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Abstract: This study examines whether differential systematic risks, along 
with other competing explanations, account for crossMsectional variations in B­
share discounts in China, using both cross-sectional and panel data analysis. 
Results show strong evidence that variations in AMshare 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 continuous and jump components. Regression results 
indicate that variations in B-share discounts are explained mostly by variations 
in systematic continuous risk but not by variations in systematic jump risk. 
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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. l 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 markets where domestic 
investors have limited altemative 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 a1. 
(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 dual-listed stocks. 

The liquidity hypothesis pins the price discounts in dual-listed stocks on the 
relative illiquidity ofB-shares. Chen et ai. (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 fiml sizes, a proxy for liquidity. 

The information asymmetry hypothesis states that domestic investors are better 
informed than foreign investors and therefore foreign investors require higher expected 
retums and therefore result in a lower price for B-shares (see e.g. Chakravarty et aI., 
1998; Kutan and Zhou, 2006; Zhou et aI., 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 et a!. (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 continuolls 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 afe 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 risk 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 Oump component). In a simplified fonn, there 
is a probability of P that the sample will come from the continuous distribution and a 
small probability of (I-P) that it will come from the crisis distribution (Andersen et aI., 
2003; Dunham and Friesen, 2007; Zhou and Zhu, 20l2b). 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 aI., 2007; Zhou and Zlm, 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 model, 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 asymmetric infonnation between domestic and global investors. Based on CAPM, the 
risk premiums on A- and B-shares are: 

(1 ) 



We further denote AJ=E(RJ,m)-R[ 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 eaming the 
risk-free rate in China from investing 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 earn 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-free 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 cany 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 i follows: 

DP. +& (2)S,I R j3 A. B,I'
f+ B,I '[J 

where £A and £n are the stochastic components that jointly determine the market prices of 
A- and B-shares for firm i. Mei et a1. (2009) argued that £A and £n represent persistent 
speCUlative shocks to the markets; and the difference in the mean level of £A and £n 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 assumes the stochastic term to be zero mean.2 Thus, the B-share discount for finn 
i can be expressed as: 

j38"A8 - j3A/'A (3)
Rj +j3A"AA 

Given market prices of systematic risk A.A and A.n, B-share discount increases with PA,i. 
decreases with Pn,;, and increases with the disparity ben.veen PA,i and PSi' 

2.2 Regression models 

In this study, two groups of regression models are used: 

DISCOUN'F;, =a+yAPA,i/ +YSPS,it +y'XII +£U, (4) 

D 'SCOT r~rT - Cj3COllt. C nCo"t. .Ij3.1UnlP .Ij3.1ump 'X 
10 uJVIU-a+YA A,lt +YOfJO,lt +YA A,II +YB B,iI +Y I/+E/t. (5) 

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: (PO,I -PA,I )/~!,1 , 



where PA,i and Po,; 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 CPA and fiB) 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 (fJ,~~III. and j3;,~m.) and jump betas (fJ~~np 

and fJ;:;np 
) 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 ofHietal a (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 illiquid. 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 liquidity 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 investors to 
acquire the same inforn1ation 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 Lau, 2005). SIZE is 
added to the base models in equations (4) and (5) to test the in/ormation asymmellY 
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. 

23 Beta 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. 

flAs, both roIling and non-rolling, are estimated from a market model using daily 
returns: 

(6) 



where RA,i,t is the return 011 stock i's A-share on day t, A.A,; is the A-share alpha for 
stock i, /3A,i is the A-share beta for stock i, RA,t is the return of the Chinese market 
portfolio on day I. RA,< 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 	 PBS, both rolling and non-rolling, are estimated from the market model using daily 
returns: 

Re,;" =ae,i + fle,/Re,! +88 ,;", 	 (7) 

where Ro,f,1 is the return on stock i's B-share on day I, an,; is the B-share alpha for stock i, 
flo,i, is the B-share beta for stock i, Ro,< is the dividend adjusted MSCI ACWI 
(All Country World Index) Index; a value-weighted index that is designed to measure the 
equity market perfonnance of developed and emerging markets consisting of 48 country 
indices comprising 23 developed and 25 emerging market country indices. 

2.4 Estimation ofjump risk 

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

(8) 

where 

ZJ', RJ' , -+N(O,I). (9) 
(1I1II)x[("/2)' +,,-5}max(I, Tp,' 1BV,") 

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

(10) 

and 

(11) 

where 111 is the number of high-frequency intervals during a trading day. 
The continuous sample path variation is estimated as: 

(12) 

such that equations (8) and (12) sum to the total realised volatility on any given trading 
day. As long as <l>a> 0, equations (8) and (12) ensures that J"a and C"a are both non­
negative. All empirical results reported in the remaining sections are based on a = .00 l. 
As robustness tests, we also examine the empirical results based on a= .005 and .01. The 
results are quantitatively similar to those reported in this study. 



2.5 Decomposition ofbelas 

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 continuous and jump risks by regressing total returns 
on market continuous returns and market jump returns:3 

RU-a,,+Pli - a (R Y"'"p) a y"m.11/ 
p 

(13).1/1- .Ifl +jJ2i +'71/' 

where Ri/ and RMt denote daily returns of individual stock i and market portfolio M, 

respectively. J::"P=sjgn(RJ~],xl[Z1f>CPa] with sign(Rt) equals to 1 if R/ is positive 

and -1 if Rt is negative. ], is the jump component in the realised volatility defined in 

equation (8) and I[ZI,><Da]=1 if Zl{>CPa and equals to 0 otherwise. Jl~mp and J!tump 

are jump returns of the market portfolio Ai and individual stock i, respectively. 
We further decompose the idiosyncratic component lJiI into non-systematic jump risk 

ii' and idiosyncratic continuous risk &it: 

'_]JlInJP R Jjlllllp dK" - 1/ - Yu' Jl1 , an (14) 

(15) 

Therefore, any asset returns, Ril, can be decomposed into four different components: 

R - a (R ],,,mp ) a J,,,mp (16)i,-a,+P!i .I-1,-.H1 +YZi' .If, +K"+&,,. 

In equation (16), the total return of stock i consists of four components: systematic! 

market continuous return, fiu (R.1l1 -JI~llIp); systematic/market jump return, fiz,J.{;;IlIP; 

non-systematic/idiosyncratic jump return, Kit =J/,,,mp-fi2iJI;;llIp; and non-systematic/ 

idiosyncratic continuous return, &i/. 

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 lick 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 nonnal 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 Summary statistics 

Table 1 reports summary 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 is 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 jump betas 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 (PrPA)IPA , 

where PA and PB 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 ofB-share discounts 

Columns (1)-(5) in Table 2 report the regression results for total betas, P, for A-shares 
and PB for B-shares, which are estimated from regressing stock returns on the relevant 
market index returns. 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 risk of A-shares, PA, 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. 
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2006 0.3060 0.5605 0.2993 0.5483 l.4391 1.5568 0.0770 0.5381 -0.3677 0.3387 176.3975 


2007 0.1834 0.7443 0.1801 0.7471 0.3702 0.8675 0.1122 0.5741 -OA065 16.6472 416.5202 


Mean 0.2352 0.5264 0.2278 0.5211 1.3906 1.4257 0.0704 0.5341 -0.4110 1.2470 250.1448 
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Bailey and lagtiani (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 liquidity effect, 
systematic risk ofA-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-share 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 infonnation 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 discrete 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 II of Table 3, show that A­
share continuous betas have dominating effect in all five models, although their 
magnitudes are slightly smalIer than those reported in Panel I 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, fJ~"mp, 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 modelling both components of 
systematic risks. 

In summary, there exists strong evidence that B-share discount is caused by different 
rates of return required by segmented investors: Chinese domestic investors for A-shares 
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 Robustness 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 II of Table 3, some evidence exists that both 
continuous and jump betas are important in pricing cross-listed stocks. 
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[~The regression results of simple Illultivariate cross-sectional regression models in the following two forms are reported: . -
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explanatory variables. Total betas (fJA and PB) are estimated from regressing stock retums on the relevant market index retul1Is. MSCI China A-Share Index is used as a pro:\.1' for '1l 
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exchange reserves and is in millions of US dollars. " E­
(I) (2) (3) (4) (5) " 8' 

SH SZ SH SZ SH SZ SH SZ SH SZ " •" Panel I; Regression AI/alysis ofTolal Be/as " 
" 
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The regression results of simple multivariate cross-sectional regression models in the following two rOnllS are reported: '" 
DISCOUNT, "" a+YAfJA.;+YaPB.i +r'X, +c,  
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-0a:: 
D1SCOUNTis average daily-price discount defined as (PrPA)IP,oI, where PAand PEare daily prices for A- and B-shares expressed in US dollars, respec(ively. X are the chosen ",< 

o ~ 
explanatory variables. Total betas (jJA and PE) are estimated from regressing stock retums on the relevant market index retums. MSCI China A-Share Index is used as a pro:>.')' for 0-' 

U~A-share market index, while MSCI World Index is used a pro",-')' for B-share market index. Continuous (P;""''''"'''"' and pi/"''''''''''' ) andjulllp betas (P;""f' and II;""") are estimated 
'2@

using Dunham lind Friesen '$ (2007) method. SIZE is the slim of market value of tradable A- and B-shares in billion US dollars. SUPPLY is the ratio of number of outstanding B­ g~
shares to that of outstanding A-shares. 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. a'~ 
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~-
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Panel JJ: Regression Analysis ojDecomposed Betas '" 
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5 Conclusion 

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 controlling 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 

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 trading ofB-shares by domestic 
investors. Starting from 2006, Qualified Foreign Institutional Investors (QFII) 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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