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Abstract: This study examines whether differential systematic risks, along
with other competing explanations, account for cross-sectional variations in B-
share discounts in China, using both cross-sectional and panel data analysis.
Results show strong evidence that variations in A-share systematic risks are
positively related to variations in B-share discount after controlling for various
competing explanations. No evidence shows a correlation between variations in
B-share systematic risks and variations in B-share discounts. These findings
survive various robustness checks. The study further decomposes total
systematic risk into conmtinuous and jump components. Regression results
indicate that variations in B-share discounts are explained mostly by variations
in systematie continuous risk but not by variations in systematic jump risk,

Keywords: jump risk; China’s B-share discount puzzle; realised volatility;
Brownian; financtal services management; systematic risks.

Reference to this paper should be made as follows: Zhou, H. and Zhu, J.Q.
(2013) ‘Asset pricing, jump risk, and China’s B-share discount puzzle’,
Int. J. Financial Services Management, Vol. 6, No. 4, pp.352-366.

Biographical notes: Haigang Zhou, PhD, CFA, is an Associate Professor of
Finance at the Monte Ahluja College of Business, He received his PhD in
Finance from the University of Nebraska-Lincoln in August 2006, and was
awarded the Certified Financial Analyst (CFA) charterholdership in April
2006, He has been teaching undergraduate, MBA and doctoral courses at CSUJ
since August 2006. His research interests are in investments, corporate
govemance, executive compensation, international financial management,
and behavioural finance. His research has been published or forthcoming in
many premier finance journals and presented at top finance conferences
nternationally.


mailto:h.zhou16@csuohio.edu

Johst Qi Zhu is an Assistant Professor of Finance at School of Management,
Fudan University. He is also a fellow of Wharton Financial Institution Center.
He received his PhD degree from Emory University in 2007. His research
focuses on empirical asset pricing issues in the global and Chinese financial
markets and has been published in various finance joumals. He 1s currently
teaching the valuation and financial econometrics courses in the Master of
Finance programmes. He has been awarded grants from the National Science
Foundation of China and as a Pu Jiang Scholar from Shanghai Municipal
Govemment,

This paper is a revised and expanded version of a paper entitled 'Asset pricing,

Jump risk, and China’s B-share discount puzzie’ presented at the ‘Southern
Finance Association Meeting', Key West, FL, November 2008, and ‘Financial
Management Association Meeting’, Reno, NV, October 2009,

1 Introduction

In most segmented stock markets, stocks that are available to both domestic and foreign
investors are typically priced at a premium compared to otherwise identical shares
available only to domestic investors (Hietala, 1989). However, in China local A-shares
restricted to domestic investors are priced at a premium relative to B-shares available to
both domestic and foreign investors.' Different explanations are offered to explain the
B-share discount puzzle, including the equilibrium pricing hypothesis, differential
demand/supply hypothesis, liquidity hypothesis, and information asymmetry hypothesis.

The differential demand/supply hypothesis explains the differential prices of
unrestricted and restricted claims of the same underlying equity using the distinctive
demand and supply conditions in segmented markets. Fernald and Rogers (2002} and
Chan and Kwok (2005) argue that observed A-share premiums largely reflect the relative
supply shortage of restrictive A-shares, especially in Chinese markefs where domestic
investors have limited alternative investment opportunities. Broadly consistent with the
argument of differential demand for China’s dual-listed stocks, Sun and Tong (2000) find
that B-shares discounts are larger when good substitute equities for B-shares are
available to foreign investors in the Hong Kong stock market. More recently, Mei et al.
(2009) present evidence of excessively speculative trading behaviour among Chinese
domestic investors and find correlation between the cross-section variations in the degree
of speculativeness of restricted shares and the price differences in duval-listed stocks.

The liquidity hypothesis pins the price discounts in dual-listed stocks on the
relative illiquidity of B-shares. Chen et al. (2001) and Chen and Xiong (2001) argue that
relatively illiquid B-shares command price discounts that are necessary to compensate
for investors® preference for liquidity. They find empirical evidence that B-share price
discounts decrease with overall firm sizes, a proxy for liquidity.

The information asymumetry hypothesis states that domestic investors are better
informed than foreign investors and therefore foreign investors require higher expected
returns and therefore result in a lower price for B-shares (see e.g. Chakravarty et al_,
1998; Kutan and Zhou, 2006; Zhou et al., 2006). However, there exists mixed empirical
evidence on the information advantage of Chinese domestic investors. Chui and Kwok
{1998) find that information flows from the B- to the A-share market and the results were



confirmed by Sjoo and Zhang (2000). On the contrary, using a unique database of intra-
day transactions data, Chan ¢t al. (2007} reveal the dominant role of the A-shares in price
discovery over time.

Following the equilibrium pricing approach, we examine whether differential risk
exposures to comtinuous and jump factors in A- and B-share markets explain the lower
prices of B-shares. Canonical CAPM suggests that expected returns, and therefore
security prices, are determined by systematic risks — stocks with higher systematic risk
require higher risk premiums. Price differentials between dual-listed stocks paying the
same dividends exist as long as risk exposures are different in segmented markets.
Notably two studies have used the approach to explain price differences in segmented
markets. For a partially-segmented stock market, Hietala (1989) shows that restricted
shares (e.g. A-shares held by domestic investors) trade at a premium if foreign investors
require a higher risk premium (therefore a lower price) on unrestricted shares (e.g. B
shares} than domestic investors. Assuming negative risk-aversion coefficient (risk-
loving) for domestic investors, Ma (1996) finds that different systematic risks explain the
cross-sectional variation of B-share discounts, although he did not separately model
continuous and jump systematic risk.

To our best knowledge, this is the first study of the B-share discount puzzle that
emphasises differential exposures of dual-listed stocks to market risks and the
decomposition of the total systematic rigk into continuous risk and jump risk. The jump-
diffusion model assumes that random changes in the risk factor come from two sources.
The first source describes the typical market movements (continuous component) and the
second source describes crisis movements (jump component). In a simplified form, there
is a probability of P that the sample will come from the continuous distribution and a
small probability of (1--P) that it will come from the crisis distribution (Andersen et al.,
2003; Dunham and Friesen, 2007; Zhou and Zhu, 2012b). Accounting for jump risks is
essential in evaluating risk exposures in Chinese emerging stock markets, where large
and sudden changes in stock prices and volatility are more often observed as a result of
major market events or policy changes (Colwell et al., 2007; Zhou and Zhu, 2012a). We
find some evidence that jump risks, along with continuous risks, are important in
explaining cross-sectional variations in B-share discounts,

The study proceeds as follows. Section 2 describes an equilibrium asset pricing
model, derives its empirical implications, and outlines the methodologies that estimate
risk exposures to the systematic continuous and jump risk. Data and sampling procedures
are described in Section 3. Section 4 presents the empirical findings and Section 5 offers
concluding remarks.

2  Methodology

2.1 An equilibrium asset pricing model for dual-listed stocks

In our equilibrium pricing meodel, the domestic and foreign investors are allowed to
require different risk premiums on A- and B-shares with identical dividends, which can
be caused by limited investment opportunities for domestic investors, illiquid B-shares,
or asymmeiric information between domestic and global investors. Based on CAPM, the
risk premiums on A- and B-shares are:

E(RJ.: )'""R_,r =ﬂJ’,r‘[E(RJ,M)MRf]=ﬂJ,i2’J.m’ J=AaB' (1)



We further denote A, =£ (RJ,,,,)—RI as the expected market risk premium of the

domestic (or global) equity market.

We assume a common risk-free rate for both domestic and foreign investors. Though
the segmentation of China’s stock market prohibits foreign investors from investing in
the A-share equity market, foreign investors have literally no restrictions on earning the
risk-free rate in China from imvesting in assets such as deposit savings. Moreover, for
those foreign investors who participate in trading B-shares, the flow of their foreign
currency denominated funds are strictly regulated and tend to stay in China to eam local
rate of return on risk-free asset other than a global risk-free rate. We later relax this
assumption to allow global investors earning global risk-fiee rates and obtain similar
results,

Based on the perpetual constant dividend discount model, higher required rates
of return lead to lower stock prices, given that A- and B-shares carry the same amount of
dividend. If B-share investors require a higher return, they are willing to pay a lower
price for the same amount of dividends that A-share investors receive, therefore resulting
in B-share discounts.

The formation of the price for A- and B-share of dual-listed stock 7 follows:
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where &, and g are the stochastic components that jointly determine the market prices of
A- and B-shares for firm /. Mei et al. (2009) argued that & and &5 represent persistent
speculative shocks to the markets; and the difference in the mean level of g; and &5 alone
may explain the price differential between two markets. We however focus on an
explanation of the same phenomena based on an equilibrium asset pricing model that
always assumnes the stochastic term fo be zero mean. Thus, the B-share discount for firm
i can be expressed as:

_ PB,r‘ ‘“P,:,f _ ﬁB,iﬁ'B “ﬁa,rﬂfi
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Given market prices of systeratic risk A, and A, B-share discount increases with G,
decreases with f;, and increases with the disparity between G, and fz,.

2.2 Regression models

In this study, two groups of regression models are used:
DISCOUNI:: =a+7’dﬂ,—l.fr +yBﬁB.rr+?rXt: +&, (4)

it

DISCOUNT, =a+yi B +¥5 Bo + V1B’ ¥ V3 Bas’ +7' X, +8,. (3)
We include the systematic risks in both A- and B-share markets in the first model.
Additionally, we decompose risks into continuous and jump risks and include them in
the second model to test the differential effects of jump risks to B-share discounts.

DISCOUNT is the monthly average of daily-price discounts defined as: (PB',—PM) P

Ad



where P,; and Pp; are daily prices for A- and B-shares expressed in US dollars,
respectively. X are the chosen explanatory variables to test different explanations of B-
share discount. Total betas (8, and f5) are estimated from regressing daily stock returns
on the relevant market index returns (see Section 2.3 for details). MSCI China A-share
Index is used as a proxy for A-share market index while MSCI World Index is used a
proxy for B-share market index. Continuous ( 57 and S5>") and jump betas (57"

and ﬁ,;"_';”" ) are estimated using Dunham and Friesen’s (2007) method (see Section 2.5 for

details).

In an asset pricing model of partially segmented markets, Hietala (1989) argues that
price discounts can be caused by different rates of return required by distinct groups
of investors and that magnitudes of discounts are determined by different betas in
segmented markets. Hietala documents that beta differences explain price differences
exist in the Finnish market, Following the study of Hietala (1989), we use the base model
specified in equations (4) and (5) to test the equilibrium pricing hypothesis that B-share
discounts are related to differential betas in A- and B-shares.

The B-share market has relatively small market capitalisation and many stocks are
very Hlliquid. Therefore, it may be difficult for large foreign institutional investors to
adjust their portfolios quickly without causing sudden movement in stock prices.
Following the study of Bailey and Jagtiani (1994), Hietala (1989) and Yang and Lau
(2005}, we add a LIQUID variable, defined as the ratio of daily trading volume of the
B-share to that of the A-share, to test the liguidity hypothesis that the illiquidity in B-
shares is negatively correlated with B-share price discount.

Due to differences in culture, accounting standards, disclosure requirements, and
regulatory environments across countries, it is more difficult for foreign ivestors to
acquire the same information on Chinese firms than domestic investors do (Kang and
Stulz, 1997). Therefore, foreign investors may require a higher return on B-shares,
resulting in B-share discount. We use firm size, defined as the monthly average of the
daily sum of the market values of tradable A- and B-shares in billions of US dollars, as a
proxy for information asymmetry (Sun and Tong, 2000; Yang and Lan, 20035). SIZE is
added to the base models in equations (4) and (5) to test the information asymmetry
hypothesis.

As Bailey {1994} argued that there are fewer investment alternatives available to
domestic Chinese investors compared to investors in B-shares, resulting in lower demand
elasticity for A-shares. SUPPLY, the ratio of number of outstanding B-shares to that of
outstanding A-shares, is included in equation (4) and (5) to test the differential demand
hypothesis.

2.3 Beia estimation

Following the study of Hietala (1989), two sets of betas are estimated for the 86 cross-
listed stocks in both the A- and B-share markets.

1 fss, both rolling and non-rolling, are estimated from a market model using daily
refurmns:

R»I,i,( = a.»l,i +ﬂA,iRA.r +£A,|‘.J H (6)



where R, is the return on stock /s A-share ont day ¢, A, is the A-share alpha for
stock i, By is the A-share beta for stock i, R4, is the return of the Chinese market
portfolio on day ¢ Ry, is estimated by the return on the dividend adjusted MSCI
China A Index, a value-weighted index includes A-share securities listed on both
Shanghai and Shenzhen Stock Exchanges.

2 s, both rolling and non-rolling, are estimated from the market model using daily
returns:

RB.r,r =a8,£ +IG B.rRB,r +€B,£.: ? (7)

where Ry, is the return on stock s B-share on day {, ai, is the B-share alpha for stock
Bsi i3 the B-share beta for stock i Rp, is the dividend adjusted MSCI ACWI
(All Country World Index) Index; a value-weighted index that is designed to measure the
equity market performance of developed and emerging markets consisting of 48 country
indices comprising 23 developed and 25 emerging market country indices.

2.4 Estimation of jump risk

Following the work of Barndorff-Nielsen and Shephard (2004, 2006}, we define the jump
component of the realised volatility on day ¢

S =1z >0, &Y -85, (8)

where

.
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We use the staggered realised bipower variation and staggered realised tripower quarticity
to correct for potential market microstructure noises:

. o om i
BV 1 (Ays ™% xz
m-2 =2

Fieya.n "’ ?w—zm.a], (10

and

473

, (1D

.« 3 m <Ly o a)
TP = ‘,,3xmx—x2|iu - dl |’z,u—2) AI I’w‘c\
m-4 77
where m is the number of high-frequency intervals during a trading day.
The continuous sample path variation is estimated as:

Ch =121, <®, RV, +1[ Z];>® |- BV, 1)
such that equations (8) and (12) sum to the total realised volatility on any given trading
day. As long as @,> 0, equations (8) and {12) ensures that .J;, and C,, are both non-
negative. All empirical results reported in the remaining sections are based on ¢ =.001.
As robustness fesfs, we also examine the empirical results based on ¢= 005 and .01. The
results are quantitatively similar to those reported in this study.



2.5 Decomposition of betas

We follow the two-step procedure proposed by Dunham and Friesen (2007) to estimate
the systematic and non-systematic jump risks for each individual stock. First, the
systematic risk is decomposed into continous and jump risks by regressing total returms
on market contimuous returns and market jump returns:’

R,=a+ B (R =T Y+ B J b+, (13)

where R, and Ry, denote daily returns of individual stock / and market portfolio M,
respectively. J/%% =sign(R /], xI[ZJ >®_] with sign(R)) equals to 1 if R, is positive
and —1 if R, is negative. J, is the jump component in the realised volatility defined in
equation (8) and J{Z/,>®, ]=1 if ZJ,>®, and equals to O otherwise. J{y and J}“~
are jurnp returns of the market portfolio Af and individual stock /, respectively.

We further decompose the idiosyncratic component 7j; into non-systematic jump risk
£, and idiosyncratic continuous risk &,

&, =Jpm — B . and (14)

él'i’ = Ru _I:é.l +ﬂl.~ (R.m _J‘{:’:mp )+ﬁ2r'];}:mp +}G¢'1 :I (15)
Therefore, any asset retumns, R;,, can be decomposed into four different components:
R, =+, (RT3 Y By i 416,45, (16)

In equation (16), the total return of stock 7 consists of four components: systematic/
market continuous retun, ﬂ,j(RM, ~Ji ); systematic/market jump return, 8, J™;

non-systematic/idiosyncratic jump teturn, s, =J" -8, S and non-systemnatic/
idiosyncratic continuous return, &,

3 Data and sample

The sample includes 86 cross-listed stocks in both A- and B-shares, 44 of which are
listed at the Shanghai Stock Exchange and 42 at the Shenzhen Stock Exchange. Five-
minute and daily-price data between January 2004 and December 2007 are retrieved from
the analyst and CSMAR.

Unlike the NYSE, the trading hours of the Shanghai Stock Exchange span two
sessions on any trading days, from 9:30 AM to 11:30 AM and from 1:00 PM to 3:00 PM
with a short lunch break in between. The data vendor follows the previous tick method to
take the first observation during a five-minute interval as the sample price. Hansen and
Lunde (2006) showed that the previous tick method is a sensible way to sample prices in
calendar time. Therefore, the first five-minute price of a day is the first valid trading price
between 9:30:01 AM and 9:35:00 AM, and the last five-minute price in the morning



session is the first valid trading price between 11:25:01 AM and 11:30:00 AM. The first
price observed on the afternoon session is the first valid trading price from 1:30:01 PM to
1:35:00 PM and the last price is the first valid trading price from 2:55:01 PM to 3:00:00
PM. At most we have 48 observations of five-minute returns in a nomnal trading day,
provided there is at least one transaction in record in every five-minute interval. We treat
returns over non-trading intervals as missing values and exclude them from the data set.

Following Dunham and Friesen’s (2007) study, we implement the sandwich filter
method to eliminate quotations that are 10% or further away in absolute value of the
surrounding prices. Visual investigation of the quotes reveals that there are a large
number of erroneous quotes for 6 January 2004 when the data first became available, for
30 December 2006, for 16 January 2007, and for November 2006. Observations in these
sample periods are therefore excluded from this study. We also eliminate the first 22
trading days (approximately one month) for each stock when it first appears in the data
set, so that our test results are less likely to be driven by the irregular and extreme price
movements in days immediately after initial public offerings.

4 Empirical results

4.1 Swmmary statistics

Table 1 reports sumimnary statistics for different regression variables, including total,
continuous and jump rolling betas, as well as B-share price discounts. Table 1 shows that,
on average, the beta for A-shares i5 0.2352 and for B-shares is 0.5264. Similar results are
observed in continuous betas. Average jump betas are 1.3906 and 1.4257 for A- and B-
shares, respectively. The higher jurnp befas indicate that the dual-listed stocks are more
responsive to market-wide crisis information than to non-crisis events.

B-share discount is the monthly average daily-price discount defined as (Pg—P)/P,4,
where P; and Py are daily prices for A- and B-shares expressed in US dollars,
respectively. The results show that B-share discount persists after China opened its B-
share market to domestic residents, ranging from a discount of 37-48%. The magnitudes
of the discounts are comparable to those reported in the work of Chan et al. (2008),
Sun and Tong (2000) and Yang and Lau (2005) in 1990s. Table 2 also documents
the continuing growth of China’s foreign exchange reserve, with an average increase of
250 million US dollars per month.

4.2  Testing different hypotheses of B-share discounts

Columns {1)-(5) in Table 2 report the regression resuits for total betas, #; for A-shares
and g for B-shares, which are estimated from regressing stock returns on the relevant
market index retums. MSCI China A-Share Index is used as a proxy for the A-share
market index, while MSCI World Index is used a proxy for the B-share market index,
The basic model shows that the systematic tisk of A-shares, £, is positively correlated
with the B-share discount, implying an increase in A-share risk shrinks B-share discount.
Intuitively it means that the higher risk in A-shares will lead to a lower price asked by the
Chinese domestic investors, consequently resulting in a lower B-share discount.



Monthly summary statistics of regression variables are presented. Except for CFOREX, the cross-sectional monthly averages of all sample firms over different years are reported.
Betas are estimated monthly over one-year periods. Tolal betas (8, and fg) are estimated from regressing stock retums on the relevaat market index retums. MSCI China A-Share

Index is used as a proxy for A-share market index, while MSCI World Index is used a proxy for B-share market index, Continuous { 85 and S5 ) and jump betas

(= and ;%) are estimated using Dunhama and Friesen (2007) method. SIZE is the sum of market value of tradable A- and Beshares in billion US dollars, SUPPLY is the
ratio of number of outstanding B-shares to that of cutstanding A-shares. DISCOUNT is monthly average daily-price discount defined as (PP )Py, where P,y and Py are daily

prices for A- and B-shares expressed in US doltars, respectively. LIQUID is the ratio of trading volume in US dollars for B-shares to that for A-shares. CFOREX is the monthly
change in China’s foreign exchange reserves and is in millions of US dollars

Year J:? P F Pl B Vo SizE SUPPLY  DISCOUNT  LIQUID CFOREX
2004 0.0555 0.1159 0.0356 0.1198 0.6670 1.1237 0.0635 04519 -0.4812 0.5661 173.6292
2005 0.1620 0.3652 0,1492 0.5695 £.7587 1.3693 0.0507 0.5486 -0.4780 0.4200 403.4014
2006 0.3060 0.5603 0.2993 0.5483 1.4381 1.3568 0.0770 453381 -0,3677 (.3387 176.3975
2007 0.1834 0.7443 0.1801 8.7471 0.3702 0.8675 0.1122 0.53741 ~0.4065 16.6472 416.5202

Mean 0.2352 0.5262 02278 05211 1.3906 1.4257 0.0704 0.5341 -0.4110 1.2470 250.1448
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The regression results of simple multivariate cross-sectional regression ntodels in the following two forms are reported as:
DISCOUNT, = a4y f, +¥pfp, vV X, +€,

DISCOUNT, =@ +y5 Jor™ +yf Bao ™™ + yi B + s oo 1y X+,

T3qBL

ZZ

DISCOUNT is average daily-price discount defined as (Pg—P )P, where £; and Py are daily prices for A- and B-shares expressed in US dollars, respectively. X are the chosen f:,?' =N

explanatory variables, Total betas (/f; and S3) are estimated from regressing stock returns on the relevant market index retitrns. MSCI China A-Share Index is used as a proxy for g' E
Coritingensss’ Contirmront Ay =3

A-share masket index while MSCI World Index is used a proxy for Bushare market index. Continuous (ﬂ A and By ) and jump betas { #7°% and 5 } are estumated §_ g'

using Dunkam and Friesen’s (2007) method. SIZE is the sum of market value of tradable A- and B-shares in biltion US dollars. SUPPLY is the ratio of number of outstanding 8- % 2

shares to that of outstanding A-shares. LIQUID is the ratio of trading velume in US dollars for B-shares to that for A-shares, CFOREX is the monthly change in China’s foreign i

exchange reserves and is in miflions of US dollars é
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Bailey and Jagtiani (1994) find a positive correlation between liquidity and the foreign
share premium in Thailand; and Yang and Lau (2005) find that liquidity is positively
correlated with B-share discount in China, Therefore, we include LIQUID, the ratio of
trading volume in US dollar for B-shares to that for A-shares, in Column (2) in Table 2,
to test the liquidity hypothesis. Results show that after controlling for the liguidity effect,
systematic risk of A-shares is still an important pricing factor.

SIZE is included in Model 3 to test the information asymmetry hypothesis,
Results show that SIZE is positively corrected with B-gshare discount, implying that large
firms have a smaller degree of information asymmetry and therefore have a smaller size
of B-share discount. However, after controlling for SIZE information asymmetry, the
systematic risk is still positively correlated with B-share discount,

Model 4 tests the differential demand hypothesis, together with the equilibrium
pricing hypothesis. Results show that the demand curve for B-shares is not downward
sloping. In Model 5, four different hypotheses are tested together with equilibrium
pricing hypothesis. The results are very similar to those in Models 1-5, except for a
marginally significant SUPPLY effect.

In summary, there is a significantly positive correlation between A-share systematic
risk and B-share discount. At the same time, information asymmetry effect is also
observed over the sample period.

Recently, researchers have documented the importance of modelling both continuous
and discrefe components of systematic risks (see e.g. Dunham and Friesen, 2007). This
study decomposes the total betas into continuous and jump betas and then examine their
impact on B-share discounts. The results, reported in Panel IT of Table 3, show that A-
share continuous befas have dominating effect i all five models, although their
magnitudes are slightly smaller than those reported in Panel 1 of Table 3. More
importantly, Table 3 presents some evidence that jump risk factor is a pricing factor. In
Models 3-5, the coefficients of A-share jump beta, 87, are significantly positive at

5%, implying a positive correlation between B-share discount and A-share systematic
jump risk. The results illustrate the importance of medelling both components of
systematic risks,

In summary, there exists strong evidence that B-share discount is cansed by different
rates of return required by segmented investors: Chinese domestic investors for A-ghares
and global investors for B-shares. Due to the restrictions placed by Chinese government
on the financial assets that Chinese domestic investors can choose and the restrictions on
the financial assets that global investors can invest inside China, the two groups of
investors are faced different diversification risk, resulting in different levels of required
return. The different required returns result in different levels of pricing on A- and
B-shares listed by the same company.

4.3  Robusiness tests

4.3.1 Cross-sectional analysis for separate samples

Cross-sectional analysis results on separate samples for cross-listed firms at Shanghai
and Shenzhen market are reported in Table 3. Consistent with findings in Panel I of
Table 3, strong evidence exists that A-share systematic risk is positively correlated with
B-share discount. The results are stronger in Shenzhen market than in Shanghai market.
Also consistent with results in Panel 11 of Table 3, some evidence exists that both
continuons and jump betas are important {n pricing cross-listed stocks.
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The regression results of simple multivariate cross-sectional regression models in the following two forms are reported:

DISCOUNT, =a+y, 3, ,+1 By, + ¥ X +e,

DISCOUNT, =ar+y5 i 1 y§ fer= 1y i? 473 Bar? +1' X, +5,.

DISCOUNT is average daily-price discount defined as (Pg—P,)/Py, where P, and Py are daily prices for A- and B-shares expressed in US dollars, respectively. X are the chosen
explanatory variables. Total betas (£, and /) are estimated from regrassing stock returns on the relevant market index returns. M3C! China A-Share Index is used as a proxy for
Arshare market index, while MSCI World Index is used a proxy for B-share market index, Continuous { 55** and F5***** } and jump betas ( > and ) are estimated

using Dunbam and Friesen’s (2007) wethod. SIZE is the sum of market value of tradable A- and B-shares in bitlion US doflars. SUPPLY is the ratio of number of ottstanding B-
shares to that of ouistanding A-shares. LIQUID is the ratio of trading velume in US dollars for B-shares to that for A-shares. CFOREX is the monthly change in China’s foreign
exchange reserves and is in milliens of US doltars.
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The regression results of simple multivariate cross-sectional regression models in the following two forms are reported;

DISCOUNT, =4 p o ¥aflas 47 X 45,

DISCOUNT, = a4y == 4 pg B ™™ 4y B 4 3 27 4y X £,

DISCOUNT is average daily-price discount defined as (Pp—P P, where P, and Py are daily prices for A- and B-shares expressed in US dollars, respectively, X are the chosen
explanatory variables. Total betas (F; and ;) ane estimated from regressing stock returns on the relevant market index returns. MSCI China A-Share Index is used as a proxy for
A-shase market index, white MSCI World Index is used a proxy for B-share market index. Continuous ( 85°=* and A5 ) nnd jump betas ( 527 and £77 ) are estimated
using Dunham and Friesen's (2007) method. SIZE is the sum of market value of tradable A« and B-shares in billion US dellars. SUPPLY is the ratio of number of outstanding B-
shares 10 that of outstanding A.shares, LIQUID is the ratio of trading volunme in US doliars for B-shares to that for A-shares. CFOREX is the monthly change in China’s foreign
exchange reserves and is in millions of US doilars.
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5 Cenclusion

Several groups of explanations have been proposed for the B-share discount puzzle,
However, little attention has been paid to the explanatory power of different systematic
risks in A- and B-shares {a notable exception is Ma, 1996). This study examines the role
that systematic risk plays in explaining the cross-sectional variation in B-share discounts
using both cross-sectional analysis and panel data analysis, along with competing
hypotheses.

Results show strong evidence that variations in A-share systematic risk is significantly
correlated with those in B-share discounts, after controfling for various competing
explanations. No evidence shows that variations in B-share systematic risk explain those
in B-share discount.

After controlling for the equilibrium pricing effect, this study finds evidence to
support the information asymmetry hypothesis and the differential demand hypothesis,
but not the liquidity hypothesis.
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Notes

1 Before the regulatory change in February 2001, domestic investors were not allowed to owner
and trade B-shares that were exclusively available to foreigners. After the regulatory change,
the restriction is partially released to allow the ownership and frading of B-shares by domestic
investors. Starting from 2006, Qualified Foreign Institutional Investors (QFIH) were allowed to
participate in the A-shares market but with strict up-limit on the total investment.

2 Market-wide institutional evolution regarding the investors access to the A- and B-share
markets also implies that the actual compositions of investors in two markets are more
homogeneous than what the statutory regulations specified even since the initiation of the dual
market.

3 The discussion in this section is largely drawn from Dunham and Friesen {2007).
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