and I';; = — Zfr;:jﬂ IL; are p x p

parameter matrices. The cointegration rank hypothesis is formulated as

Hy : rank(IL;) <r; against H;:rank(Il;) =p foralli=1,...,N.
(9)

The likelihood ratio statistic for the hypotheses (9) is

Qi=-T > In(l— Ay, (10)

m=r;+1
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where the eigenvalues /):il > > /)\\Z-p > 0 are the solutions to an eigenvalue
problem (see Johansen 1996 and Larsson, Lyhagen and Lothgren 2001). The
panel test is given by the average of the individual likelihood ratio statistics,
and requires that there is a common 7" for all units. The test cannot be used
here, since our panel of Chinese A- and B-share prices is unbalanced. Similar
to panel unit root tests, Fisher tests of cointegration in panels can be based

on the p-values from the individual likelihood ratio tests and (4)—(6).

5 Empirical Results

This section reports the empirical results of the panel tests for a stationary
A-share price premium and cointegration between the A- and B-share prices
as well as the probit results. As mentioned in Section 3, the sample period
is split into two subperiods. The first sample period is January 1993 to
January 2001 and the second sample period is March 2001 to October 2007.
The structural break in February 2001 caused by the relaxation of trading
restrictions for B shares is left out of the sample. We tested for a structural
break in the estimated models using Chow tests (not reported) and the tests
confirm that there is a structural break around February 2001. We tested
for a second structural break in November 2002, but found no evidence of it.
The number of time series observations for the first sample period is T' = 97,
but for many firms there are much fewer observations. This is clear from

Table 1, which reveals that when the sample period begins in January 1993,
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only 16 firms listed both A and B shares on the Shanghai stock exchange and
15 on the Shenzhen stock exchange. We have left out firms with less than
four years of data or less than 7" = 48 monthly observations. Consequently,
firms listed after February 1997 are not included in the panel for the first
sample period. This results in N = 35 firms on the Shanghai stock exchange
and N = 31 on the Shenzhen stock exchange for the first sample period. For
the second sample period we have T = 81 time series observations for all
firms and N = 44 and N = 42 firms, respectively. Thus, for the first sample
period we have fewer cross-section units (firms) than for the second sample

period.

5.1 Unit Root Tests

We begin by testing for a unit root in the A-share premium pa;; — pgit,
where p4;; and pp;; are the logs of the A- and B-share prices of firm ¢, using
a standard ADF test. All the estimated models include a constant and the
lag length is set to & = 2 based on the AIC and BIC information criteria.
Table 2 reports the means of the ADF statistics and the p-values for the
Shanghai and Shenzhen markets, and both markets. The Fisher statistics A;
are computed using the p-values from the individual ADF tests and (4). We
have also computed the asymptotic Fisher test Ay based on (5), as a way of
dealing with potential cross-section dependence. In Table 2 we see that we
cannot reject the null hypothesis of a unit root in the A-share premium for

the first sample period, but for the second sample period we overwhelmingly
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reject the unit root. For the first sample period the p-values from the A
and A, tests agree very closely, as they should if the tests are reliable, and
for the second sample period both p-values are less than 0.001. Looking at
the individual tests (not reported), we find that for the first sample period
there is not a single test which rejects the null hypothesis of a unit root at
the 10% level. Thus there is no statistical evidence of a stationary A-share
premium in the first sample period. For the second sample period 27 tests
reject the null hypothesis of a unit root at the 10% level, 24 tests at the 5%
level and 16 tests at the 1% level on the Shanghai stock exchange, and 24,
19 and 10 tests, respectively, on the Shenzhen stock exchange. We therefore
find that most firms’ A-share premium is stationary, but not all firms’. Our
conclusions from the unit root tests are that before the relaxation of the
trading restrictions in February 2001, the A-share premia or risk premia are

nonstationary, but become stationary afterwards.

5.2 Cointegration Tests

Next we test whether the A- and B-share prices are cointegrated. Let y; =
(pait, PBit)" be the bivariate time series of the logs of the A- and B-share prices
of firm 7. Due to market segmentation, there might not be a homogenous
relation between the A- and B-share prices. The cointegration test allows
for a nonhomogeneous relation by testing whether the vector 8 = (1,—7)’
multiplied by the log price vector y;; is a stationary relation. In this case

Pait — Bpai: is stationary with § differing from 1. All the estimated models
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Table 2: Panel unit root tests for the A-share premium. The full sample
period is January 1993 to October 2007. Notes: N is the number of firms,
T is the mean of the ADF statistics, p is the mean of the p-values, A; is the
Fisher statistic and As is the asymptotic Fisher statistic.

N T D Ay p-value As p-value
Sample period 1993(1)-2001(1)
Shanghai 35 —1.813 0.374 74.409 0337  0.373 0.355
Shenzhen 31 —1.572 0493 48.673  0.891 —1.197 0.884

Both markets 66 —1.700 0.430 123.082 0.699 —-0.549 0.709
Sample period 2001(3)-2007(10)

Shanghai 44 —3.087 0.105 338.357 0.000 18.871  0.000

Shenzhen 42 —2.648 0.196 249.889 0.000 12.799  0.000

Both markets 86 —2.873 0.149 588.246 0.000 22.442  0.000

include an unrestricted constant and the lag length is set to £k = 1 based on
the AIC and BIC information criteria. Table 3 reports the means of the LR
statistics and the p-values for the Shanghai and Shenzhen markets, and both
markets. The Fisher statistics A; are computed using the p-values from the
individual LR tests and (4). We have also compute the asymptotic Fisher test
A, based on (5), as a way of dealing with potential cross-section dependence.
In Table 3 we see that for the first sample period the A- and B-share prices
are cointegrated in the panel on the Shanghai stock exchange, but not on the
Shenzhen stock exchange. This is an interesting result, which suggests that
the larger Shanghai market is more integrated than the smaller Shenzhen
market and that there are information flows between domestic and foreign
investors in the Shanghai market. For the second sample period we accept

cointegration for both markets, but the statistical evidence for Shanghai is
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much stronger. For the first sample period the p-values from the A; and
A, tests agree very closely and for the second sample period both p-values
are less than 0.001. Turning to the individual tests, for the first sample
period 5 tests reject at the 10% level, 2 tests at the 5% level and 1 test
rejects at the 1% level on the Shanghai stock exchange, and 4, 2 and 0 tests,
respectively, on the Shenzhen stock exchange. For the second sample period
we find that most firms’ A- and B-share prices are cointegrated, but not all
firms’. On the Shanghai stock exchange 28 tests reject at the 10% level,
24 tests at the 5% level and 13 tests at the 1% level, and on the Shenzhen
stock exchange 19, 13 and 5 tests, respectively. Our conclusions from the
cointegration tests are that in the first sample period, if the Shanghai and
Shenzhen markets are tested separately, there are information flows between
the A and B shares on the Shanghai stock exchange, but not on the Shenzhen
stock exchange. However, if the Shanghai and Shenzhen markets are tested
jointly, then there are information flows between the two classes of shares. In
the second sample period information flows between the two classes of shares
are found no matter whether the Shanghai and Shenzhen markets are tested

separately or jointly.

5.3 Probit Analysis

In order to summarise the outcomes of the cointegration tests and in par-
ticular, to find out which firms’ A- and B-share prices are cointegrated, we

estimate a probit model for the second sample period. Note that for the sec-
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Table 3: Panel tests for cointegration between the A- and B-share prices.
The full sample period is January 1993 to October 2007. Notes: N is the
number of firms, @ is the mean of the LR statistics, p is the mean of the
p-values, A; is the Fisher statistic and Ay is the asymptotic Fisher statistic.

N Q D Ay p-value A, p-value
Sample period 1993(1)-2001(1)
Shanghai 35  9.706 0.388  92.027 0.040 1.862 0.031
Shenzhen 31 8777 0.451  65.218 0.366  0.289  0.386

Both markets 66 9.269 0.418 157.245 0.066 1.554  0.060
Sample period 2001(3)-2007(10)

Shanghai 44 16.689 0.115 309.516 0.000 16.697  0.000

Shenzhen 4212594 0.276 192.968 0.000  8.407  0.000

Both markets 86 14.689 0.193 502.485 0.000 17.819  0.000

ond sample period we find that the A- and B-share prices are cointegrated
in the panel and most individual firms’ A- and B-share prices are cointe-
grated. Among the 86 firms in the sample, only 2 firms are cointegrated in
the first sample period but in the second sample period there are 36 firms
with cointegrated A- and B-share prices, when the cut-off point p; < 0.05 is
used.

Define the binary dependent variable:

0, if p; > 0.05,
Y, = izl,...,N7

1, if p < 0.05,

where p; denotes the p-value from the LR test for cointegration between
the A- and B-share prices of firm i. The explanatory variables are the A-

share premium, the log P/E ratio, the log market capitalisation and the log
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turnover of the A and B shares of the firm. The P/E ratio captures the market
expectations of the firm’s future earnings growth. Market capitalisation is
used as a proxy for firm size and turnover measures the liquidity of the firm’s
shares. All variables are calculated as monthly averages. In addition to the
accounting variables, the number of months the firm has been listing both
A and B shares (the age of the firm’s A and B shares) is included in the
probit model. We expect that the longer the firm has been listing both
types of shares, the more information flows there are between the A and B
shares. Table 4 reports descriptive statistics for the explanatory variables.?
Finally, the probit models include a stock exchange dummy variable (DSE)
and industry dummy variables.

Table 5 reports the probit estimates. Model 1 contains all explanatory
variables and model 2 only the statistically significant ones (we have used
the significance level 5%). Model 3 is estimated without the P/E ratio of
the B shares. In Table 5 we see that the coefficient on the A-share premium
is negative and statistically significant, which is what we would expect. If
domestic and foreign investors have similar valuations of the firm, the A-
share premium will be small. Cointegration is therefore more likely to be
found for firms with a small A-share premium. The coefficient on the P/E
ratio of the B shares is positive and significant, indicating that the A and
B shares of firms with high growth rates are more likely to be cointegrated.
The coefficient on the P/E ratio of the A shares is insignificant. The market

capitalisation of the A and B shares are both statistically significant but with
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opposite signs. Cointegration is therefore more likely to be found for firms
with a high B-share market capitalisation relative to the A-share market
capitalisation. The hypothesis that the coefficients are equal with opposite
signs is rejected, though. The coefficient on the turnover of the A shares
is negative and significant, but insignificant for the B shares. We do not
have an explanation for the negative coefficient on the turnover of the A
shares. The stock exchange and industry dummies are all highly significant,
indicating that there are important differences between the Shanghai and
Shenzhen stock exchanges and among industries. The Wald test for joint
significance of model 2 is W = 38.60 (p-value 0.000). The Wald test for
model 3 is W = 26.42 (p-value 0.006).

The results from the probit models show that not all firms in the panel
are equal and cannot be treated as independent and identical draws from a
population of firms with cointegrated A- and B-share prices. It casts further
doubt on the use of the stock market indices to test for a unit root in the

A-share premium and cointegration between the A and B shares.
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Table 4: Descriptive statistics. The table reports the mean and standard
deviation of the explanatory variables in the probit model. The sample period
is March 2001 to October 2007.

Variable Mean  Std. dev.
A-share premium 0.921 0.407
A-share P/E ratio 191.190 212.033
B-share P/E ratio 117.791 164.248
A-share market capitalisation (bn Yuan) 3.996 3.879
B-share market capitalisation (bn Yuan) 1.071 1.162
A-share turnover (1000 shares) 64.281 106.118
B-share turnover (1000 shares) 31.856  26.606
Age of the firm’s A and B shares (months) 149.047  29.252

Number of firms: 86
Number of firms with cointegrated A and B shares: 36
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6 Conclusions

In this paper we have studied market segmentation and information flows on
China’s stock exchanges by testing the stationarity of the premium of do-
mestic investors’ A shares over foreign investors’ B shares and cointegration
between A- and B-share prices. The paper uses firm level data and panel
methods. We find that the A-share premium is nonstationary and that the
A- and B-share prices are not cointegrated in the period January 1993 to
January 2001. However, after the structural break in February 2001, when
the investment restrictions for domestic investors were relaxed, the A-share
premia become stationary and the A- and B-share prices cointegrated. The
probit analysis of the individual firms shows that cointegration is more likely
to be found for firms with a small A-share premium, high growth rate and
high B-share market capitalisation relative to the A-share market capitalisa-
tion. Our results suggest that the Chinese government’s policy of partially
abolishing the investment restrictions for domestic investors in February 2001
was successful, because it decreased the segmentation between the A- and
B-share investors and increased the informational efficiency of the Chinese

A- and B-share markets.

26



Acknowledgements

Jianhua Zhang acknowledges financial support from a Nordisk Forskerut-

danningsakademi (NorFA) grant. We are grateful to Clas Wihlborg for his

comments.

References

1]

Campbell, J. Y. and Shiller, R. J. (1989) The Dividend-Price Ratio and
Expectations of Future Dividends and Discount Factors, The Review of

Financial Studies, 1, 195-228.

Chakravarty, S., Sarkar, A. and Wu, L. (1998) Information Asymmetry,
Market Segmentation and the Pricing of Cross-Listed Shares: Theory

and Evidence from Chinese A and B Shares, Journal of International

Financial Markets, Institutions and Money, 8, 325-356.

Chan, K. C., Fung, H—G. and Thapa, S. (2007) China Financial Re-
search: A Review and Synthesis, International Review of Economics and

Finance, 16, 416-428.

Dickey, D. A. and Fuller, W. A. (1981) Likelihood Ratio Statistics for
Autoregressive Time Series with a Unit Root, Econometrica, 49, 1057—

1072.

27



[10]

[11]

[12]

Engsted, T. and Lund, J. (1997) Common Stochastic Trends in Interna-
tional Stock Prices and Dividends: An Example of Testing Overidenti-
fying Restrictions on Multiple Cointegration Vectors, Applied Financial
Economics, 7, 659-665.

Fernald, J. and Rogers, J. H. (2002) Puzzles in the Chinese Stock Mar-
ket, The Review of Economics and Statistics, 84, 416—432.

Im, K. S., Pesaran, M. H., Shin, Y. (2003) Testing for Unit Roots in

Heterogenous Panels, Journal of Econometrics, 115, 53-74.

Kim, Y. and Shin, J. (2000) Interactions among China Related Stocks,

Asia-Pacific Financial Markets, 7, 97-115.

Johansen, S. (1996) Likelihood-Based Inference in Cointegrated Vector

Autoregressive Models, Oxford University Press, Oxford.

Larsson, R., Lyhagen, J., Lothgren, M. (2001) Likelihood-Based Cointe-

gration Tests in Heterogenous Panels, Econometrics Journal, 4, 109-142.

Levin, A., Lin, C.-F., Chu, C.-S. J. (2002) Unit Root Tests in Panel
Data: Asymptotic and Finite-Sample Properties, Journal of Economet-

rics, 108, 1-24.

Maddala, G. S., Wu, S. (1999) A Comparative Study of Unit Root Tests
with Panel Data and a New Simple Test, Ozford Bulletin of Economics

and Statistics, Special issue, 631-652.

28



[13]

[15]

[16]

[17]

McGuinness, P. (2002) Reform in China’s 'B’ Share Markets and the
Shrinking A /B Share Price Differential, Applied Financial Economics,
9, 705-709.

Sjoo, B., Zhang, J. (2000) Market Segmentation and Information Diffu-
sion in China’s Stock Markets, Journal of Multinational Financial Man-

agement, 10, 421-438.

Tian, G. G. (2007) Are Chinese Stock Markets Increasing Integration
with other Markets in the Greater China Region and other Major Mar-

kets?, Australian Economic Papers, 46, 240-253.

Yang, J. (2003) Market Segmentation and Information Asymmetry in
Chinese Stock Markets: A VAR Analysis, The Financial Review, 38,
591-609.

Wang, Z., Kutan, A. M. and Yang, J. (2005) Information Flows within
and across Sectors in Chinese Stock Markets, The Quarterly Review of

Economics and Finance, 45, 767-780.

29



Appendix

30



31

606006  €¢9009 9INJORINUBIA SSurpjog uto)) o[qno(] 6T
0T6006  6T9009 9INJORINURIA AUST reySueyg |7
806006  8T9009 OIIIORIIURTA [eoTSY) e[V -10[q) Teysueys LT
€16006  LT9009 I[IIXaT, QI enyuery reysueys 9|
206006  ¥19009 QINORINURIA Jyuowrdo(oAd(] ASo[ouyda], [[Sul(] reysuRyS GT
706006  £19009 QInjoRINURIA A3ojouyoqT, vje(] SUNSSUIAN Teysueys ]
606006  ¢T9009 OIIOBIURTA [DUSd ISITq eurlysn €7
€06006  TT9009 uoryejrodsuely, uoryeyrodsuely, Suoyze gI
906006  0T9009 OIMIORINURTA ATouryoR\ O[XAL, RUYD  TT
¢06006  ¥09009 SIMNjoeINuUeN 1[Suepry reysueyg (Of
106006  €09009  WOIO[AL, 7§ SITUOLIOH UONR[H VAS 6
G¢6006 995009 QInjoeIMUeRIA uogeI(] auUIN TeySueys
176006 022009 QINjORINURIA "AIOUIYORIN 110J eNYULYy, Teysueys
9¢6006  S6¢009 O[IIXQT, JONPOIJ SIOWSE)) ISONPISF RI[OSUOA IoUuU] 9
€76006  ¢Lc009 omijoenuepy [elysnpuy reyey| reysueyg ¢
&¥6006 122009 uoryelodsuely, SOUI[IlY URUIRH
¢56006 061009 uorjejrodsuedy, 1104 noyzulf ¢
076006 760009 o[IIXa], 1S9 PIIOAA TeySueys ¢
6006 ¥50009 9OTIATOG Juowrdo[oA9(] WSLINQT, URYSSURN [
98urRYDXY H00)§ Teysueys
opo) opo)
oIRyUS-(] oIRYS-Y A1ysnpuf war]  ON

"SOBURYDXO F{D0)S USYZUSS PUR TRYSURYS O} UO SOPOD dIRYS-¢ PUR -\ oY)
pue Ansnpur ‘ojdures oy} ur popnoul suLly o) syrodol o[qe) oy, ‘uoreuriojur it -Xipuoddy :9 o[qe],



LT6006  TS8009 I[IIXaT, dnoir) uixref] reysueys
826006  S¥L009 QInjoRNURIN UOTIRJUSWIIISU] UOIRWOINY TRYSURYS  €F
9¢6006  G¥8009 adnjoenueN aIem)jog Jsisorq reysueys gy
126006  ¥#¥8009 QINJOeINURIA ASoouyoa], [eotwoy) enyue( 1§
7¢6006  €¥8009 QIN)ORINURIA dnorr ggng  oF
0¢6006  T¥8009 aanjoenue ouUISU [oSOI(] TeySuryS (¢
GC6006  S€8009 WOIRA, 7y SOTUOLIIH OLIJO9[Y TRySURYS Q¢
€26006  L28009 SHINNETS porerodioou] dnoir) diyspuorij reysueys e
Lc6006  ¢¢8009 9IIAIOG Surped], [eLee[ reysueys 9¢
816006 618009 OIIIBJIIURT sse[) OISl eNORA TRUSURYS ¢
616006 818009 QIN)ORINURIA IOARIO 1§
€€6006  TO8009 aanjoenuUe JUOWd)) UIXRN] €¢
176006 92,2009 WOIS[S], 29 SOIUOIJOS[H SUOTJROTUNWIWO)) UWIISeH  7¢
7£6006  ¥SL009 9OIAIOS S[9J0H [rRUOIYRUINU] SurIfUlf reysueys [¢
8¢6006  T1€L009 uorjeyIodsuery, Surddyg outrey utlurey, (g
L£6006 92,009 QInjoeInueI AS1ouy uerpeny 6g
976006 869009 QInjoRNURIN 9[0ADI0)OTN TO3UI() uRUI[ Q7
616006  G69009 aInjoenueIy ¥o01g Sueile( reysueys Lg
¢c6006 689009 IIIIXAT, osudiojur] oewueq reYSuURYS 9
0€6006 089009 W09, 7y SOTUOIIIOH 01A930 TeySURYS  GZ
916006  6.9009 QInjoenueI JuawdoPAd(] URYSUI[  §7,
2€6006  €99009 9OTIATOG juowrdo(oas(] mzerlny reysueyyg ¢€g
16006 059009 9OTAIOG  "AUJ [RLIISNIPUJ [RUOIRUIOU] SUeIlUIf reysueys gg
216006  8¥9009 9OTAIOG "AQ(] QUOY, OpRIT, 991 orIbORL) TRAA TRUSURYS T
116006  6£9009 9OIAIOG  AQ(] QUOYZ JUISSo001J Hodxy oetbulf reysueys (g
opPOp opPOD
oIeys-( oIRYS-Y A1ysnpuy wiIr] ON

32



9G000¢ 950000 9OTIAIOG ostIdIojuy [RUOIIRWIDIU] USYZUSYS  §9
G¢oooc  §50000 oInjoRINURTA ‘dnoiry ep3ueq vUly) €9
Gy000¢  S¥0000 O[IIXA, SSUIPIO[] 9[IIX9], UOYZUAYS g9
6£000¢  6£0000 QInjoRNUBIA QULIRTA] [RUOIJRILIOIUT RUIY) T9
1£000C  LE£0000 QI JORINURTA uore)S IomoJ URYSURN UYZULYS ()9
020002  0£0000 91R)SH 1€y SSUIP[OY osLIUNG SUOpPSuURNY) (G
6¢000¢ 640000 9jelsH [eoYy N JS UeYZuaYS ]G
82000C  8T0000 9INjORINURTN [eornodRULIRYJ PIOODY USUZUYS /G
9¢000Z 920000 SRR EILILOLE] A SSUIp[OH ®IAT] USUZUSYS 96
Ge000g 920000 oInjoRINURIN SSuIp[oy SN[, Usyzueys GG
720002 720000 uorjeyrodsuedy, juewrdo[era(] A11edor SJURYDISIN RUIY))  §G
22000Z 220000 uorjelrodsuery, SSUIP[OH JIRYA\ URMIY) USYZUSYUS €6
02000¢  0¢0000 W02, 7y SITUOIIIO[H RJRN}] SUSYSUOYY USYZUOYS 7§
61000  6T0000 QINjORNURTN [RLI)SNPU] ORQUOYS UOYZUOYUS TG
ST000G  ST0O000 O[IIXQT, [eLIISNPU] I[IIX]T, pIemU() I0IDTA UYZUSYS ()G
L1000¢  LT0000 SRURR TG A S[2ADIE] RUIYY) UYZUSYS 6
91000¢ 910000 QINORINUETA dnoir) eyuoy] |
¢1000¢  ¢T10000 CRURRLAHE A SuIp[og HsD ¥
11000¢  TT0000 91RISH [ROY "AQ(] SOSIMO009Y 23 sonIedord usyzuoys 9y
¢0000¢  ¢00000 9YeISH [B9Y RUBA BUYD G
98URYDXY FD01S USYZUSYS
°oPOD opPo)
oIeys-( oIRYS-Y Axysnpuy wIr] ON

33



698002 698000 QINjORINURIA QUIA\ I9dUOIJ NAZURY) TejuRx  9f
19L00¢  T9L000 OIMORINURTA soje[d [909S SueSuayg GY
9¢L00¢  9¢L000 O[IXOL, O[MXOL reqL I ¥8
GCL00C  G¢L000 W09, 7y SOTUOIIIOH dnoxy A3orouaT, HOI €8
GZ900Z  S29000 aInjoRINURIA o[iqowony uesuey)) sutbsuoy) zg
€1900¢  €T9000 901ATDG SBUIP[OH SIYUS) WSLNQT, [RYSUO(] URUTRH 8
96200 965000 ERUUBL I A L[Sy Sutlny myuy (08
I18G00C  T8S000 oInjoRINURIA A3ofouyda], YSTH NJIOA\ 62
0L600¢  0LS000 9IN)ORINURIA reypsuey) 8L
€4600C  £85000 Aoeurreyq epuouRg AN L/
06600¢ 095000 QN jORINUCTA SIOJOJN Sur[guerf 9),
175002  T¥#S000 QINjORINURIA SUIYSIT pue [BOLIJID[H] URYSO] G
6£5002  6£S000 omjoenueNy  JuoWdOPAd(] JoMOJ dLIJIO[F Suopsuens) i,
0€500c  0€5000 QInjoeINURIA UOIRIOSLOY URIR(] €L
1¢500¢  T2¢S000 QINJORINUCTA SuI[N ©PH 7.
€1600¢  €T15000 AyeurreyJ dnoixr) eorneoruLIRYJ UOZAIT ),
60S00Z  S0S000 aInjoRINURIN SSUIP[OH I0ATY [Te9 UeUurRH ()L
R8700¢  88¥000 QInjoRINURIA ssurpjoy Iodeq Surmuoy) Suopueys 69
62700 681000 uoryerrodsuery, A9 AemssoldXj [RIOUIAOIJ SuopSuens) Q9
8T¥00¢  8T¥000 SIMNjoeINUeN UeMS O[HIT XM L9
€T¥00¢  €TP000 TWO99[], 2§ SOTUOIIIR[H ysoeg] Suenyzeiliyg 99
8G000¢ 890000 WO99[3], 2§ SOTUOIIIS[H 8og ueyzuaYS G9
opo)) opo))
oIeys-( oIeys-y A1ysnpug wi  ON

34



Notes

!The QDII is an investment scheme that works opposite to the QFII. Under this scheme
domestic institutional investors authorised by the government can invest in overseas capital
markets under the foreign exchange control system in China.

2The P/E ratio is very high for some firms. It indicates that there may be problems
with the acounting data for these firms. We decided to include the P/E ratio of the B
shares in model 2, since we found it highly significant. To safeguard against the potential
biasing effect on the results, we report the results of a probit model without the P/E ratio.
In Table 5, model 3, we see that the signs of the other coefficients remain unchanged but
are smaller in magnitude (with the exception of the A-share market capitalisation) and

the t-values are smaller.

35





