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I nfor mation Asymmetry and Asset Prices:

Evidence from the China Foreign Share Discount

Abstract
We examine the effect of information asymmetry on equity prices in the local A- and foreign B-
share market in China. We construct measures of information asymmetry based on market
microstructure models, and find that they explain a significant portion of cross-sectional variation
in B-share discounts, even after controlling for other factors. On a univariate basis, the price
impact measure and the adverse selection component of the bid-ask spread in the A- and B-share
markets explains 44% and 46% of the variation in B-share discounts. On a multivariate basis,
both measures are far more datistically significant than any of the control variables. We also
examine the behavior of B-share discounts after the B-share market was partially opened up to
domestic investors after March 2001. Not only do we observe that B-share discounts decline from
an average of 72% to 43%, but we also find that the differences in the adverse selection

components across the markets shrink.
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The extent of information asymmetry in the inteiodl equity market has become a very
important topic. The question of whether domestiestors have better information than foreign
investors has also become increasingly controvewithough a few papers argue that domestic
investors have a linguistic and cultural advant@yennan and Cao (1997), Choe, Kho and Stulz
(2001), and Hau (2001)), others argue that foreiyestors have an informational advantage
because they possess a significant amount of imeedt experience and expertise (Seasholes
(2000), Grinblatt and Keloharju (2000), and FrootdaRamadorai (2001)). Despite this
controversy, it is more commonly accepted that im@rmational disadvantage of foreign
investors is responsible for their reluctance st in foreign securities (Kang and Stulz (1997),
Brennan and Cao (1997), and Grinblatt and Keloh@(01)).

Although there is much evidence on informationaynametry in international equity
markets, very few studies examine whether inforomati asymmetry affects equity prices. The
only exceptions are Bailey and Jagtiani (1994) Bodhowitz, Glen and Madhavan (1997), who
find that foreign investors in Thailand and Mexgs®em to prefer to invest in larger companies that
display greater financial disclosure and less imfation asymmetry, and that therefore the price
premiums of foreign shares over domestic sharebigter for larger market capitalization firms.
However, market capitalization might capture sortfeeofirm attributes. For example, firm size
might measure share liquidity. Larger firms mightvé a more liquid foreign market, which would
result in larger foreign share premiums. Furtheendéoreign institutional investors might have a
mandate to invest only in larger companies, andavthws be willing to pay higher prices.

In this paper, we borrow from the literature on ke#microstructure to construct measures
of information asymmetry, and examine whether th@esasures can explain asset prices in the
Chinese A- and B-share market. Before 2001, thiee€Se stock market was a perfect example of
market segmentation, in which domestic investordctonly trade A (local) shares, and foreign

investors were restricted to trading B (foreigrargis: Although the two share classes are identical

1 In March 2001, the Chinese government opened eiBtshare market to domestic investors.



with respect to shareholder rights, such as vaimdy profit sharing rights, B-shares are traded at a
discount relative to A-shares. As with other egimey markets, foreign investors find it difficult
to acquire and access information on Chinese ficorapared with domestic investors. In fact,
information asymmetry may be more severe in Chagashare manipulation and insider trading is
widespread and investor protection rights are agally codified (Chakravarty, Sarkar and Wu
(1998)).

We first develop a simple model of informatiorymsnetry for the China A- and B-share
market, in which the private information is posgesdy some domestic investors but not any
foreign investors. Basically, an increase in piheportion of informed domestic investors will
have an impact on the market depth through twockffe The first is the adverse information
effect, whereby uninformed investors will adjustithdemand in response to unexpected changes
in share supply (the reciprocal of order flowsThe second is the risk bearing capacity whereby
informed investors will require a smaller risk piam if they have less information uncertainty.
An increase in the proportion of informed domegtigestors will have different effects on the
share prices and market depth in the A- and B-eshrarket. We show that the B-share discount
is a function of the proportion of domestic infonévestors, although in a non-monotonic
fashion. The proportion of domestic informed inwes in the A-share market, which measures
the information asymmetry between the two markitffuences the market depth or the price
impact parameter. Because of that, the modeditilites that even without liquidity consideration,
there could exist a relationship between the Beslkigscount and relative market depth in the two
markets.

Based on the transactions dataset for firms in l@aih China from 2000 to 2001, we
estimate several information asymmetry measuresuding the price impact coefficient, the
adverse selection component of the bid-ask spreddtee probability of informed trading (PIN)
measure, and examine whether they can explain B sliscounts in China. As we are also aware
of other explanations for foreign share discousts;h as liquidity (Chen and Xiong (2001)),

market momentum (Karolyi and Li (2003)), and spatué behavior (Mei, Scheinkman and



Xiong (2003)), we also control for the influencetbése variables when analyzing the impact of
informational asymmetry measures.

Our results indicate that the information asymmaetgasures explain a significant portion
of the variation in B-share discounts. On a unatgrbasis, the difference between the price impact
parameters and the difference between the advetsetisn components in the A- and B-share
markets explain 44% and 46% of the variation inhBre discounts. On a multivariate basis, these
two components are far more statistically significdan any of the control variables in explaining
B-share discounts. We also examine the behavi@-siiare discounts after the B-share market
was partially opened up to domestic investors dtarch 2001. Not only do we observe that B-
share discounts declined from an average of 72%3%, but we also find that the difference in
adverse selection component between the two masketsnk. Therefore, by allowing domestic
investors to trade in the B-share market, theldeds of an information disadvantage, and the B-
share discount becomes smaller.

By showing that our information asymmetry measucan explain variation in B-share
discounts, our paper contributes to the literatordemonstrating that information asymmetry is
priced in international equity markets. It shoblel mentioned that the information asymmetry
problem in China is distinct from the illiquiditywhich has been shown to be able to explain the B-
share discounts as well (for example, Chen and i(#001)). In general, the information
asymmetry is associated with illiquidity, as a geealegree of informed trading will increase the
adverse selection cost which deters liquidity. Bu€China, the A-share market, which has more
informed trading, is also much more actively tradlean the B-share market. Furthermore, our
regression results that the information asymmeteasares are much more important than other
control variables, including trading activity meess) indicate that the information asymmetry is
far more important than illiquidity in explainingpe B-share discount. Nevertheless, we want to
emphasize that the explanatory power of informaséiggmmetry is on the cross-sectional variation

of B-share discount, rather than on the absolwl.le



The rest of the paper is organized as followsti@ed contains a brief overview of the
Chinese equity markets and related literature. i@ectl presents a simple framework of
information asymmetry for the A- and B-share mark8ection Il discusses the methodology for
the construction of information asymmetry measuaes control variables. Section IV introduces
the data, provides preliminary statistics, andulises the empirical results. Section V summarizes

the main findings of the paper.

|. Overview of Chinese Equity Markets and Related Literature

China’s two securities markets, the Shanghai ®é&=z1Exchange (SHSE) and the Shenzhen
Stock Exchange (SZSE), were established in NovertB80 and July 1991, respectively. The
shares that were initially listed on the SHSE drelSZSE were called A-shares, and could only be
traded by Chinese citizens. Starting in early 138®ther category of shares, known as B-shares,
was introduced exclusively for foreign investor&-shares are domestic ordinary shares that are
denominated and traded in yuan by Chinese citiZBms.majority of A-shares are issued by state-
owned enterprises and can be classified as: (i¢ staares, which are held by the government
through a designated government agency; (ii) lsbates, which are held by “legal persons,” i.e.
enterprises or other economic entities, but naiddals; and (iii) public shares, which are owned
by ordinary Chinese citizens. B-shares are ordirstugres offered to foreign investors, and are
legally identical to A-shares, enjoying the samgéngprights and dividends. The main difference is
that all transactions, dividend payments, traded, guotes, are conducted in foreign currency —
U.S. dollars for the Shanghai B-shares and Honggkdmilars for the Shenzhen B-shares.

Before 2001, the Chinese stock market was a urégqaenple of market segmentation. A-
shares were restricted to domestic residents, \&@hefereigners could hold only B-shares.
However, after March 2001, domestic residents caaikb purchase B-shares with foreign
currency.

The fact that B-shares in China trade at a discsua puzzle. According to Bailey, Chung,

and Kang (1999), except for China, foreign shasdsbi price premiums in all other segmented



markets’ In theory, foreign investors can diversify parttbg risk that is inherent in B-shares
through non-Chinese stocks, whereas domestic iongesinnot. The required rate of return should
therefore be lower for B-shares, which would resuls B-share premium instead of a discount.
However, Fernald and Rogers (2002) attribute thetfat Chinese investors accept lower rates of
return primarily to the lack of alternative invesmm opportunities. Because of the
underdevelopment of financial markets and capialtrols, it is difficult for Chinese investors to
invest overseas, and the main investment alteméibank deposits. However, bank deposits tend
to pay interest rates that are below internatidesals, and thus Chinese investors face a lower
opportunity cost of capital and may demand lowegreeked rates of return. Although the lack of
alternative investment can explain why A-sharessamid at a premium relative to B-shares, it
cannot explain the cross-sectional variation inh&rs premiums. A few other explanations have
been offered.

One common explanation for the B-share discounthds foreign investors find it more
difficult to acquire and access information on loChinese firms relative to domestic investors.
There is much international finance literature tdatuments information asymmetry between
foreign and domestic investors (Kang and Stulz 7)%hd Portes and Rey (1999)). Information
asymmetry arises from differences in accountingnddeds, disclosure requirements, and
regulatory environments across countries. Inforomtisymmetry is also a common explanation
for home bias. Information asymmetry is particiylaevere in China. For example, many Chinese
firms do not fully disclose material changes initheisiness conditions, and published statements
are not always prepared according to internatiawdounting standards. Furthermore, share
manipulation and insider trading are widespread, there is a lack of codes to protect investors.
Because of information costs, foreign investorsicdvaolding stocks that they do not know

(Merton (1987)), which results in discounts foreign B-shares in Chira.

2 These markets include Indonesia, South Korea, Malaysia, Mexico, Norway, the Philippines, Singapore,

Switzerland, Taiwan, and Thailand.

3 A couple of papers provide evidence on informatmymmetry between foreign and domestic inves®ased on
transaction data, Chan, Menkveld and Yang (2008)vstihat A-shares lead B-shares rather than the Sigpavhich
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Other explanations are offered for the B-shasealint. The first alternative explanation is
the liquidity hypothesis, which states that thecdisits are to compensate foreign investors for
lower liquidity and higher trading costs. This ischuse the A-share market is generally much
more liquid than the B-share market. According taidud and Mendelson (1986), the illiquid B-
shares should have a higher expected return angrexed lower to compensate investors for
increased trading costs. Supporting evidence igiged by Chen, Lee and Rui (2001), who find
that the relative trading volume of B-shares tohares is strongly negatively related to the
discount. Chen and Xiong (2001) find additionapmort for the liquidity hypothesis in the
Chinese market by showing that restricted instihal shares have an average discount of 78% to
86% compared with their unrestricted counterparts.

The second alternative hypothesis is that A-shamemiums are a reflection of the
speculative bubbles that are created by domestestors (Mei, Sheinkman and Xiong (2003)).
This hypothesis is based on the theoretical modeSaheinkman and Xiong (2003), which
illustrates a resulting speculative component seagrices, and predicts that there is a positive
relationship among the volume of speculative trgdihe size of the speculative component, and
the volatility in stock prices. In their empiridast, Mei, Sheinkman and Xiong (2003) assume that
the A-share price, but not B-share price, contaispeculative component. Consistent with their
explanation, they find that the A-share turnovee ravhich proxies for the amount of speculative
trading, explains 20% of the cross-sectional vemain A-share premiums.

The third hypothesis is the differential riskployhesis, which states that domestic and
foreign investors face different investment oppoitiu sets. Due to capital controls, Chinese
investors cannot diversify overseas. Thus, theeedivergence in risk exposure between domestic
and foreign investors, as the risk of A- and B-ekas evaluated based on different investment

benchmarks (Chinese market and world market returfisere is, however, little or weak

provides indirect evidence that foreign investarshie B-share market are less informed than domastéstors in the
A-share market. Using the number of company oitetiin the Wall Street Journal index as a proxyifiéormation

asymmetry, Chakravarty, Sarkar and Wu (1998) detratesempirically that this proxy explains a sigraiht portion of
the cross-sectional variation in B-share discounts.



empirical evidence to support this hypothesis. Bamakiramanan and Lee (2001) find that the B-
share discount is positively related to the covargarisk of B-shares with the Morgan Stanley
world market index, but find no evidence of a negatelationship with the covariance risk of A-

shares with the Chinese market index. Fernald agkR (2002) also find no evidence that the B-

share discount is related to either B-share or &eslsovariance risks.

II. A Model of Information Asymmetry for the China A- and B-Share

M ar ket

In this section, we develop a model of informatasymmetry for the China A- and B-share
market. While the model is simple, it serves losirate the effect of information asymmetry on
the B-share discount and derives some implicatmmshe relationship between the two. The
model is based on Grossman and Stiglitz (1980), wtroduce informational asymmetries into a
noisy rational expectations model of asset pricidde extend the model to two segmented
markets, whereby domestic and foreign investordetia the A-share and B-market separately,
although uninformed investors in both markets canfdr partial private information of informed
domestic investors based on the A-share price.

We assume the domestic investors in the A-simandet fall into two types: informed and
uninformed, in a proportion ot and1-A. We further assume that all foreign investorthiz B-
share market are uninformed. This assumption dhdbreign investors are uninformed is for
convenience of analysis and could be relaxed witbhanging the key implications of the model
as long as a smaller proportion of foreign invesisrinformed. All investors have CARA utility

functions with a risk aversion coefficieptor a risk tolerance parameter(i.e.7 =1/ p). For

the A- and B-share security issued on the same anymphe future payoffy) is the same but

uncertain, withv ~ N(\_/,a\?)). We assume that the domestic investors who rdoenied get a

noisy private signa(S) about the future payoff such th8t=v+¢eg with £g ~ N(O,ag). The

uninformed domestic investors and foreign investtrsiot observe the private signal, but attempt



to extract information on the signal based on thghare price B,). They are at an informational

disadvantage, however, as noisy asset supply pievtka A-share price from being perfectly
revealing. A-share asset supply is denotee N(?/,asz,); B-share supply is denoted
z~ N(E,af). For convenience, we express all variance paemsein precision terms:

r,=1o;, 1,=10o; 1,=1l0,, 1,=1/0;.

A. Price equilibrium in the A-share market

We denote demand of informed domestic investsrs,éP,,S) and demand of uninformed

domestic investors asi(P,). The market clearing condition implies thati x'A(PA,S) +

(1-1) XLA( Pa)=y. To derive the equilibrium, we conjecture that dwilibrium price in the
A-share market is linear in the private signal &mgl market supply. For ease of exposition, we
specify the A-share price as a function of the gsepin signal AS=S-S) and the unexpected

change in A-share supplyly = y—§/), as S and Ay contain the same information &and y .

The following is the functional form for the A-skeaequilibrium price:

Pa =56+ BEAS+ B2y 1)

It could be shown that the parameters in equatip@re:
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where = ol =An(ry +1,), o =(1-Ay(Ty +ary).

1+ % 1,

(Proof: see Appendix A. 1)

B. Price Equilibrium in the B-share market
The derivation of price equilibrium in the B-shanarket is more straightforward. Since

there is no informed foreign investor, all demandes from uninformed foreign investors. This

demand, denotedLé( Pa ), is a function of A-share price as foreign investalso infer the private

information of informed domestic investors from tAeshare price. As a result, the market

clearing condition implies that: xLé (Pp)=z. We also specify the B-share price as a function

of the unexpected change in B-share suppﬂ;/:(z—E), and the functional form for the B-share
equilibrium price is:

PB =Qp +GBPA+02AZ ) (5)

Since Pp = By + Bs4S+ Bydy, equation (5) could be further specified as:

Ps =5 +BSAS+ By Ay + p7 Az (6)

It could be shown that the parameters in equagdmare:

ﬁosz(lir)g_(ml)wBE )
B = ) ®)
B = ey e @ ) ®
TP (10)



where w? =n(ry+erg).

(Proof: see Appendix A. 2)

C. Analysison B-share Discount and Market Depth

The theoretical analysis shows that the A- and &eslprices are determined by a number
of parameters. Our primary focus is how it is eiéel by the degree of information asymmetry,
which is measured by the proportion of informed dsetit in the A-share marketi(). We
perform numerical analysis to examine the effecil oh the A-share and B-share prices. As a
benchmark case, we assume there is no surprisgnal $4S=0), and no unexpected change in

supply in the A- and B-share markety(=4z=0). A key parameter of the model is the quality of
the information signal received by informed investo We assume that, =5 andr,. =5,
implying a signal-to-noise ratio of 1. The investizk tolerance parameter () is assumed to be

0.5, and the interest rate Xis fixed at 2%. For other parameters, we assthae 7, =7, =5,

\_/:Sandgl =z=6. It should be noted that a change of the pammetiues does not have a
qualitative effect on the relationship betwegrand the share prices in the two markets.
Figure 1 plots the values & and Ps againsti . It shows that both the A- and B-share
prices are positively related to the proportionimformed domestic investors in the A-share
market. It should be noted that an increaseemtioportion of informed domestic investors in the
A-share market has two effects. First, the infanmevestors will have a larger demand for A-
shares because of the private signal they possssond, the uninformed investors in the A- and
B-share markets will have less uncertainty aboatgayoffs because they can infer some of the
private information based on the A-share price. aAsesult, an increase in the proportion of
informed investors will reduce the risk premium foformation uncertainty, resulting in higher
share prices in both markets. This result in iast with Easley and O’Hara (2004) that a higher

fraction of traders who receive the private infotioma will make the stock less risky for both the

10



informed and uninformed investors, thus decreasiiagost of capitél. Figure 1 also plots

the difference betweeR, and Pg , or effectively the B-share discount, against The discount

is non-negative for all values df. Holding the share supply in the two marketsghme, since
the aggregate investor in the A-share market isemoiormed than in the B-share market, the
demand for A-shares will be larger than the dem#osrdB-shares, resulting in the A-share
premium or B-share discount. Figure 1 shows thsh&e discount first increases with,
reaching a peak around the value of @2 A, and then decreases with The reasoning is as
follows. When increases initially, informed domestic investorsowtave less uncertainty about
the stock’s payoff will have bigger demand thannfmimed foreign investors so that the B-share
discount will increase with the proportion of infieed investors in the A-share market. But once
the proportion of informed investors grows “sigo#ntly,” the A-share price becomes very
informative and the uninformed investors in the Hawe market have less information

disadvantage, so that the price differential betwtee two markets declines.

We also examine the two parameters in equat{dhsand (10):Ai anddi, which
A B

measure the impact of unexpected changes of shppdyq 4y and 4z) on the prices in the A- and

B- share markets, respectively. The unexpectedgdsaof share supply are reciprocal to the noise

trading in Kyle (1985), although the former refeesupply shocks while the latter reflects demand

shocks. Similar to Kyle's modelé,li andAi reflect the (inverse) market depth, as the detiyger
A B

market gets, the lower the two parameters are.esdtwo parameters are also analogous to the
price impact coefficients in the market microstuuetliterature that measure the price impact of

unexpected order flows.

4 Easley and O’Hara also show that the risk preniauaffected by the stock’s information structufer two stocks that
are otherwise identical, the stock with more pevanhd less public information will have a largepested excess return.
This occurs because when information is privatéherathan public, uninformed investors cannot prlyeinfer the
information from prices, and consequently requireigher risk premium. The effect of the ratio @fvate to public
information is beyond the scope of our discussion.
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Figure 2 plots the values ezl— andAi againstA. The price impact parameter in the A-
A B

share marketf—) first increases withl, reaching a peak around the value of 0.2 Xarand
A

then declines witm . On the other hand, the price impact paramet#igrB-share markeljl—)
B

is monotonically declining imi . The intuition is as follows. An increase in theportion of

informed domestic investors has two effects on mitadepth — the risk bearing capacind the

adverse selectioaffect. When there are more informed investdrs,risk bearing capacity in the
market increases as both informed and uninformedsiors have less information uncertainty.
This effect, labeled as the risk bearing capadityce causes a negative relationship between the
proportion of informed investors and the price imtpgor inverse market depth). On the other
hand, the uninformed investors will also take iatgount the presence of informed investors when
determining their demand elasticity. When theeeraore informed investors, an unexpected price
decrease (increase) is more likely to originatenfranfavorable (favorable) price signals of
informed investors, so that uninformed investor lbé more aggressive in adjusting their demand
downward (upward). Therefore, when the proportwhinformed investors is higher, an
unexpected positive (negative) supply shock willseaa larger decrease (increase) in the stock
price, thus lowering market depth. This effect,elad as the adverse selection effect, causes a

positive relationship between the proportion obinfied investors and the price impact.

In the A-share market, the relationship bethlenand A depends on which effect
A

dominates. Wheni is small, the adverse selection effect dominateshat the price impact
increases when the proportion of informed investocseases. When is large, A-share prices
are more revealing, the risk bearing capacity éffeeninates so that the price impact decreases

when the proportion of informed investors increasel the B-share market, since uninformed

12



foreign investors are not trading directly withanhed domestic investors, only the risk bearing

capacity effect prevails. Consequently, therenegative relationship betweejl— and /.
B

Figure 2 also plots the difference betwe§n anddiagainstxl. When A is small, the
A B

difference betweenAL andAi is positively related tol . This is because the adverse selection
A B

effect increasesl— while the risk bearing capacity effect decreas%es. When A is large, the

47N ]
difference betweenAL andAi is negatively related tal . In this instance, the risk bearing
A B

capacity effect dominates and it has a larger efiacthe price impact in the A-share market than

in the B-share market.

It should be noted that the differential of pricgact parametersﬁ— andAi) in the two
A B

markets is not due to the exogenous liquidity facs trading volume does not play a role in our
model. Instead, the reason for the relative madeyth to vary is related to information
asymmetry between the two markets. Given that tifermation asymmetry between the two
markets also affects the B-share discount, as tepin Figure 1, we also examine the relationship
between the differential of price impact parameterd the B-share discount, which is plotted in
Figure 3. For most values df, there is a positive relationship between theediifitial of price
impact and the B-share discount, except when weedonthe neighborhood of the turning point
whereby the differential reaches the maximum value.

It should again be pointed out that the positelationship between the differential of price

impact and the B-share discount could not be expthby the liquidity explanation. According to

the liquidity story, when the difference betweelzl— and Ai ,becomes smaller (or more
A B

negative), this indicates higher liquidity of theshare market relative to the B-share market,

which should be accompanied by higher B-share digtsoin order to compensate foreign

13



investors for their relatively illiquid market. €&hefore, it is only under the information asymmetry
explanation, rather than the liquidity explanatitmt we observe a positive relationship between

the differential of price impact and the B-shargcdunt.

I11. Information Asymmetry M easures and Control Variables

In this section, we discuss the methodologie$ W& use to construct the information
asymmetry measures and the control variables. Thiisbe used to explain the B-share discount
in the next section. We first discuss three infdramaasymmetry measures, the price impact
measure (Pl), adverse selection component (ASheospread decomposition and the probability

of informed trading (PIN).

A. Price Impact Measure (PI)
This approach is based on the theoretical mode®&adten (1987), Kyle (1985), Easley and
O’Hara (1987) and the empirical analysis of Gloshe Harris (1988), which suggest that the

effects of asymmetric information are most likedybie captured by the price impact of a trade.

Let m, denote the expected value of the security, candition the information set at time
t, of a market maker who observes only the order {8, , whereV, is trade size an®), is

trade sign), and a public information signa&(). According to Kyle (1985), it is assumed thmt
evolves as:

m =My +y Qi +& (11)

where yis the price impact (or inverse market depth) patem Let¢ denote the gross profit

® Trade sign is +1 for a buyer-initiated trade ahdor a seller-initiated trade. Since not all tmaecur at the bid or ask
guotes, we follow the convention of Lee and Red®9() to classify trades as buyer- or seller-itgtia if a transaction

occurs above the prevailing quote mid-point, itigarded as a purchase and vice versa. If a tidmsaccurs exactly at

the quote mid-point, it is signed using the presitnansaction price according to the tick test @.@urchase if the sign
of the last nonzero price change is positive and versa).

14



component associated with an order, and assuminmgpetitive risk-neutral market makers, the

transaction pricerfy ) can be written as:

R=m +4Q (12)

Substituting outm, using (11), we have

R=mq +)QVy + 9Q +e& (13)

However, usingR_; =m_1 + ¢ Q;—1 , we find that the price changglR, ) is given by

AR = Qi + #(Qr — Q) +e (14)

It should be noted that the price impact measurg (s directly related to the price impact

parameters introduced in the theoretical modgjl—(anddi). The empirical analysis will
A B

compare the price impact measures in the A- anshBre markets and investigate how they affect

the B-share discount. It should, however, be tedirout that in our theoretical model, the

difference betweenAl— andAi is due to the difference in informed trading in theo markets.
A B

Our empirical price impact measure, on the otherdhanight, besides information asymmetry,
also be driven by market illiquidity. Therefore, the empirical analysis we will introduce some
other variables to control for the liquidity difearce across the two markets. We will come back to

this issue in the multivariate analysis.

B. Adverse Selection Component of the Bid-Ask Spread (AS)

This approach extends the price impact paranastestimated in equation (14). Basically,

the price impact coefficienty) is a measure of the extent of private informatioet is available

in the market, as it reflects the adverse seleat@st of trading with informed investors. On the
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other hand, the gross profit cogt X represents two components. The first is thergpdecessing

cost, which is the cost of conveying an order ® rterket, monitoring the order, searching for a
counterpart, and clearing and settlement proceddies second is the inventory holding cost,
which arises from the sub-optimal inventory posittbat a risk-averse market maker must hold to
supply immediacy (see, for example, Stoll (1978) Hio and Stoll (1981, 1983)).

A number of studies have suggested that the sevaalection and gross profit costs consist
of a fixed and a variable component. For the adverdection cost, Easley and O’Hara (1987),
Kyle (1985), and Glosten (1987) provide theoreticadels that suggest that this component
should increase with the quantity traded, as wedtfimed traders try to trade more to maximize
the return on perishing information. This has sibeen confirmed by several empirical studies
(see, for example, Glosten and Harris (1988), a@nd $anger and Booth (1995)). The gross profit
component consists of the order processing andniowe holding costs. The order processing
costs “represent the clerical costs of carryingatriansaction, the cost of a market maker’s time,
and the cost of the physical communications aniceféquipment necessary to carry out the
transaction” (Copeland and Stoll (1990)). To a abersble degree, the order processing costs are
fixed with respect to any particular transactioowedver, we expect the inventory holding costs to
increase with the quantity traded, as larger orétace liquidity providers to deviate further from
their optimal inventory.

As a result, we assume that the adverse seleatidrthe gross profit components vary over
time and are linearly related to order siZg és follows:

¥t =2g +2qV; (adverse selection component), (15)

@ =Co +C1V;y (gross profit component),

where z5, 7, Co, and ¢; are constants. Equation (15) can therefore be reewiths:

AP =co(Qp = Qt-1) +C1(QtVe = Q-1Vi-1) + 2oQt + 1 Qi Vi +ey. (16)
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The adverse selection cost will be measuredzpy zlvt* , Wherevt* is the median order size.
To incorporate the idea that market participantsseetheir beliefs according to tlhenovation in
signed volume rather than signed volume itself ,($ee example, Madhavan, Richardsen and

Roomans (1997)), we use an ARM@d) model to extract this innovation:

QtVt = {th_:LVt_l +....§tht_th_p +£t - Hlft_l ......... - qut_q . (17)

After specifying and estimating this model with gentional ARIMA techniques, the residual,,

is interpreted as the innovation in signed volumeddition, we also introduce the rounding error

due to price discretenesg;(), and the new model becomes:

APt =G (Qt - Qt—l) + Cl(QtVt - Qt—lvt—l) + ZOQt + Zl‘gt + U;
with u, = e +7, - n.,.

(18)
To estimate the model efficiently, we have to actoibr the dynamic structure in the
(unobserved) error termy. This is achieved by estimating equation (18) withMA (1) structure

for the error term.

C. Probability of Informed Trading (PIN)

The probability of informed trading (PIN) measusedeveloped by Easley, Kiefer and
O’Hara (1996, 1997a, 1997b). Similar to the advessdection component in the spread
decomposition, the PIN is a measure of the amofiptigate information that is available in the

market.

In the model of Easley, Kiefer and O’Hara, itaissumed that there is a probabitityhat
informed traders receive a private signal on thelevaf an asset at the start of a trading day.
Conditional on the arrival of this signal, bad neavdves with probabilityd and good news with
probability (I-J). Furthermore, buy (sell) orders from liquidityadilers arrive at rate, (&) and,

conditional on the arrival of new information, orslefrom informed traders arrive at ragte
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Informed traders buy when they receive a positigaad and sell when they receive a negative
signal.

The PIN model allows us to use observable tradegaiote data on the number of buys and
sells to make inferences about unobservable infiomavents and the frequency of informed and
uninformed trades. In the implementation, each idagonsidered as a trading period and the
normal level of buys (sells) in a stock is useddentify & (&). Abnormal buys or sells indicate
information based transactions, which are usedeatify ;. The number of days for which there
are abnormal buys or sells is used to identigndd. A maximum likelihood estimation procedure
is employed here. Assuming a POISSION arrival pgeder the informed and uninformed traders,
the likelihood function for a single day is:

B S B S
o & _ o &
L(J|B,S)=(1-a)e b D egfs?s , n3e7b “b o (u+es) (M +Es)”
B! Sl B! Sl

(19)
B S
+a(1_5)e‘(ﬂ+5b)(#+€b) e_“:sg_s,
B! Sl

whereB andSindicate the total number of buys and sells repdy, andd=(a, J, i, &, &) is the
parameter vector. The likelihood is a mixture ddtdbutions, for which the trade outcomes are
weighted by the probability of a “good news dég(1-9)), a “bad news day’dd), or a “no news
day” (1-a). Using the parameter estimates, the (uncondifigmabability of an informed trade

(PIN) is:
pPIN=— (20)

au +&p + £

Based on the PIN measure, Easley, Hividjaer anca@ii2002) find that the amount of private
information affects asset returns. Using a samapiedividual NYSE-listed stocks from 1983 to
1988, they find that a difference of 10 percentagiats in the PIN measure between two stocks

leads to a difference in their expected return.bfpercent per year.
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D. Control Variables

As previous studies offer some hypotheses that awagunt for B-share discounts, we also
construct a few control variables to examine therémental explanatory powers of our
information asymmetry measures.

The first set of control variables is the turnovaios of A- and B-shares. Turnover is often
used as a proxy for market liquidity and transactiosts. All things being equal, an investor
requires a higher return or a lower price for haddian illiquid stock. Therefore, the B-share
discount will be higher if A-share trading volummeiieases and B-share trading volume decreases.
An alternative interpretation of turnover is thatis a proxy for speculative trading. Mei,
Scheinkman and Xiong (2003)) view the A-share puemias a reflection of the speculative
bubbles that are caused by overconfident domestiestors. The higher the turnover of the A-
share market, the bigger the speculative bubblespisulative bubbles arise only in the A-share
market, the B-share discount (or A-share premiusnpasitively related to the turnover of A-
shares, but has no relationship with the turnoveB-shares. Besides turnover, we also measure
liquidity based on the number of trades as therasides are different between the two markets.

The second set of control variables is the markeitalization of outstanding A- and B-
shares. Market capitalization could also be anotheasure of information asymmetry, as the
information cost is typically lower for large firm#n that case, the B-share discount should be
negatively related to the market capitalizatiorittier A- or B-shares.

The last control variable is the cumulative A-shee&urn or cumulative B-share return.
Cumulative return proxies for stock momentum andgoeding to Karolyi and Li (2003),
momentum may also be associated with risk. If saeih high momentum are riskier stocks, and

if Chinese investors are more risk tolerant thareifm investors, then we would expect the

%1t should be noted that we do not consider contaslables that are related to the risk exposufes-@nd B-shares,
such as their betas and volatilities, as previdudiss (e.g. Karolyi and Li (2003)) find little elénce to show that they
can explain B-share discounts on a consistent.basis
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discount to be positively related to past retufsother interpretation of the relationship between
discounts and past returns is that domestic argigiorinvestors have different trading strategies.
For example, Choe, Kho and Stulz (1999) find strevidence of positive feedback trading among
foreign investors. If that is the case, then we ld@xpect foreign investors to purchase more B-
shares when share prices increase, and thus gigrfashare discount would be negatively related

to past returns.

V. Empirical Analysis
In this section, we discuss the data, present ssamemary statistics, and discuss the
empirical results. We start with a brief descriptuf the trading process and the data that we have

available for our tests.

A. Data and Preliminary Statistics

The trading process for A- (local) and B- (foreigiares on the Shanghai Stock Exchange
(SHSE) and Shenzhen Stock Exchange (SZSE) is sinBlath exchanges run order-driven,
automated markets. Neither exchange has desigmadgkiet makers. Traders can only submit
limit orders, which arrive at an electronic condated open limit order book (COLOB). An
incoming order is automatically matched against st standing limit order in the COLOB,
according to the price-time priority principle. itf cannot be matched, then it is added to the
COLOB. There is no block trading system to alloguldity traders to trade large volumes in an
upstairs market. Off-exchange trading and insidsdihg are both forbidden, but this is not tightly
monitored. The minimum trade size is 100 for Istedres and 1,000 for foreign shares.

Our data consist of all time-stamped trades andegufyom January 2000 to November
2001 for all stocks that were traded on the SZSE SIHSE. We apply a number of filters to our

data. First, we limit the sample to firms that gdd\- and B-shares throughout the sample period,

" The data are collected by the Department of Ecéc®mwf the School of Economics and Management dfighsia
University.
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thereby reducing the number of firms from over 0,060 84. Second, we remove eight firms,
because these firms had a few days with non-zelumein the B-share market. Third, for the
remaining 76 firms we remove, for exogenous regsiengs for which there was no or very limited
trading in either the A- or the B-share markBburth, we remove stale quotes, which are easily
recognized through zero depth. Fifth, the first &a®l fifteen minutes of each trading session are
removed from the sample.

Table | provides trading statistics for the A- @dhares from January to December 2000, a
period during which both markets were fully segneentThe table presents the cross-sectional
mean, standard deviation, minimum, and maximum dasethe 76 stocks in the sample. For
comparison, the trade and quote data for the Besh@n Hong Kong dollars for SZSE and in US
dollars for the SHSE) are converted to yuan udireg(fixed) official exchange rate for the sample
period. The average trade price in this periotid9 yuan ($1.73) for A-shares and 3.10 yuan
($0.37) for B-shares. This corresponds to an aeeghare discount of 72%, which is in line
with previous evidence (see, e.g., Bailey, Churijkéang (1999)).

In terms of volume, the B-share market is about the size of the A-share market — an
average of 854,000 versus 1,684,000 shares perTthayA-share market is, as expected, more
liquid, but significant trading in the B-share merkis at odds with its supposed illiquidity.
Furthermore, we find that the trading frequencyhigher in the A-share market, but that the
transaction size is lower. This highlights the imtpoce of controlling for trade size in our spread
decomposition analysis. Although the average quspedad is 0.027 yuan for A-shares and 0.035
yuan for B-shares, this difference is not significat conventional confidence levels. The effective

spreads in the two markets are both equal to 0y035.

8 Examples include days when trading was haltedaisz the price limit of a 10% change with respedhé previous
day’s close was reached.
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B. Preliminary Analysis of I nformation Asymmetry Measures

In this subsection, we estimate the price impeaefficients (PI), adverse selection
components (AS) and the probability of informedling (PIN) measures, and study whether these
information asymmetry measures agree, cross-sediijopras to which securities exhibit the
highest information asymmetry. We then relate thethe foreign share discount.

In preparing the data for the estimation of Rl &%, we follow Glosten and Harris (1988)
and truncate the trade size to 100,000 sharesoid giwing too much weight to large trades. The
median truncation frequency is 0.28% and 1.55%tHier A- and B-share market. This is most
likely the result of more institutional investors the B-share market, who trade in larger sizes.
We have also truncated the trade size to 200,000480,000 shares, and find the results are
generally similar?

Panel A of Table Il contains estimates of theg@rmpact coefficients (PI) for the 76 A- and

B-shares. The mean estimatesyoind ¢ are 9.66 x 10 yuan per share and 8.58 x1uan for

the A-share market, and 2.61 x1@8nd 6.35 x 18 for the B-share market. The higher A-share

impacts (y) are,prima facie, not consistent with lower quoted spreads and nmaie volume in

the A-share market (see Table 1). The larger inspact, however, preliminary evidence of more
private information in the A-share market. Thatafier a market buy order of si2€ liquidity
suppliers seem to revise their estimate of theiefit price up to much larger degree in the A-
share market than in the B-share market, all ajsmle These results are consistent with a much
lower depth at the best quotes in the A-share n&k&79 vs. 26,720 shares in the A- and B-share
market, respectively, see Table 1).

Panel B of Table Il contains cross-sectional stiag8 on the fixed and variable adverse
selection component (AS) of the spread and on goosfit for the 76 A- and B-shares. The AS

component coefficients,ozand 2z, are significant, and carry the right sign for afl the 76

® The median truncation frequency are 0.06% and¥0.20 the A- and B-share market using 200,000
shares, and 0.01% and 0.04% using 400,00 shares.
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securities in the A-share market and for almosf&8land 61, respectively) of the securities in the
B-share market. This evidence is consistent wigwvipus literature in that the cost of adverse
selection is a significant component of the spreemd increases with the size of the transaction.
The fixed gross profit coefficientsg,care significant, and carry the right sign for afl the
securities in the A-share market and for 67 of gbeurities in the B-share market. The variable
gross profit coefficients, care significant for 55 of the securities in theslare market and for
only 4 of the securities in the B-share market. he Tast column in Panel B reports the AS
component for a median-size trade. Consistent thighPI estimate, we find that the average AS
component is larger in the A-share market tharhaB-share market, with values of 56.4 X*10
and 46.8 x 10 yuan, respectively.

A problem in estimating Pl and the AS componemttfe two markets is that there is a
lower trade frequency for B-shares as compared 4shakes Instead of estimating the AS
component based on trade-by-trade data, we hageeatsnated based on fixed-length intervals,
say every 15-minutes. In that case, price chargye 1 tot is measured as the price change over
the 15-minute intervaly/(t) is defined as the absolute value of net order fiovhe 15-minute
interval t, andQ(t) is defined as 1 or -1 depending on whether theoraggr flow is positive or
negative in the 15-minute interval t. In geneved find that our subsequent regression analysis
using alternative estimates of Pl and the AS corapbproduce qualitatively similar results.

Panel C of Table Il presents cross-sectional sizgisn the parameter estimates of the PIN
model. Again, we find considerable evidence fovately informed traders in the A-share market,
as the average arrival rate of these types of tsage is 0.38, which is of the same level of
magnitude as the arrival rates of uninformed buy@r44) and sellers (0.51). The arrival rate of
informed traders in the B-share market is lowerOdtl, and again is of the same level of
magnitude as the arrival rates of uninformed buy@r86) and sellers (0.07) in this market. The

probability of an information event on a specifyda, is higher in the A-share market than in the
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B-share market, with rates of 0.30 versus 0.2§eet$vely. This is consistent with the existence
of more information in the A-share market. Howevikie average level of the PIN measure is
higher in the B-share market, because this masid@bigs a relatively low number of uninformed
trades. All parameters are significant for the nigjof the securities except for the parameter
which is the probability of the news being bad news

We compare our measures of information asymmetryelifying whether they agree cross-
sectionally as to which securities exhibit the miofbrmation asymmetry. Figure 4 contains the
scatterplots of the AS component of the spreaddforedian-sized trade) against Pl and the PIN
for both the A- and B-share markets. These plotggest a stronger relationship between the
measures in the A-share market, with correlatidr3966 and 59%, respectively. The relationship
in the B-share market is much weaker.

Finally, a scatterplot analysis reveals that thehBre discount appears to be explained by
the proposed information asymmetry measures. Fi§ykets foreign share discounts against the
differentials of the information asymmetry measurethe A-share market relative to the B-share
market, as measured by PI, the AS component, oPliRe For all measures, we find that stocks
with a relatively higher information asymmetry appéo command higher B-share discounts. The
correlations between the three information asymyneeasures and the discounts are 66% for P,

67% for AS, and 28% for PIN, and are statisticalfynificant at either 1% or 5% level.

C. Regressions of Foreign Share Discount on Information Asymmetry and Controls

In this subsection, we examine whether the redftigreater quantity of private information
in the A-share market will result in a higher A-slharemium (or B-share discount), and check the
robustness of our results by controlling for altgive explanations.

We start with a correlation analysis of informatiasymmetry and competing explanatory
variables to check whether our explanation caniserichinated from these alternatives. Results in
Table 11l show stocks that exhibit higher infornmtiasymmetry between A- and B-share market

(higher differentials of PI, AS, and PIN) also gng higher turnover in both the A- and B-share
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markets, have a smaller A-share market capitatindfi and exhibit high momentum. It is
therefore imperative to control for these competaplanatory variables when relating our
information asymmetry measures to the B-share digico

Regression analysis of the foreign share discounthe candidate explanatory variables
generate further support for the information asytmynéypothesis, even after controlling for
alternative explanations. Table IV summarizes #seiits of the univariate regressions with one of
the information asymmetry variables and multivarieggressions using a subset of explanatory
variables. The first three univariate regressishsw that all three information asymmetry
measures are significant. The Pl and AS measuestharstrongest, explaining 44% and 46% of
the cross-sectional variation in the discounts;ampared to only 8% for the PIN measure. The
slight increase in the explanatory power of therA&asure over the Pl measure indicates that the
order size information, which is used in computthg AS measure, is marginally important in
capturing the information asymmetry. The fourtlgression finds that the A-share turnover is
significantly positive, which is consistent withetlexplanation of Mei, Scheinkman and Xiong
(2003) that a premium is paid for shares that capportunities for speculative trading. The
turnover of B-shares is also significant, albeitadesser extent, but its positive sign is not
consistent with the B-share illiquidity explanatifar the discount. The fifth regression finds that
A-share number of trades is statistically significthough bearing the wrong sign, while the B-
share number of trades is insignificant. The six#dgression shows that A-share market
capitalization is significantly negative, which indtes that larger firms exhibit smaller discounts.
This can be interpreted as support for our inforomaasymmetry explanation, as the information
cost for larger firms is typically lower. The setenregression finds that momentum is

significantly positive, which is consistent withethindings of Karolyi and Li (2003). They

10 A-share market capitalization can be interpretedtadal market capitalization, as B-share markeftatization is
relatively small because the B-share price is lpwat also the number of outstanding shares isfdowe
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attribute this effect to high momentum stocks beisgier and Chinese investors being more risk
tolerant!*

In the regressions 8, 9, and 10, we find thatfthand AS measures remain significant even
after all control variables are included, while tRéN measure becomes insignificant. The
explanatory power of Pl and AS appears pervasisethair coefficients are more statistically
significant than all other control variables, inditug the proxies for B-share illiquidity (turnover
and number of trades). This also indicates thatitformation asymmetry effect that Pl and AS
capture are distinct from the liquidity effect. tlme final regression, 11, we include both AS and
PIN and all control variables to establish the sihass of the result that AS (or PI for that

matter?) is the most significant explanatory variable #mat PIN is insignificant.

D. Changes After the B-Share Market Was Opened Up to Local Investors

We use the event of March 2001, when regulatoraegep the B-share market to domestic
investors, to further test our information asymmétypothesis in two ways. First, we expect B-
share discounts to shrink or vanish, and, more itapdy, we expect our information asymmetry
measures to increase for the B-share market dfierevent, because better-informed domestic
investors are now allowed to participate in thisrkea Second, we repeat our cross-sectional
regressions for the new sample period as a rolasstest. We analyze the same 76 stocks for the
sample period of April to November 2001.

We find that, consistent with our hypothesis, digcount levels decrease from an average of
72% to 43%, and the level of informed trading ia Brshare market increases compared with the
model estimates for the pre-event period. The meason for this gradual, instead of sudden,
decline in discounts is the lack of foreign curgeamong domestic investors. Panel A in Table V

presents the pre- and post-entry estimates of lthashow that it almost doubles (+81%) for the

1 \We have also tried the cumulative B-share retuith gualitatively similar results.
12we do not include both Pl and AS, as these praaieshighly collinear (correlation is 0.84, see [€al). If, instead
of AS, we include Pl we get similar results.
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B-share market from 2.6 pre-entry to 4.7 post-erithis increase is larger than the 21% increase
in the A-share market and it is, therefore, copsistvith the arrival of better-informed domestic
investors in the B-share market. Panel B reconfittmese results based on the AS component of
the spread. We find, for both the fixed))(and the variable (¥ AS component, considerable
increases in the B-share market of 52% and 101%pectively, after domestic investors were
allowed entry into this market. We find that the A&8nponent for median-sized trades increases
by 44% from 46.8 cents to 67.4 cents. This incréasgain larger than the increase in the A-share
market and thus consistent with the Pl findingand? C of Table V reveals that the arrival rate of
informed investors in the B-share market incredse$64%. This rate actually decreases by 29%
in the A-share market. Further evidence of incréas®rmation in the B-share market is that the
probability of an information event increases frOr81 to 0.42, whereas in the A-share market the
probability increases only from 0.36 to 0.38. Néveless, the level of the PIN measure does not
change much in either market, because the chamgései arrival rate of uninformed traders
roughly match those of informed traders.

The regressions of the foreign share discountheninformation asymmetry measures and
controls in the post-event period are consistettt garlier findings. Table VI presents the result
for PI, AS, and the PIN including and excluding tmmtrol variables. In all of the regressions, the
information asymmetry measures are significanthsigpee, with the Pl and AS component

measures explaining 61% and 71% of the variatidoneign share discounts, respectively.

E. Discussion and I nterpretation of the Results

Overall, our results provide strong evidence it information asymmetry measures,
especially the adverse selection component of ith@dk spread, are far more important than any
of the control variables in explaining the crosstemal variation in B-share discounts. Our
interpretation is that the information asymmetryaswgres reflect the extent of private information
available to domestic investors. When there is ghdri degree of information asymmetry, as

measured by a higher price impact coefficient oreagke selection component in the A-share
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market than in the B-share market, domestic investoe more willing to pay a higher price than
foreign investors, resulting in B-share discoumiteere are, however, several issues that are worthy
of discussion.

The first issue concerns the type of private rimi@tion to which we refer. It is widely
believed that Chinese investors trade on rumotserathan fundamentals. Furthermore, share
manipulation is widespread, and pushes prices dwoay the intrinsic value for a relatively long
time period. Mei, Sheinkman and Xiong (2003) opthat A-share prices are a reflection of
speculative bubbles. Thus, it is not clear whetter information asymmetry measures reflect
fundamental news. Although we agree with this vavihe speculative behavior of investors, we
do not think that it should disqualify our pricepact coefficient or adverse selection component
from being effective measures of information asymmmnélhe differentiation between the adverse
selection component and the gross profit compoérthe bid-ask spread is that the adverse
selection component reflects a permanent price gehamather a temporary price change.
Therefore, even for long-term investors, the advesslection component is always important,
regardless of whether it reflects fundamental newsumors. Furthermore, our another paper
(Chan, Menkveld, Yang (2003)) shows that A-sharetejuevision has a predictive ability for B-
share quote revision, but not vice versa. Theegfeven though A-share prices are not necessarily
reflecting fundamentals, it appears that foreigrestors also react to the A-share price movement.

Second, if it is the case that the A-share maskdbminated by speculation such that stock
prices do not reflect fundamentals, then we musstion why the differentials between A- and B-
share prices are explained by some fundamentahhlas, such as our information asymmetry
measures. Obviously, due to speculation, A-shacepmight be more random, and thus do not
reflect fundamentals. However, if B-shares arequtiaccording to fundamentals by rational
foreign investors, then the discounts will stillnedate with information asymmetry measures.,
Our evidence demonstrates that foreign share dmtsonan be explained by fundamental

components even if they become noisy due to randesim A-share prices.
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Third, a major reason for the PI or the AS conwgrt to be larger in the A-share market
than in the B-share market might be that tradesreme frequent in the former, so that it is easier
for informed investors to camouflage in the A-shiararket. In other words, the observed larger
AS component for the A-share market is not necédggdue to the A-share investors possessing
“more information” than the B-share investors, lius easier for the A-share informed investors
to take advantage of it. We do not rule out thassibility because we could not trace the reason
for observing a greater degree of informed tradimghe A-share market than in the B-share
market - whether it is due to the ability of domegtvestors acquiring private information or due
to the ability of hiding the trades. Neverthelessice the empirical evidence shows that
information asymmetry measures are much more irapbthan number of trades in explaining

the B-share discount, we think that this explamgtighile plausible, is unlikely.

V. Conclusion

To conclude, the foreign share discount in Clgreapuzzle that many researchers have tried
to solve. One common explanation for this puzzléhat foreign investors, who trade B-shares,
have an informational disadvantage relative to dstimeénvestors, who trade A-shares. In this
paper, we construct a few measures of informatsymanetry based on market microstructure
models — the price impact coefficient (Pl), theexde selection component (AS) of the spread and
the probability of informed trading (PIN) — and éstigate whether they can explain the cross-
sectional variation in foreign share discountsragtntrolling for the influence of other variables
that proxy for the liquidity factor, speculativeHawior, and stock momentum.

Based on a sample of 76 Chinese firms from 26001, we find that all our measures of
information asymmetry explain a significant portioh the cross-sectional variation in foreign
share discounts. On a univariate basis, the Plt&d\S component are particularly strong and
explain 44% and 46% of the variation in B-sharecdimts, while the PIN explains 8%. On a

multivariate basis, the Pl and AS components a#isttally more significant than any of the

29



control variables in explaining B-share discount$¥e do not claim that the information

asymmetry measure is the only variable for expfajrthe B-share discount. In fact, we suspect
that some other reasons, such as the liquidityideregtion and lack of investment opportunities,
might be more important in explaining the lewd the B-share discount.  Our paper does
demonstrate, however, that the information asymymegasures are very important in explaining

the cross-sectional variatiaf the discount.

We also investigate the effect of the openingifhe B-share market to domestic investors
after March 2001. The advent of supposedly bettfarned domestic investors in the B-share
market should lead to a higher Pl and AS compopoémie spread, as market makers in the B-
share market now also face order flow from the dvéttformed domestic investors. This is
confirmed by the data. Not only do we observe Bxahare discounts decline from an average of
72% to 43%, but we also find that the Pl and AS ponent increase by 81% and 44%,
respectively. We also see increases in the A-simar&et, which indicates that post-event trading
is more informative, but the B-share increasegfaeed the ones witnessed in the A-share market.
These increases far exceed the increases we &lso e for the A-share market, Therefore, by
allowing domestic investors to trade in the B-shararket, there is less of an information
disadvantage in this market, and thus B-share digsdbecome smaller.

There is extensive literature that documents infdiom asymmetry in international equity
markets, but very few studies investigate wheth&srmation asymmetry is priced in the market.
Our work is one of the few studies to demonstratedffect of information asymmetry on asset
prices. Therefore, if we find that these two infation asymmetry measures can explain the cross-
sectional variation in foreign share discountsnttiés will indicate that information asymmetry is

priced in international equity markets.
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Appendix

The model is based on Grossman and Stiglit8BQL9who introduce informational
asymmetries into a noisy rational expectations moflasset pricing. We extend the model to two
segmented markets, whereby domestic and foreigesiovs trade in the A-share and B-market
separately, although uninformed investors in bo#rkats could infer partial private information
of informed domestic investors based on the A-sheoe.

We assume the domestic investors in the A-simariet fall into two types: informed and
uninformed, in a proportion ol and1-A. We further assume that all foreign investorthiz B-
share market are uninformed. This assumption d@hdbreign investors are uninformed is for
convenience of analysis and could be relaxed witbbhanging the key implications of the model
as long as a smaller proportion of foreign invesisrinformed. All investors have CARA utility

functions with a risk aversion coefficieptor a risk tolerance parameter(i.e.7 =1/ p). For

the A- and B-share security issued on the same anymphe future payoffy) is the same but
uncertain, withv ~ N(\_/,a\f)). We assume that the domestic investors who rdoenied get a

noisy private signa(S) about the future payoff such th8t=v+e&cg with &g ~ N(O,af). The

uninformed domestic investors and foreign investtorsiot observe the private signal, but attempt

to extract information on the signal based on thghAre price B,). They are at an informational

disadvantage, however, as noisy asset supply pievba A-share price from being perfectly

revealing. A-share asset supply is denoted N(&,a§); B-share supply is denoted
z~ N(E,ag). For convenience, we express all variance pamsiein precision terms:

r,=1o;, 1,=10o; 1,=1l0;, 1,=1/0;.

\ £ £

A. 1Priceequilibriumin the A-share market

We conjecture that the equilibrium A-share pricé e
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Pa =8 + BE4AS- Bydy ) (A1)
The posterior meanE][ v| S,P,] ) and posterior precisiorr[v| S] ) of future payoff conditional

on the private signal and the resulting demanafairmed domestic investors<k\( Pa,S)) in the

A-share market are calculated as follows:

E[v|S] =E[V|S] =v+—%f /S (A2)
vtig
fv|S] =—~ =7 47 (A.3)
var[v|S] Y ¢ '
| _E[V|S,Pa] =Pa(1+r1) _ LT _
Xa(Pa,S)= Var[v]S] _H(TV+T£){V+TV+Z’£AS Pa(1+r1)} (A4)

The uninformed investors in the A-share market dbabserve the private signal and, therefore,

form expectation of future payoff based only onphiee change. The posterior medf[ ¢/ |Pa] )
and posterior precisionz{v| Pa] ) and demand function of uninformed tradex’;f\(PA)) in the

A-share market are:

_z 'Béa\? -, 1 @ e
BIVIPAl =Vt — > A2 2APA_V+_A+—APA’ (A5)
(Bg ) (oy +oz)+(By ) oy Bs vt
VarlviPa] 21 (BE)ad )
ar[Vv|Pp] =0y (1-
(BE)? (0% +ag)+(By) oy
or 7[v| Pyl = 1 =7, + Ty T (A.6)
A TvarviPad Y enlr, ¢ |
U E[V|Pa] —Pa(1+r1) -1 g
Xa(Pa)= =n(ry + Vit ———E APy —Pp(Ll+r
AP uip] I MPa = PAL+ )
A
T
wherep=——_ with h=ﬁ—i. (A7)
Z'y+h22'£ Bs

Based on the market clearing condition, we get:
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A XL (P, S)+ (1-2) X3 (Pa)=y or

Lo AS—PA(1+1 )} +(1- AN (1y + e Hv+—— P& fpy —Pa(141)} =y

An(ry +1,.){v+
Nty * e X Ty +7, Bs Ty torg

(A.8)
Since APy =Pp —E(Pp) = PA—[z’(f‘, we could express the A-share price as follows:

u w Te

1 - 1 -
Pa(S,y)=——{(@' +o -—a £ gt -y+a 45~ 2y}
AN Bs Iyt Iy *1¢
(A.9)
where 2. !
e +a ) -
Bs Tvtde

W =An(ry +1) o =(1-Am(ry +er,).

By imposing the rationality condition, comparingiatjon (A.1) with (A.9), we have

1 - 1 -
A= {0+ w-—ra? e ppoy) (A.10)

AV ,BS Iyt @
A_1l | T,

=—{w All
pe =t ) (A.11)
A_ 1l

=— A.12
P = (A.12)

Based on equations A.10, A.11, and A.12, we sodwe)ﬁfﬁ, ﬁé“ and,6’§,°‘ as explicit functions of

the exogenous parameters:

A 1 - 1 _
i ) A.13
Bo (1+r)V (1+r)(wl +wU) ( )
A 1 I Te U or,
) A.14
Bs (1+r)(a)'+a)U ){0-) TV+T£+w TV+¢[£} ( )
A_i: 1 U @ e | Te
YU (141r)(0) + o ){1+(w —TV+¢[£)/(w —— )} (A.15)
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The solution toh in equation A.7 could be also found by dividinguation A.15 by equation

A.l4.

A. 2 Price equilibrium in the B-share market
The derivation of price equilibrium in the B-shanarket is more straightforward. Since

there is no informed foreign investor, all the dacth@omes from uninformed foreign investors.

The demand of foreign investors in the B-share etaldlenoteckg( Pa ). is a function of A-share

price as foreign investors also infer the privatiimation of informed domestic investors from

the A-share market:

(P == A B =, o, ){v+ﬁ—ﬂ#zﬂ Pa(1+1))
(A.16)
By imposing the market clearing condition, we get:
n(rwm){wﬁl e P Pe(1+ )} =2 (A17)

Since APy = Pp —E(Pp )= Pa —,86A and z=2z+4z, equation (A.17) could be rew ritten as:

Pv-— e ppyeaP 2 Pe

— ¢ p,-wPPg(l+r)=z+4z  (A.18)
,3 TV+¢[£ ,BéA‘TV+¢T£

wherew® =n(ry +erg).

Therefore, the equilibrium B-share price is:

P (Pa. Z)——{w (v-t e pghy 7e0B L e p o) (Al9)
BE Ty, BE Ty et
1 1
where— = .
Ag  (1+1)a®

The B-share equilibrium price now takes the follogvfunction form:

PB =ap +O'BPA+0'2AZ or
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Ps =f5 +BSAS-Bydy - B7 e (A.20)
By substituting forP, in equation A.19, and substituting for the expi@ss in equations A.13 to

A.15, and comparing the final expression with eiqua#.20, we obtain:

B. 1 - 1 -
Bo —(1+r)v (1+r)wBZ (A.21)
pB=_ 1 Te (A.22)

ST (1+r) 1y rar, '

B_ 1 % I Ie
B oy o ) (A23)

s_1__ 1 (A.24)

1
dg  (1+r1)w®
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