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ABSTRACT

This study concerns the information transmission between Chinese A and B
share classes, and the discount effect of B shares. We first examine the short-
run dynamic transmission of information flow between A and B shares using a
bivariate GARCH framework that jointly models the first and second moment of
stock returns from both share classes. We find that there are significant positive
return transmissions and volatility spillovers across Chinese A and B shares,
and that the information flow transmissions from B to A shares are stronger
than the transmissions from A to B shares. However, empirical results show
that cross-market volatility spillover effects are still much weaker than the A B
share own-market volatility spillover effects, suggesting that A and B share
prices may be driven by different underlying forces. We then formulate an
empirical model to investigate the financial determinants of long-term foreign B
share price discount. Our results show a significant negative relationship
between B share percentage price discount and company annual earnings,
suggesting that foreign investors tend to react more strongly to weakness in the
listed company’s ability to generate earnings. Company ownership structure
and capital structure are also found to have significant relationship with the B
share price discount.
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I.  INTRODUCTION

As part of its continuing efforts to develop a socialist market economy, China
opened the Shanghai Stock Exchange (SHSE) in December 1990 and the
Shenzhen Stock Exchange (SZSE) in July 1991. Both exchanges operate in a
continuous auction environment with computerized matching system, and
stocks are prohibited from cross listing on both exchanges. Upon approval by
the State, Chinese companies can issue two types of shares at SHSE or SZSE
to raise equity capital: "A" shares are owned and traded by Chinese domestic
investors, and "B" shares are owned and traded by foreign investors in US
dollars at SHSE or HK dollars at SZSE". Serious market fragmentation is a
distinct feature of the emerging Chinese equity market, although in principle,
creating a hierarchy of share classes goes against the equality of ownership
within a corporation.

In recent years, the segmentation of the Chinese stock markets has
attracted a great deal of research interests from financial economists. Most of
the research effort so far has focused on the linkage and interactions of A and
B share markets in terms of the conditional first moment of the distribution of
returns. For example, Chui and Kwok (1998) applied a Simultaneous Equation
framework to examine the mean transmission between A and B share returns,
and found that first moment return transmissions exist from B share to A share
and, to a lesser extent, from A share to B share. These studies ignored,
however, the heterogeneity of security returns and the cross-market spillover of
A and B share return volatilities (second moment transmission).

From a market microstructure perspective, price movement depends on
the arrival of new information and the process that incorporates this information
into market prices’. During the trading period, informed traders may arrive at
each market with private information regarding the value of financial assets.
The arrival of new private information thus induces a sequence of trades that
reveal the pricing implication of the latent information. Therefore, the
information content of price is reflected in both the first and the second
conditional moments of stock returns (conditional mean and conditional
variance). In this study, we examine the short-run dynamic information
transmission between the Chinese A and B share markets using a Bivariate
Generalized Autoregressive  Conditional Heteroskedasticity (GARCH)
framework, which simultaneously models the return transmission and volatility
spillover across the two markets.

Multivariate  GARCH models allow for interaction effects within the
conditional mean and conditional variance of two or more time series.
Theodossiou and Lee (1993), Karolyi (1995), and Kearney and Patton (2000),
among others, use the Multivariare GARCH model to study the return and
volatility spillover across equity markets and currency markets. These studies
provide valuable insight into the mechanism through which stock market
movements are transmitted across various markets. By applying the
Multivariate GARCH to the Chinese A and B share markets, we explicitly model
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the return and volatility interactions between these two markets in an integrated
framework. This allows us to gain a better understanding of the dynamic
information transmission and price discovery mechanism between the Chinese
A and B share markets. It also has important implications for pricing, for
evaluating trading strategies, and for formulating regulatory policies in the
Chinese A and B share markets. We find that there are significantly positive
return (first moment) and volatility (second moment) interactions between A and
B shares, and that the mean and variance spillovers from B to A shares are
stronger than that from A to B shares. On the other hand, empirical results
show that A B share cross-market volatility spillover effects are still much
weaker than the A B share own-market volatility spillover effects, suggesting
that A and B share prices may be driven by different underlying forces. This is
also consistent with Fung, Lee and Leung (2000), who used a latent variable
asset pricing model to show that A and B share markets are segmented.

In principle, shares issued by the same company should have the same
rights, same dividends and same valuations. Investors should require the same
return on these shares and hence, price these shares at the same level.
However, Chinese B shares are traded at deep discount to A shares issued by
the same company. One obvious factor that might have contributed to the
foreign share discount is ownership restrictions: A shares can only be traded
among domestic investors while B shares can only be traded among foreign
investors. These ownership restrictions lead to different supply and demand
equilibrium for Chinese A and B shares. Su (1999) developed and tested a one-
period Capital Asset Pricing Model (CAPM) with ownership restrictions to
explain the excess return between A and B shares. He demonstrated that the
difference between A and B share returns is related to difference between A
and B share betas (systematic market risk) resulted from market segmentation.

While A share investors (Chinese domestic residents) are likely to be
more sensitive to government interventions and policy factors, B share
investors (foreign investors) may be more sensitive to the listed company’s
fundamental financial strength. We hypothesize that the degree of B share
price discount may be negatively related to the listed company’'s financial
strength. Our results show a significant negative relationship between B share
percentage price discount and company earnings, suggesting that foreign
investors tend to react more strongly to weakness in the listed company’s ability
to generate earnings. This observed significant negative relationship between
earnings and B share percentage price discount may be explained by
difference in accounting standards, difference in perception of Chinese stock
markets’ political and policy risks, and the resulted difference in sensitivity to
company’s current ability to generate earnings. Our empirical results further
indicate that capital structure and ownership structure have explanatory power
for the percentage B share discount even after considering the earnings effect.
Higher financial leverage, lower State ownership, and lower percentage of
outstanding shares in B shares, are associated with lower B share percentage
price discount. The ownership structure has significant impact on corporate
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controls and managerial decisions, and hence affects B share percentage price
discount. Dividend payout ratio and B share relative liquidity ratio, however, do
not have significant relationship with the B share percentage price discount.

The remainder of this paper is organized as follows. In Section 2, we
discuss the data and describe our sample. In Section 3, we describe the
bivariate GARCH methodology and present the estimation results for the short-
term dynamic return transmission and volatility between the Chinese A and B
share markets. Following this, we formulate and estimate an empirical model
that examines the relationship between long-term foreign share discount and
the listed company's fundamental financial strength in Section 4. Finally, we
summarize our findings in Section 5.

. DATA

For Chinese A and B shares, daily time series of price and volume are obtained
from the Great China database created by TEJ. Company profiles, annual
earnings, dividends, and capital changes are also obtained from the Great
China database. Our sample period starts from January 1994 to May 1999. As
of May 1999, there are more than 900 companies listed on SHSE and SZSE,
and 80 of them issued both A shares and B shares. Among these 80 Chinese
A and B share pairs, only 30 pairs were issued before the end of 1993. Our
sample includes these 30 companies that have listed their A and B shares
before the start of 1994 and have complete price and volume time series from
January 1994 to May 1999.

Table 1 lists the profile and share structure of the thirty companies
included in our sample. The established date in Table 1 indicates the date
when the enterprise was first founded. The reorganized date refers to the date
that the Chinese government allowed the State-owned enterprise to reorganize
as a corporate limited company, and the listing date is the date that its stocks
are first offered at the SHSE or SZSE. The purpose of converting State-owned
enterprises to stock holding companies is to enhance the allocation efficiency of
domestic capital, to attract foreign investments, and to improve the operational
efficiency of State assets. In the Chinese shareholding system, there are capital
contributions by the state or State-owned legal entities (State-owned shares),
by the public (public shares) and by foreign investors (foreign shares). Table 1
also presents the share structure (as of December 1998) of companies
included in the sample. On average, 53% of the company shares are state
shares, 16% are public shares and 31% are foreign shares. The Chinese
socialist shareholding system preserves predominant state public ownership
through this unigque share structure.

A shares are domestically listed Chinese shares including State-owned
and public shares, while B shares are domestically listed foreign shares. State-
owned A shares® are precluded from trading in stock exchanges and hence,
only B shares and public A shares are outstanding in the market.
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Table 2 describes the A and B share structure (as of December 1998),
and daily average returns and share turnover ratios (from Jan 1994 to May
1999). The share turnover ratio is computed as daily trading volume in shares
over the company's outstanding shares. During the sample period, the cross-
sectional mean of daily return is 0.056% for A shares, and —-0.024% for B
shares. The liquidity of B shares is also significantly lower than that of A shares
— the cross-sectional mean B share liquidity ratio is 89% below the A share
liquidity ratio. On average, A shares have no trade in only 0.61% of the trading
days, but the B share daily no-trade frequency is as high as 21%. Due to
ownership restriction and other institutional and market differences, the A and B
share classes seem to be quite heterogeneous in their pricing and liquidity. In
the next two sessions, we examine the quality and quantity of the short-term
information transmission across the two share classes, and formulate an
empirical model to investigate the financial determinants of long-term foreign
share price discount.

lll.  SHORT-RUN DYNAMICS OF RETURN TRANSMISSION AND
VOLATILITY SPILLOVER

To capture the dynamic behavior of cross-market information
transmission between Chinese A and B shares, we carry out the analysis using
a Bivariate Generalized Autoregressive Conditional Heteroskedasticity
(GARCH) model for the sample period from January 1994 to May 1999. The
ARCH (Autoregressive Conditional Heteroskedasticity) model by Engle (1982)
imposed an autoregressive process on the conditional variance of a time
series. Bollerslev (1986) further developed the GARCH (Generalized
Autoregressive Conditional Heteroskedasticity) model by allowing the
conditional variance to depend upon past squared residual of the process. In a
GARCH (1,1), the autoregressive component captures the persistence in
conditional variance of return, while the past squared residual component
captures the information shocks to stock return. The GARCH model was
subsequently extended to a multivariate framework.  Numerous
parameterizations of the conditional variance-covariance matrix H; exist (see
Engle and Kroner (1995)), including the Diagonal vector parameterization by
Bollerslev, Engle and Woodridge (1988) and the BEKK parametrization by
Baba, Engle, Kraft and Kroner (1990). The BEKK process is preferred because
it guarantees by construction a positive definite conditional variance-covariance
H; matrix (see Engle and Kroner (1995) and Karolyi (1995)).
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Table 1: Company profile and share structure
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lin] Company Harae B Share B share Stock Established [Reorganized [Listing  [State Fublic Offshore [Total Shares [Cowpany WV in

Code Code Exchange! |date date’ date Shares % ¢ |Shares %4 |Shares %7 |(rdllions)*  |RIVIE (rodllions)?
1[China Bicyele 0017 2017 SESE BI2dIad I T 2328 1a.01 al.71 479 43 0783
2|China Texdile hlach al0a10 S0090a( — SHSE T Siae aI5Ea 5914 T4 3364 35709 1al515
3| Chawran Wharf Holdings [N} A SESE arligd . SIS 5884 1326 27.00 38152 204433
4| Chlor Alkali AlO0&1E 0090z SHSE THiE0 Siemd 1138 fa. 69 250 3401 1,058 62 840300
5| Dajiang (Group) al0ass agoaiaf SHEE ai0mes TIEATEE 11303 2731 321 888 67631 5,200.43
6| Dazhong Tad 6l00a11 o00an3E(  SHEE 12088 SR 2 2835 512 46.53 43585 383107
T|Exrfangji al0a0d 00902 SHSE s 120081 372 4693 1242 EIE! 57312 236401
&|Fixst Pencil al00a12 Q00905 SHESE a5 AR B 403 4077 11.55 4768 103 68 1,764.37
3|Fivta 0028 a2al  SESE 1001087 eI ] AI303 5224 2437 2339 249 33 1,706 .24
10| Gintian Industry 0003 003 SESE g4 EEE 1141 2015 3759 2226 33343 117508
11|Health Wiineral Eater 0028 A03E| SESE g3 450052 ATk 6150 1905 1905 16002 1441 61
12|Huafa Electronics [a[je] a0l SESE 1iEl 120301 4rEod 4411 1986 3602 316 1,352.80
13 Jin Jiang Tower GO0&S0 00914 SHSE arLiEd] [l AITIES 6342 158 2000 41789 2407 80
14| Tinogian al0a3s 00911 SHEE giiimn AT 32603 5301 16,719 2030 634,40 400725
15| Konka Group 0oia 20la|l  SEZSE 1201079 TELET 3R 3404 26,50 3946 38038 504725
16| Liantua Fibre a00a17 Q00913 SHEE 1001 iE4] AE00E2 103 1309 538 2153 167.20 1,294.50
17| Lionda, 00z0 2030 SESE 2B GITIEE| SrES 1331 1394 1373 28R 43 1,231 38
18| Lizhn Pharmaceutical 0513 2513 SESE 1iigs 031003883 2224 3720 3007 30604 1,205.20
19| IWlerchants Shekou 0024 0| SESE T 12793 BITIES 3958 1284 AT 56 SA0SE 249090
20| Phoenx aliaTs a00o1al  SHSE J s TG 10iEs [ 560 243 464,33 2,076,268
21|Fefrize Compressor [ aoo9inf  SHSE 1T S 11nams 5215 480 4745 400 58 216069
23| Fubber Belt al0a1 4 200907 SHSE . AE00S3 BrAEEd 5649 145 3626 11513 7832
23|Samman Textile al0azs agooxa SHSE TIE3 TG T1E0E 4163 34.10 2427 14955 27132
24| Shenbao Industral 0oia 019 SZSE Uird] ooioiet| fonams 6580 1843 1562 16671 1,223.30
25|Shenzhen Petrocherical 0013 2013 SESE 1215000 1113151 Siaia T8 16.52 10.20 303,36 1,768.43
26|Shenzhen Froperties 001t 2011 SZESE 11182 10791 3050082 T8 16.87 1134 54180 3,209 A9
27| Tryre & Hubber Gl0aZ3 agoonal SHESE Ai15ma0 S T T0.09 257 2733 a0 47 6,740.23
28| Vacunza Electron AO0A02 00901 SHSE . 12025586 1215980 4578 2414 007 65751 52
281 Victor Omwrard Textile 00l 018 SZSE gl 1181 anlamd 46,899 11.9a 4104 16914 1,621.76
30| Wal Crangian [ 00912 SHEE giiman S19592 SIR 65,78 731 2602 61575 6, 78555
Sharghai Stock Exchange Sammle (16 Companies) 5111 11.13 3175 42802 2,907 24
Ilean|Shenzhen Stock Exchange Sarple (14 Comparies) 4897 2122 2021 31515 2.231.02
Full Sarmple (30 Compaties) 5334 1612 3057 407 35 227199

Stock Exchange —This colonm mdicates the exchanze mwhich company’s & and B shares ave hsted. SHEE refers to Shanghai Stock Farchange, whils SZ5E refersto Sherehen Stodk Exchange.
Feorzameed date — Befbre the worzanmed date, the argamzatim belbnged to the State. The worzanmed date 1s the date that the Chivese goverrenert alloweed the organization to reorganize as a

corporate limited compary.

State Share " — I 1s the percertage of shares held by the State and State-cwmed Legal Persons by the end of 1992
' Public Share %% — It 1s the percertage of shares held by thePublic by the end of 1993
Cffshore Share % - Tt is the percertage of shares held by foreizn mvestars bythe end of 1995,
It is the total shaws of the campany, which is aom of the State, Public and Offshore Shares.
Conparey's Total Equity Market Vahie i Million FMEBs by the end of 1955,
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Table 2: Daily A and B share return and trading frequency
Sample period: Jan 1994 — May 1999

39

T Cgmpansr Tame Stodk L B L Fhare [Efhare [Dodr & [Daily E & Thare  [E Zhare
Excharize Share |Share |Daly Doaily Share Shuare HMo- trade [Ho- trade
o, W, Retum % | Retim %' 'I‘u::mf.rer 'I‘u::mf.rer [T equeticy fTequercy
Fatin (%) [Fatio (%] )% (%)
1 [China Bieyele SZEE 393 &nd ooolf 0155 241 0.19) 038 15.63
2|China Textile BMach HIE a6d[ 356 007 -0.050 334 024 053 2053
3| Chraran Wharf Holdings  |3Z3E R ] 0033 -0.08% 180 023 030 18 &3
4|Chlor &Tkali FHIE 631 3489 0083 -0055 243 019 0.3 287
5|Dajiang (Crranp) FHIE 1.1 28 0037 -0.086 264 037 0.45 20 28
6|Dazhomg Taxi SHIE 524 478 0o&ad -0018 173 028 030 883
7|Erfangt HIE 585 411 00al| -0.095 228 027 0.45 513
3 |First Pencil HIE 523 417 0 066 0.032 243 033 0.6 16.13
9| Fiyta L5E 766 234 0,039 0.008 305 029 0.3% 17.24
10|Gntian Industry SR T 223 0048 -0.121 161 025 0.44 21 .87
11|Health Mmeml Eder SR 210 130 0101 -0022 320 0.47 041 2954
1Z|Hnafa Ekctiomes ZIE addf 360 0083 0193 208 0.a7 0.53 3462
13| Jiang Tower FHIE 08 282 0023 -0.105 1.58 02 03% 0 36
14| Tinqian FHIE 009 283 0025 -0087 253 025 053 1.5
15|Eanka Group ZIE a0.5 385 0 068 0.086 124 0.06 053 33.50
18 |Lianina Fibre FHIE 785 215 0078 -0.054 243 044 030 44 53
17\ Lionda ZEE 283 137 0034 -0044 283 022 0.53 37121
18 |Lizhn, Fhammarentical ZEE 0.0l 400 o010 -0032 211 033 023 2718
19| Merchats Shelhon LR 524 A4la 00a9  -0.002 199 0.1% 0.&1 17.56
20 [Phoene: SHIE 716 234 005a -0.102 214 032 0.6% 14.64
21 |Fefrige Conpressor SHEE A 425 0049 -0.029 27368 039 033 7.02
24 Fubber Belt SHIE 6377 363 0024 0.025 366 029 0.45 4053
23 |Sarman Tecile SHIE T3 2430 0033 0,100 266 050 491 41.5%
24 |Fhenbao Tmdstrial ZIE 243 157 0083 0iio 234 034 0353 3083
25 |5henzhen Petiochemical  |3Z3E 292 103 0033 -0.056 208 022 030 3424
26 |Shenzhen Properties ZIE 227 113 oo2e  -0113 193 021 053 28 B3
27| Ty & Fubber SHIE ) 00&a3 -0.089 191 021 062 3.0
28|Vammm Election SHIE e85 301 0135 0.103 266 022 0.53 o13
25 [Victar Crrarard Testile ZEE 3800 410 0129 0.0&1 286 0.11 023 3736
30[Wa Gaoglan SHiE 731 269 0011 007 119 024 053 143
SHANGHAI STOCKEEZCHANGE (FHEE) 4 AND E SHAFRES (16 COMPANIED
CROSE-SECTIONAL MEAN eia 327 onsl 0037 237 0z0] o7es|  leims
CROSE-SECTIONAL MEDIAN a3.5 315 o0&l -0055 242 027 03z 5245
CROSE-SECTIONAL STDEY 125 12% 0029 0nes 0/l oogl 1110 14587
SHENZHEHW STOCE EXCHANGE (3Z5E) 4 AND B SHARES (14 COMPAMIES)
CROS5-SECTION AL MEAN 7L 283 on4a( 0010 240 023 0433 27538
CROS5-SECTIONAL MEDIAN AL 208 ondal 0030 226 022 0434 29184
CROSE-SECTIONAL STDEY 122 122 0045 0052 054 011l o0l1# ENES
FULL SAMPLE (30 COMPANIES)

CROS3-SECTIONAL MEAN 694 308 oo 0024 239 026| 0p15] 21534
CRO5E-SECTION AL MEDIAH 700 2932 onss 07 241 025 0328 19879
CROSE-SECTIONAL STDEY 1250 125 onz7 0085 05y 010] oF0| 13275

! Papcariaze of & shaves b the and of 1993,

Parcertage of B shares by the end of 1598,
2 Lverage Daily & Share Fetum based on s shawe daily chsing prices.
. Everage Daily B Share Retum based on B share daiby elsing prices.
Emage da.lly &share ey mtn:\, cakmlated as avemge d,a:lly& sh,a:retraﬂmg wohime Dvercvutstandng A shares.
LaLe Ly AR 4 ey & AL, L &
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In this study, the following bivariate GARCH model is posited for the joint
process governing the A and B share return series using the BEKK
parameterization:

Conditional Mean Equation: R;=a + Ry + & D
Conditional Variance Equation: H; = CC + G'H.1G + A'g1€'1A (2)

where R;=[Rat Rg4' is the returns of A and B shares at time t,
Ri1 = [Rat1, Reta]' is the past returns of A and B shares,
& = [eat, 4" is the residual (error) term for A and B share returns at
time t, and g is assumed to be from a bivariate normal distribution,
H, is the conditional variance - covariance matrix of g, with the diagonal
terms % and c’g being the conditional error variance of A and B share
returns.

We jointly model the return transmission and volatility spillover between
Chinese A and B share classes in a bivariate GARCH framework. This allows
us to gain new insight into the dynamic information transmission and price
discovery mechanism between the two share classes. It also has important
implications for pricing, for evaluating trading strategies, and for formulating
regulatory policies in the Chinese A and B share markets. Parameter estimates
of the bivariate GARCH model are presented in Table 3. To minimize the bias
effects induced by non-synchronous trading, we construct three equally
weighted portfolios: full sample portfolio in Panel A (including all 16 SHSE AB
pairs and 14 SZSE AB pairs), Shanghai Stock Exchange portfolio in Panel B
(including all 16 SHSE AB pairs), and Shenzhen Stock Exchange portfolio in
Panel C (including all 14 SZSE AB pairs).

For all three panels, the results for the conditional mean equations
indicate significant positive return transmission from B shares to A shares, and
to a lesser extent, from A shares to B shares. For the full sample presented in
panel A, the return transmission coefficient from B share to A share is 0.1100,
implying that positive returns in the B shares on one day cause positive returns
in the A shares on the next trading day. The return transmission coefficient from
A share to B share is 0.0550, implying that positive returns in the A shares on
one day are followed by positive returns in the B shares. Our results imply that
the mean spillover from B shares to A shares is stronger than that from A
shares to B shares, which is consistent with Chui and Kwok (1998). We also
find that the own-market first-moment return autoregressive coefficients are
relatively insignificant and negative for the A shares, but relatively significant
and positive for the B shares. This suggests that the first moment of stock
return is more persistent for the B shares than for the A shares, and that the
return generating dynamics for the two shares might be heterogeneous.

Empirical results from the conditional variance equations confirm the
presence of significant heteroskedasticity and high volatility persistence in both
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the A and B share stock returns. Significant own-volatility spillovers are present
in both shares (the own volatility spillover coefficient is 0.2352 for the A shares
and is 0.1665 for the B shares for the full sample presented in Panel A). In
addition, there are significant cross-market volatility spillovers between A and B
shares, but the cross-market volatility spillovers are much weaker than their
own-market volatility spillover (the cross-market volatility spillover coefficient
from B share to A share is 0.0035 and from A share to B share is 0.0004). Our
results also indicate that the volatility spillovers from B to A shares are stronger
than the spillovers from A to B share.

Panel B (SHSE sample) and Panel C (SZSE sample) show similar
patterns to Panel A (full sample) in the dynamics of return transmission and
volatility spillover between Chinese A and B shares, but the cross-market
spillover effects are much stronger for the SZSE sample than for the SHSE
sample. This indicates that the Shenzhen Stock Exchange A and B share
markets are less segmented than the Shanghai Stock Exchange A and B share
markets.

In summary, empirical results from the bivariate GARCH model provide
new insight into the dynamics of information flow transmission between the
Chinese A and B share classes. We find significant cross-market return
transmissions (first moment interactions) and volatility spillovers (second
moment interactions) between the two share classes. The first and second
moment spillover parameter estimates indicate that information flow
transmissions from B to A shares are stronger than the transmissions from A to
B shares, which implies that B shares incorporate information (especially
fundamental analysis) more quickly and more precisely than A shares, and as a
result, A share investors may extract better quality information from the pricing
implications of B shares. To a lesser extent, B share investors also extract
information from A share prices, given that the A shares respond faster to
certain news (such as Chinese government intervention policies). On the other
hand, both Chinese A and B shares have strong return volatility persistence,
and the own-market volatility persistence coefficients are much higher than the
cross-market volatility spillover coefficients, indicating limited information
transmission between the two markets.

IV.  THE DETERMINANTS OF LONG TERM FOREIGN SHARE
PRICE PERCENTAGE DISCOUNT

In principle, shares issued by the same company should have the same rights,
same dividends and same prices. Investors should require the same return on
these shares and hence, price these shares at the same level. However,
Chinese A shares can only be bought by Chinese domestic investors while B
shares can only be bought by foreign investors.
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Table 3: Bivariate GARCH model estimates

This tahle provides the brvariate GARCH estiraates for the Fetwn Trarsmission and Volatility Spillover
between the Chinese & and B share stock retums on daily data from Jarmary 1994 to Ilay 1999 for three
eoually weighted portfolios (full saraple, SHEE sample and SZ5E sample). The specification for the
brvariate FARCH model is discussed in the text.

FAFEL A FULL SAMPLE (30 COMPARIES]

Conditional Mean Equation A Share Retum (R. 4 :B Share Fetum (R g
(Return Transmission Parameters) 1
Independent Variablez Coefficient| t Ratio] Coefficient| t Ratiol
Conztant 001800 257" -0.12300  -15.38%
Lag & Share Return (Ra ) -0.0070 1T 00550 7569
Lag B Shate Return (R ) 04100/ 13.75% 019530 24 75%
Canditional lrariance Equation A 3hare Conditional 1B Share Corulith
(Walatility Spiifover Parameters) Variance (0 o g1) Wariance (0 eg)
Independent Variables Coefficient| t Ratio] Coefficient]  t Ratio
Constant 1.2811) 93.31*% 05353 62754
Lag & Sguared Residuals (2. ) 0.2352] BOE3% o.0o04 3.0
Lag B Sguared Residuals (275 ) 0.0035  7.38% 01665 51.00%
Lag & Conditional Variance (0. ., 06366 133.0 EI*: 0.0001 2.00%
Lag B Conditional Variance (5., 00036  §.57% 07157 169204
PAMEL B: SHANGHAISTOCK EXCHARGE & AMD B SHARES (16 COMPANIES)
Conditional Mean Eguation (Return A Share Fetun (R4 \B Share Fetumn (Rg 4
Transmission Parameters) '
Independent Variablez Coefficient| t Ration Coefficient,  t Ratio
Constant 00010 047, 013700 1713
Lag & Share Return (Ra ) 00030 -0.50) 0.0250 357
Lag B Share Return (R ) 005200  7.75% 01560 19.50%
Conditional Yariance Equation (Irolatility A I it B I it
Spdilover Parameters) Variance (0 s31) :‘u’a’ianoe (0 1)
Independent Variablez Coefficient| t Ration Coefficient, T Ratio
Constant 11534 147 19% 02611 3713
Lag & Souared Residuals (2. ) 01534 54.25*: 0.0a01 1.67*
Lag B Sguared Residuals (25 ) 0.0004 2.00% 01436 47.38%
Lag & Conditional Variance (0., 07033 167 80% 0.0000 1.50
Lag B Conditional Yariance (5., 00014 B.33% 050532 224754
1
PAMEL C: SHENZHEM STOCK EXCHANGE & AMD B SHARES (14 COMPAMIES)
Conditional Mean Eguation (Retien A Share Retum (R 4 |B Share Retum (R4
Transmission Parameters) 1
Independent Variablez Coefficient| t Ratio] Coefficient| t Ratiol
Constant 00120 -240% -017700 -16.09%
Lag A Share Return (R ) -0.0290)  -3.22% 01030(  10.30%
Lag B Share Return (Fg ) 01180) 11.80% 01370[ 12454
Conditional rariance Eguation (I olatimty A Share Conditional :B it
Spiliover Parameters) Variance (07 241) Variance (07 gg)
Independent Variahles Coefficient| t Ratio] Coefficient|  t Ratio
Conztant 14444 B255% 16065 94144
Lag & Souared Residuals (27 ) 02430/ 48.30% 00005 2.20%
Lag B Sguared Residuals (25 ) 0.00:9 7.70% 02034 45104
Lag & Conditional Variance (5., DE724] 117.14% oosaf 121584
Lag B Conditional Variance (0., 00013 3274 064456 114.71%

Hate: The asterisk (*) sign mdicates a sgmificance kvel of five peraest or better for tao-tailed test whereas the nzn
() mdicates a sigruficance kel of five percent orbetter for one-taiked test.
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Table 4: Annual A and B share price, return and share turnover summary
statistics by year (from 1994 to 1998) and exchange (shse and szse)*

(1) (] (3] [CY (3] (8] ()] (3]
Statistics Vear{Exdhange DIST | PRICE_&; FRICE E { FETURN_A;{ FETURFN E | TURNEA{ TO_A TO_E
[%w) : (RME) | (FME) (&) () (%) (e (e

Mean 1594 BOTH | 534286 BEES 337 -10813 0583 BEET T4 51125
Median 94 BOTH | a4.885 6325 3247 -17 55 - ES 6787 XAt 51.583
5td dev I594:BOTH | 22870 5213 148 45381 42193 J428] 458710 32148
Chevmess (1594 BOTH 0778 1558 1131 1355 1140 03ed 1011 0330
Enrtosis 1554 BOTH 0747 4785 255 4 7% 2252 0o&s 01&8 0578
Mean 1595 B0TH | 39878 6348 2231 -14 300 -4l 148450 28705F SRST2
Median 95 BOTH | a5847 5785 1317 -17 82 -gEA0 11815 2% asl 1250
5td dev 1595 BOTH 12773 3542 1052 2288 41081 T2mS: 124863 27428
Chevmess (1595 B0OTH 0844 1454 1 5% 15359 1173 1353 0408 0707
Enrtosis 1585 BOTH 07 2187 3559 2554 254 4872 0070 01058
Mean I596:BOTH | 59448 2580 3301 EEE T 22188 11311: B384%0 74453
Median 1998 BOTH | 61581 ga55 4 0l B5A25: 654500 102 T7992AR 55887
5td dev 1596 BOTH 10878 JEH 1 B4 93,585 63.568 Q024 4481edk 50431
Chevmess  (1596:BO0TH 024 0455 0751 0744 1 0al 2143 02 145
Eurtosis 1596 B0OTH -1el 06875 157 0158 1048 SB6li -0584 2211
Mean I :BOTH @ 7172 EE ¥ 228 L1.547% AN 11265 a4d338  SeedT
Median 1S9 BOTH | 77537 780 1553 RS 36 800 180 alflds 54481
5td dev 15597 BOTH 1578 45835 1 B02 F2LS 28873 Q72 247851 25,530
Shevmess (1937 BOTH -0423 1345 2451 0558 1505 2481 01+ 0468
Enrtosis 15597 BOTH 0175 3483 G450 051%; 2883 aalal  -O0644 -0
Mean 1598 BOTH @ 87.5337 8347 1050 2814 408850 11028 4128 355355
Median 1998 B0OTH | 89766 7835 0543 1410 -44 850 TETRD 48425 36583
5td dev 1598 BOTH 5443 2606 0g17 25475 2L75T 145534 244511 24575
Shevmess (1598 B0OTH -1342 [itaa] 28591 0124 1125 3598 0111 034
Eurtosis 1598 B0OTH 1 B6d 0325 8A% 0847 102 18853  -0%1 -1IT3
e 24 ZHEE 75430 2414 2321 L2785, -3055 14170 385851 59053
Median 94 SHEE 75109 B585 175% 2205 -l 855 106200 45914e% 54912
5td dev 34 EHEE 11.465 4372 1518 36.551 43531 124950 378855 24.504
Shevmess 194 iSHESE -0337 1598 1352 1503 1045 251a 1508 0455
Eurtosis 34 SHEE -0.15% 43857 153% 358 0832 10°%3 283 -0
e 34 EZSE 58,609 7473 2866 2385 2005 7483 al2708 41650
Median 94 EZEE 63.107 aall 2555 -15240 -12555 aldd 457571 25763
5td dev 34 EEEE 24176 358 18H FHALE: a%.5a1 aléa; 41650 44075
Skevmess 194 i5E5E -0506 200G 1264 T AS2 1551 2305 0549 2064
Eurtosis 34 5Z5E 0585 5388 2235 2240, 2a13 a6 -0l 5211
Mean 94 BOTH | a7a22 g5 2575 17664 21060 110458 599073 5107
Median 94 GBOTH | 70571 7430 20430 -0.800 -16.1%0 2234 45Rd4d 47581
5td dev 24 :BOTH 19172 4295 175 &6, 750, 58768 I056d4: 395513 35530
Skevmess 194 (BOTH -1055 1875 13521 2130 1 548 325 1145 1 Ad0)
Eurtosis 34 BOTH [kl 445 2108 S5ET 29153 147753 1153 4 20

Nates: (1) CIST=(1-PFICE_E/FEICE_ AT 100%% is the percertage of B share price discowmt fioon 4 share price, where
[ZIPRICE_& 15the ammal closmg price i FME for & share and (3) PRICE_E 15 the ainmal closing price for B shae,

comvarted to FME from HE dollar or U3 dollarusing the comesponding exchange rates, (4] EETUEN 4 15 the aremal
returnon & shave, (3) EETURN_B is the atomal sehornon B shae; (8) TUENBA=TC B/TO_A*100% is the B shae to

These aprenary statitics are baced on sreonal data froem the thitty compardes deeaibed i Tdle 1.
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Table 5: Annual corporate earnings, dividends, share structure, and capital
structure statistics by year (from 1994 to 1998) and exchange (shse and szse)*

%] [0 )] [E)] 3] [ [ [£:3] [E2] [
Statistics | Vear | Exch- | EPS (WImillim; EOE : Doyl : DPS iDRddend i T.Shares ; SECE | OUTE : STATE; DEET

ange ((RME); FME:) [ (%e) 1 (%) ((RME)ihdicaor dmilliee): (0] | (%2) | (%8) | (%)

Tdean 1554 "BOTH | 0254 1043950 144437 23170 00627 07000 3194807 300 68537 56.161 41.0%
Madian 1954 (BOTH | 0.250 09216 14330 126107 0.040 10007 212107 293657 7052 57008 42.1%
std dev 1594 ‘BOTH | 011 600350 B.165) I5.4451 00860 04667 31DERST IAAVE I6.01L 15804 12013
Ckevwmess (1994 BOTH ; 0327 0623 0454 10087 3543 0030 13887 0.156; -0.593F 04415 -0307
Fourtosis 1524 'BOTH | 0638 SUATAD 00T 0184 TERLD (144 40357 0084 08 006K -0488

Mean 1595 [BOTH 017 TETPE 9841 353E: 00970 0767 3EEGI6; 30.TAD o648 S48 40400
Iedian 1995 (BOTH | 0156 518750 TRE6D 28470 0.079 10007 248157 203657 T4.T450 ST.8EE 4043
std devw 1595 ‘BOTH | 013 GR.007E SATO; OIS 0089 04307 Z1008EE 1AM L6700 1631 15463
Chewmess (1995 (BOTH ¢ 1207 1281 1243 0095 0754 -1.33% LI 0.1 0786 D48 0.3
Fartosis 1595 ‘BOTH | Jodl 1318 leodd: -1.3310 -0.330¢  -0.257 LTI 008 -0.197: -0 0178 -0.733

Ilaan 19598 (BOTH | 0.163 G666 T466] ITTEST 00TTE 04337 3524587 30786 OB 0B 54308 41144
Median 1596 BOTH | 0145 417580 736 3050 DA 10007 Z34.87: 20680 Ta148 56636 30767
std dev 1998 (BOTH | 0181 G118 68997 M3IIET 01050 0490 2073190 13308 I7.180% 16480 15941
Skewmess (1530 (BOTH ;| 2161 L7 04610 -0006; 23150 -0.583 L1397 0119 -0.634: -D47E -0.116
Fnrtosis 1995 (BOTH | 8308 43450 0274 -LGTD 68430 1T L4031 01068 0472 -0 144 009239

Ilean 1997 (BOTH | 0043 100008 -T.4487 206257 00541 04007 354007 30000 678710 53819 42562
Madian 1597 ‘BOTH ¢ 0.100 346470 3041; 0.000; 0000 0000 358.7EG; 9.6 TIANT S6.6300 45.030
std dev 1597 BOTH | 03280 L4676 103337 2816l 0000 04087 1834030 125461 174160 16205 10 460
Ckevwmess (1997 (BOTH | -0.488 S0RG4E D06 08d40f 31540 0430 04317 01367 -0.596F -0.430F -0.3202
Fourtosis 1597 'BOTH | 3115 18637 7L 00 16 -1030F 02557 034 0549 -0FLE -1.150

Mean 1593 BOTH ¢ -0033 SLEATTGAE A Q04307 0046 0333 ETT.0EED 3006180 66405 5303 47.0H
Iedian 1998 (BOTH | 0070 I043TE 2A020 0000 00008 00007 I5T.002 202507 63800 550000 46400
5td dev 1998 (BOTH | 0523 2043590 068350 312000 0,100 0479 200Tf0: L4547 I7.88: 17.081 22460
Chevmess (1998 (BOTH | -0.974 LI035 -38130 1044 30360 0745 06027 02057 0415 -D3EE 03214
Fartosis 1593 ‘BOTH | 3080 3938] 15367 0696 1783 15547 -00037 -021T: -08010 -0486 -0.854

lean 2490 i5HEE 0.127 64 300 62400 D6493 00567 04887 401060 31046 TR045T 58511 41858
Median 9423 iSHSE 0.15% 5344 T3EL) 0000 00008 00007 3R60E46T 300D 80000 5015 43260
51d dev 9452 SHEE 0.156 B4.00T QT4Er I0TWED 0081 0503 MIA06; G494 10543 T3 E4T 14060
Skewmess (5470 SHIE | -1371 SUATT -AITED 053D lAa0; 0051 04897 0387 0985 D034 0453
Faurtosis (59458 SHIE 3725 Loom: aag:s 1355 T6ITD I040 0460 0603 1159 D434 0233

Ilean 947 SE5E 0117 366350 Z0650 T3A3E Q081 0857 285020 20106 SOOI 40543 43055
Madian 94595 5ZIE 0.150 447910 5441 18030 0053 1.000; 2654200 26.037; S1.3W: S0.2W: 41730
Gtd dev 94570 585K 0417] L6347 57730 24 1460 01147 04787 113157 1470 154 I8 20631
Chevwmess  (94-58 (5ZEE -L340 SLETGE 50000 0577 25A4p 0ATT 04597 04937 00268 -0.28E 0330
Foutosis (5458 (525K 4806 5EE3) 36438 -1003 TUIRGT -15RET 05527 071N -LI0LE -1.263 0014

Mean 9493 'BOTH | 0132 SLAE0E Lo43) 252637 067D 0567 3469720 3006307 67.0EE G4 443 42513
Iedian 9495 :BOTH | 0152 43510 7444 13030 0036 10007 327207 203051 734467 S6.8IE 42.505
5td dev S92 BOTH | 03080 125456; 40.420; 270560 0005 0497 201671 12205 16953 16.34% 174X
Chevmess (9458 BOTH ;| -1.629 SLATAD o0zt 0610t 46RO 08557 0.151F -0.578 D420 0114
Furtosis 19458 ' BOTH | 9.335 85430 M.oI -logR: Toass -1.952 07550 -0.2751 -0.658 -0.34% 0425

Hote: (1)EP S & the Esming Per Share i EME (adjosted for stock splits and rights issaes’s (23 HT & the camparg”s Het Bwcome in
million BMEs; (Z)EOE & fhe Bt on Equity which & calonlaed ac Mt Buwoane divided by Total Eguityg (4) DRAT & the Dividend
Payont Fatio which is caloalated as Total Dividend divided bee Hat Buwcame; (S)DP S & the Dividerd Per Dibated Share mFRE,; (67
DIVYES i the Dividend Bdicatorwhich equak 1 if the cotpargepays dividend dorive the year and 0 ofhwnarize; (7) & the carparg™s
totalrowuher of chares nmillime; (3) SECE is the percevitaze of B dures over the comipary™s tobal rimmber of shares: (91 0UTE &
the percertaze of B shares onver the comparg™s total axtatardivg dhares; (10 ) STATE is the percevtaze of comgpetny shares held e
the State or State-cwred legal persore; and (11 DEBT isthe debt ratin which is caloalated & total debt ower total assets,

These summary statistics are based on annual d ata from the thirty companies described in Table 1.
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Table 4 presents the cross-sectional summary statistics of annual A and
B share price, return and share turnover data from 1994 to 1998. At the end of
1998, the cross-sectional mean DIST (B share percentage price discount)* is
75% at the Shanghai Stock Exchange, and 59% at the Shenzhen stock
exchange. B shares are on average traded at 54% below A share in 1994 and
87% below A shares in 1998. There appears to be a large foreign share price
discount in the Chinese stock markets. In light of the limited information
transmission and the large price difference between the domestic & foreign
share classes in the Chinese stock markets, we further formulate an empirical
model to capture the financial determinants of long-term foreign share discount.
Are company’s fundamental financial variables important determinants of the
degree of foreign share discount?

Table 5 presents the cross-sectional summary statistics of annual
corporate earnings, dividends, share structure and capital structure. Annual
EPS (earning per share) and DPS (dividend per share) are both adjusted for
company’s capital changes (such as rights offerings and stock dividends). The
companies’ NI (Net Income), ROE (Return on Equity), and DivNI (Dividend
payout ratio) are also described in the Table 5. In addition to these company
cash flow measures, we also develop OUTB (percentage of B shares over the
company’s total outstanding shares), STATE (percentage of State-owned
shares over the company’s total shares), and DEBT (percentage of total debt
over total assets) to reflect the companies’ share structure and capital structure.

While A share investors (Chinese domestic residents) are likely to be
more sensitive to government interventions and policy factors, B share
investors (foreign investors) may be more sensitive to the listed company’s
fundamental financial strength. We hypothesize that the degree of B share
price discount may be related to the listed company’s earnings, dividends,
ownership structure, capital structure and liquidity factors. The following model
is constructed to examine the determinants of foreign share price discount in
the Chinese stock market.

DIST, = by + b;TURNAB, ; + b,EPS; , + bsDIVNI, ; + b4OUTB, , + bsSTATE, ,

+ b68TATE1,t + b7D95t + b8D96t + b9D97t + b10D98t + bllsHSEi (3)
where DIST;; is the B share percentage price discount; TURNBA is the B share
to A share relative liquidity ratio in %; EPS is the Earning Per Share in RMB
adjusted for stock splits and rights issues; DivNI is the Dividend Payout Ratio
which is calculated as Total Dividend divided by Net Income; OUTB is the
percentage of B shares over the company’s total outstanding shares; STATE is
the percentage of company shares held by the State or State-owned legal
persons; DEBT is the percentage debt ratio which is calculated as total debt
over total assets; D95, D96, D76, and D98 are indicator (dummy) variables of
years 1995, 1996, 1997 and 1998, respectively; and SHSE is an indicator
variable for companies traded in Shanghai Stock Exchange.
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Table 6: Cross-sectional time series regression for B share percentage price

discount

This regression model is estimat ed using arennal data from 1994 thoough 1998 for the thitty compandes described I Table 1.
The deperident wariahle JFST i the B share percerdaze price discomd fromn & share foyear t for comparge 1, which is
calolated 4 (1-PRICE E | /PRICE_& *100%. This E chare percertage price discomd meamire ic regressed agaimet the
followring waridbles: TUAWEBA=TO_B/TO_&*100% iz the B share to & shares Hquidity ratio & %, ERY is the Eambg Per
Share i EME (adpested for stock splite and righes deanes’y D0VT ic the Divddend Papont Ratio which is calonlated a¢ Total
Diividerid divdided teer Het Fucoane: O UTE ic the percertaze of B chares ot the comipatg™s total oxtstanding chares; STATE ic
the percertage of comp arge shates held bor the State or State-oamed legal persons; DEBT ic the percerd aze debt ratio which is
calorlated e total debit ovrer total accete; DOS DOG, DTG, aud DOF are indicator wariables of years 1985, 1996, 1997 and 1993,
Tespe ctively; and SESE is an indicator variable for oommpardes traded i Shanghal Stods Exnchoange.

DIST  =b, +b TUENAE +b EPS  +b DIVHI +b OUTE  +hb STATE
+b DEET  +b.D95 +b D96 +h D97 +hb D95 +k SHEE
Wrariable ICoefficieant [Standard ftraie’ |Sigedficat | Toloance [Wariae | equartial S 525 divided o
\Estimate,  Emor i 'Lml 'var.nel 'Inﬂmm 'ocf Saares 'R.egressm Sm o]
i i i I I IFa'-‘T-OI I I(SSSJ i Squares (35K
PAWEL &4 FULL S4WPLE (30 COMPAHIES)

B = T6.50%,; Adsted B = T2.41%,; F Wahie = 18320
COMSTANT (b)) (39.401 G438 G.120%  0.000
TUREHE M ) -0, 183 0.101 L0y ek 0073 0.7a2 1.269 102,10 0.51%
EDSih-) -14.351 3078 S4aTes 10,000 .77y 1.227 472090 43 02%
DIWHIb ) 0.013 0.035 0.zyo 0.706 0.247 1.120 21.450 0.22%
OUTEL) 0.146 0.071 2047 0043 0.552 1.211 5758.10 15.20%,
STATED: 0.141 0058 2.420% 10017 0.865 1.157 1091 20 2.88%
L'EETh. ) -0.141 0055 S293Es 10004 0879 1.137 50240 1.33%,
Lo b - 5.635 v 1.g30¢=+ 10062 0579 1.726 1451 80 4 26t
Db 5684 862 1.936%  10.049 0.587 1.702 317940 8.30%
Lo7h ) 22,125 2026 7563 10,000 0.562 1.7 440,10 1.19%,
NEEET R 233,146 3075 10772 10.000 0.551 1.216 1220990 24 2T
SHEE (b)) 12.01% 2a00 5.353%  10.000 0476 2101 304220 2.03%

DA4HEL E: SHANGHAI STOCE EMCHANGE 4 AHD B SHARES (16 COMPAMIES)
= T71.91%; Sdpusted B = 62.53%,; F Vi =30.250
COMSTAMT (h) 142.419 ?.2?9 G.raos 0,000
TURME&h ) -0.070 0.075 -0.930 0.351 0,740 1.336 3277 0. 48%
EPSib) -18.239 6072 S3.004 % 10004 0.638 1.568 2110.18 30 G0%,
DTWHIh ) 0.025 0027 0924 0.359 0.549 1.17% T.12 0.10%,
OUTEL. ) 0295 0076 .900%  10.000 0.5 1.157 42816 6.21%
STATED: 0.092 0062 1.482 0.143 0.500 1.250 1476 0.21%
L'EETih.) -0.120 0062 L.oahsek 0 050 0765 1.207 64,11 0,03,
IEET ] -0.2T4 21490 0.110 0913 0574 1.742 34785 504 %
Lok -3.582 PR X 1.442 0.154 0.550 1.217 192007 28.72%
Do) 10.513 5408 4. 125%  0.000 0,522 1.914 3.04 0.0
Da3ih 00 10,359 2807 G.683% 10,000 0.473 2113 1906.33 AT 65%
PAMEL C: SHEHFHEM 5TOCEK EXCHAHGE & ANMD E SHARES (14 COMPAHIES)

E = T1.62%,; Adjasted B = 67.19%,; F Wahie = 16.150
CONSTANT () |34.336 10971 13.130% |0.003
TUEME &b ) -0.096G 0273 -0.350 0.728 0.735 13561 T25.00 2.81%
EPSib) -7.478 4 203 -1.a05 10077 0674 1.454 a7as 20 26 26%
DTWHIh ) -0.127 0.071 Slrrade 0081 0.705 1.41% G900 0.27%
OUTEbL) 0.024 0.111 0758 0451 0714 1.400 0.00 000
STATEL:) 0.145 0028 1.651 0.104 0227 1.209 40,00 0. 19%:
L'EETih.) 0177 0.074 -d.a00 S0L0E0 0.203 1.112 G, T 2.50%,
IEET ] 12,520 5,204 2.611% 10012 0527 1.206 1094 .20 4. 25%
DAk 12.480 4813 I.841% 10,000 0.54% 1.823 1274 .90 4 05
DA 37.156 4 226 T.a00% 0,000 0,546 1.833 T45.00 2.80%
Da3ib o) A0.707 5.016 10.110% 10.000 0.505 1.9280 14380.50 55.70%,

The asterisk (%) siznindicates a signdficance kvel of five percertd orbetter for taro-tailed test whereas the sizn (%+)

mdicates asigrificance lewel of fore percent or better for ome-tailed test.

Sequential Som of Squares [355) indicates the sequertial reduction m the wariability of'the dependent varable DIST
foreach mdependert variable added to the regresson
The ratio of sequertial Sum of squares (555] to Begression Sum of Squares indicates the percartage cardriutin by

each independert variahle m explanmg the variability of the dependert varable DIST.
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The cross-sectional time series regression estimates of Equation 3 based
on annual data from 1994 to 1998 for the thirty companies are reported in Table
6. The four year indicators (1995, 1996, 1997 and 1998) all have significantly
positive relationship with the foreign share price percentage discount,
suggesting higher level of share discount in 1995-1998 than that in 1994. The
dramatic annual fluctuations in foreign share discount can be partly explained
by volatility in Chinese government market intervention policies, time series
variations in foreign exchange rates, and changes in overseas stock market
relative performance (such as the US and HK stock markets). In addition, the
SHSE indicator has a significant coefficient of 13.92, which indicates that B
share percentage discount at SHSE is on average 13.92% higher than the
discount at SZSE for companies with the same financial strength. Since B
shares are traded by foreign investors in US dollars on SHSE and HK dollars
on SZSE, most SZSE B share investors are Hong Kong residents/mutual funds
who know more about Chinese local policies and company information than
SHSE B share investors and hence, price the B shares at a smaller discount
than the SHSE B shares.

Consistent with our expectation, the coefficient of Earning Per Share
(EPS) is negative and highly significant, indicating that lower Earning Per Share
is associated with higher B share price percentage discount. EPS accounts for
31% of the regression explanatory power at SZSE. This significant negative
relationship between B share percentage price discount and company earnings
shows that foreign investors tend to react more strongly to weakness in the
listed company’s ability to generate earnings. The earnings of listed companies
have deteriorated during the sample period, with the cross-sectional median
EPS (adjusted for stock splits and rights issues) ranging from 0.250 RMB in
1994, 0.156 RMB in 1995, 0.145 in RMB in 1996, 0.100 RMB in 1997, to 0.07
RMB in 1998. Unlike Chinese domestic investors, foreign investors place
stronger emphasis on the listed company's current earnings. In addition, this
stronger emphasis on earnings valuation by B share investors might be due to
the differences in accounting earnings reported to A and B share investors.
Chen, Gul and Su (1999) examined the difference between earnings based on
Chinese GAAP (released to A share investors) and those based on
International Accounting Standard — IAS (released to B share investors). They
found that earnings under the Chinese GAAP are on average 20-30% higher
than those reported under the IAS. In summary, the observed significant
negative relationship between company earnings and B share percentage price
discount may be explained by difference in accounting standards, difference in
perception of Chinese stock markets’ political and policy risks, and the resulted
difference in sensitivity to company’s current ability to generate earnings.

However, the DivNI (dividend payout ratio) does not appear to have
additional explanatory power beyond company earnings. The DivNI coefficient
is insignificant and only accounts for 0.22% of the regression's explanatory
power. The cross-sectional median of dividend payout ratio (see Table 5)
evolved from 12% in 1997, 35% in 1995, 28% in 1996, to 0 in 1997 and 1998.
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The decrease in dividend payout ratio for Chinese companies in recent years
was accompanied by an increase in the use of stock dividends (or bonus
issues). It appears that the degree of dividend payout does not have significant
impact on the B share percentage price discount.

B shares are traded far less frequently than A shares, which leads to a
substantially lower B share turnover ratio. We include the B share relative
liquidity ratio (TURNBA= B share turnover ratio/A Share Turnover Ratio*100%)
in the regression to see whether companies with higher B share relative
liquidity ratio are associated with lower B share percentage price discount. Our
results indicate a negative but insignificant relationship between TURNBA and
B share percentage price discount. The size of long-term foreign share
percentage discount does not appear to be affected by the B share relative
liquidity ratio.

In addition, the debt ratio (DEBT), which measures a company's capital
structure, has a significantly negative regression coefficient, which suggests
that companies with higher leverage are associated with lower B share
percentage price discounts. Theories and empirical evidence regarding the
effect of capital structure on the value of US firms are mixed. On one hand, it is
argued that issuing bonds can lower the cost of capital, avoid equity dilution
due to issuance of additional common stocks, and hence, increase the value of
the firm. On the other hand, it is suggested that bankruptcy costs may increase
as a result of the increasing use of risky debt. In China, companies mostly
obtain external financing through borrowing from State banks or issuing bonds
to employees and other investors. On average, B share investors’ favorable
valuation of higher leveraged Chinese listed firms might be due to relatively low
bankruptcy rate associated with Chinese State-owned enterprises. However,
the capital structure as measured by the debt ratio only contributes to 1.33% of
the regression explanatory power in the full sample.

To examine the impact of ownership structure on the B share percentage
price discount, we include STATE (percentage of company shares held by the
State or State-owned legal persons) and OUTB (percentage of B shares over
the company’s total outstanding shares) in equation 3. Both coefficients are
positive and significant in the full sample, with STATE contributing to 2.88% of
the regression explanatory power, and OUTB contributing to 15.2% of the
regression explanatory power. Chinese government maintains a controlling
stake of the listed company through direct ownership by the State or indirect
ownership by State-owned legal persons, which accounts for an average 53%
of listed company shares in 1998. A higher State ownership could result in
more government intervention in the listed company's managerial decisions and
hence, creates potential conflict of interests between and the State and public
shareholders. Therefore, foreign investors have negative reaction to companies
with higher State ownership, which is consistent with our empirical finding that
State ownership percentage and B share percentage price discount are
positively related. Since State-owned shares cannot be traded in the market,
company's outstanding shares only consist of non-State public A shares and B
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shares. OUTB indicates the number of B shares as a percentage of the
company's total outstanding shares, which is about 66% in 1998. Since most B
shareholders are offshore, only non-State public A shareholders will be able to
monitor and participate in managerial decision making process of the listed
company on a regular basis. Therefore, we observe a positive relationship
between OUTB and B share percentage price discount, suggesting that a
higher percentage of offshore public share ownership be related to lower
protection for the public shareholders' interests. In summary, the ownership
structure of Chinese company has significant impact on corporate controls and
managerial decisions, and hence affects B share percentage price discount.

V. SUMMARY

This study investigates the short-run dynamic transmission of information flow
between Chinese A and B shares for the period January 1994 to May 1999.
The analysis is carried out using a bivariate GARCH framework that jointly
models the first and second moments of stock returns from both share classes.
We find significant cross-market return transmissions (first moment
interactions) and volatility spillovers (second moment interactions) between the
two share classes. The first and second moment spillover parameter estimates
indicate that information flow transmissions from B to A shares are stronger
than the transmissions from A to B shares, which implies that B shares
incorporate information (especially company fundamental analysis) more
quickly and more precisely than A shares, and as a result, A share investors
may extract better quality information from the pricing implications of B shares.
To a lesser extent, B share investors also extract information from A share
prices, given that the A shares respond faster to certain news (such as Chinese
government intervention policies). However, the A B share cross-market
volatility spillover coefficients are much lower than their own-market volatility
persistence coefficients, indicating weak information transmission and
segmentation between the Chinese A and B share markets.

In light of the limited information transmission and the large price
difference between the domestic & foreign share classes in the Chinese stock
markets, we further formulate an empirical model to capture the financial
determinants of long-term foreign share discount. We examine the relationship
between annual B share percentage price discount and the listed company’s
fundamental financial variables, including measures of company earnings,
dividend payout, ownership structure, and capital structure. Our results show a
significant negative relationship between B share percentage price discount
and company earnings, suggesting that foreign investors tend to react more
strongly to weakness in the listed company’s ability to generate earnings.
Furthermore, our results indicate that companies with higher financial leverage
are associated with lower B share percentage price discount. In addition, a
higher State ownership could result in more government intervention in the
listed company's managerial decisions and hence, results in a positive
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relationship with B share percentage price discount. Due to its important
implications for corporate controls and managerial decisions, ownership
structure has significant effect on the B share percentage price discount.
However, dividend payout ratio does not appear to have additional explanatory
power for the B share percentage price discount after considering the
company's earnings, capital structure and ownership structure.

The findings of this study shed new light on the dynamic information
transmission across markets with ownership restrictions and the financial
determinants of long-term foreign share price discount.
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NOTES

1. Besides A and B shares listed in China, Chinese companies can list "H"
shares at Stock Exchange of Hong Kong and "N" shares at New York Stock
Exchange upon approval by the State.

2. See Glosten and Milgrom (1985) and Easley and O’Hara (1991).

3. State-owned A shares are sometimes referred to as C shares.

4. The B share percentage price discount DIST;; from A share in year t for
company i is calculated as (1-PRICE_B;; /PRICE_A )*100%, where the B
share annual closing price has been converted to RMB using the
corresponding exchange rate at the end of year t.
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