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Abstract 

This paper was intended to examine factors influencing the correlations between A- and B-shares of individual firms, 

and explore the effects of Qualified Foreign Institutional Investor’s (QFII) implementation on correlations. The 

empirical results show that interest rate differential, relative turnover rate, relative return volatility, and market 

sentiment had impacts on correlation both before and after the QFII’s implementation. After its implementation, 

correlations became more sensitive to premium, relative turnover rate and market sentiment. Furthermore, the 

estimated constant term for overall market correlation became more negative (raw values from -0.3413 to -0.8815), 

indicating an increasing correlation between A- and B-shares’ returns. The policy implications are that much benefit 

of diversification into emerging markets such as paired A-and B-shares can be accomplished, together with taking 

several influential factors into account. 
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1. Introduction 

Both the Shanghai Stock Exchange (SHSE) and the Shenzhen Stock Exchange (SZSE) were set up in December 

1990 and April 1991, respectively. In the beginning, only eight firms were listed on the SHSE and six firms listed on 

the SZSE. The number of listed firms has been constantly increasing, and by the end of April 2013, a total of 954 and 

1537 firms were listed on the SHSE and the SZSE, respectively. Originally, the A-shares were only available to 

domestic residents trading in RMB, while the B-shares were restricted to foreign investors trading in USD on the 

SHSE and in HKD on the SZSE. 

The gradual development of the Chinese equity market has exerted a strong influence on the country’s economic 

growth and corporate governance. The Chinese equity market has expanded rapidly and has gained the attention of 

the world equity market. According to the 2015 statistics of the World Federation of Exchanges, both the Shanghai 

and Shenzhen markets have ranked in the global top five equity markets by market capitalization (in USD millions). 

In addition, the MSCI has planned to include China A-shares in its indices in the near future, which will re-induce 

international asset reallocation. Thus, foreign investors adopting a global asset allocation strategy have paid more 

attention to this immense potential for growth. International investment wisdom suggests that interactions between 

assets are significant factors to be considered when managing diversification. In this light, re-examination of the 

effects of the Qualified Foreign Institutional Investor (QFII) program on the correlations of A- and B-share returns is 

warranted. 

Under strict foreign exchange controls to protect the A-share market from being affected by foreign capital, the A- 

and B-share markets were separated prior to February 19, 2001. The severe regulations and the small number of 

tradable securities led to some problems in the B-share market, such as illiquidity, thin trading volumes, higher 

transaction costs, and an even higher B-share discount for investors. On the other hand, after entering the World 

Trade Organization (WTO), the Chinese authorities made great efforts to keep to their commitments, such as 

liberalizing their financial markets.  

To revitalize the B-share market and attract financial capital that comes from domestic individual and foreign 

investors, the China Securities Regulatory Commission (CSRC) announced on February 19, 2001 that domestic 

citizens would be allowed to trade the B-shares. The policy was expected to increase the trading volumes of B-shares 
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and reduce the transaction costs as well as B-share price discount. However, as proven by empirical studies, the price 

spread between the A and B-shares widened. Further, domestic investors take the advantages of price disparity and 

trade in the B-share market, which could spur speculative activities, thus resulting in uncertainty concerning 

volatility. The vigorous arbitrage activities that were worsening the investment environment frightened foreign 

investors. 

Because the B-share policy did not work well as expected, the State Administration of Foreign Exchange (SAFE) 

formulated the QFII program in November 2002, which was used to introduce foreign investments and open the 

domestic capital market in a restricted way. On July 7, 2003, the first transaction of Swiss Bank Corporation was 

completed; this was the first flow of foreign capital into the A-share market. On April 26, 2005, a $4 billion 

investment quota was distributed, and in the same year the investment quota was expanded to $10 billion. 

Subsequently, the investment quota increased to $30 billion in 2007, and finally it expanded again to $80 billion in 

2012. It was anticipated that the introduction of QFII would improve the functioning of the capital market, including 

increased innovative investment ideas and longer-term strategic investments. QFII investors would be expected to 

play a positive role in prompting the capacity of domestic corporate governance. Under bilateral liberalization, the 

interactions between the A- and B-share markets should have the potential to become stronger. 

According to previous studies (e.g., Law & Ngahab, 2008; Henry, 2002; Li, 2002; Bekaert & Harvey, 1997; 

Kassimatis, 2002; Huang & Yang, 2000; Sun, Tong & Yan, 2009; Chiu, Lee & Chen, 2005; Chen & Liu, 2009; 

Ahlgren, Sjö & Zhang, 2009; Shen & Chen, 2003; Tam, Li, Zhang & Yu, 2010; Peng, 2008; Lu & Su, 2008; Shen & 

Lan, 2007; Huang, 2007; Wang & Han, 2008), market liberalization indeed had influential effects on the financial 

market, irrespective of whether the impact was positive or negative. This study is motivated by Sun, Tong, & Yan 

(2009), wherein they investigated whether the B-share market’s partial liberalization, which took place on February 

19, 2001, improved the market quality (Note 1). They defined the opening of the B-share market as “reverse” 

liberalization. However, QFII is more precisely a regular direction of liberalization. The degree of A- and B-share 

market interactions can be estimated along several different dimensions. As noted by Adam et al. (2001) and Baele et 

al. (2004), no widespread agreement can be reached about a single correct measurement. Furthermore, as mentioned 

by Bekaert and Harvey (2003), the announcement of financial liberalization may not be the effective date of its 

implementation, such that foreign capital inflows may begin to increase some time later. Thus, we extend Sun, Tong, 

& Yan (2009)’s research by examining whether or not the practical implementation of the QFII scheme, which began 

on July 7, 2003, increases the interaction between the A-B pairs of individual firms of stock market and in the 

meantime, we explore several factors that could affect correlations of paired A and B-shares’ returns. This paper is 

empirically significant for the following two reasons. Firstly, little is known about the effect of QFII’s 

implementation on correlations of A-B pairs of individual firms, especially focusing on the effect of factual foreign 

capital inflow. Secondly, it is interesting to explore several factors that may be presumably related to interactions of 

paired A- and B-share returns, wherein international diversification can be affected by these factors. 

The empirical research is carried out through panel data modeling by observing each sub-period. As the QFII scheme 

belongs to inward investment, an inflow of foreign capital will indirectly introduce distinct investment notions, 

leading to changes in domestic investors’ behavior. The empirical results suggest that after QFII’s implementation, 

correlations of paired A- and B-share returns were more sensitive to premium, relative turnover rate and market 

sentiment. Besides, the estimated constant term for overall correlation became more negative (raw values from 

-0.3413 to -0.8815), indicating an increasing correlation between A- and B-share returns. It implies that benefit of 

diversification into emerging markets such as paired A-and B-shares can be accomplished and that the 

above-mentioned factors need to be carefully considered when dealing with international investment. 

The remainder of this paper is arranged as follows. The section II involves a literature review regarding empirical 

findings of liberalization schemes introduced into emerging markets and China. In section III, we briefly discuss the 

procedure of selecting appropriate panel data models, and the ensuing empirical model used in this study. Section IV 

presents empirical results and analyses. Finally, based on the aforementioned analyses, we draw conclusions with a 

summary in section V. 

2. Brief Literature Review 

The following is concise review on financial market liberalization in some emerging markets. Section 2.1 presents 

deregulation in developing markets except for China; section 2.2 presents the research related to the policy of 

opening the B-share market and the QFII program in Chinese equity markets. 
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2.1 Liberalization in Emerging Markets 

Many articles have been written about stock market liberalization in developing countries and emerging markets. 

Law & Ngahab (2008) utilized an EGARCH model to show that stock return volatility declined after the Kuala 

Lumpur Stock Exchange opened Malaysia up to foreign investors. Henry (2002) showed that the execution of capital 

market liberalization in emerging markets caused the equity price index to have excess returns, which is consistent 

with the expectation of international asset pricing models. Li (2002) observed a significant decrease in volatility 

three months after Taiwan unlocked its stock market, and found that market efficiency was significantly enhanced. In 

brief, an inflow of foreign capital could stabilize the stock market. Bekaert & Harvey (1997) demonstrated that in 13 

of their 17 sample countries, liberalization of equity markets led to a substantial drop in volatility; this was especially 

significant in 5 emerging markets (Taiwan, Mexico, Portugal, Argentina, and Brazil), after controlling for potential 

factors influencing the time-varying volatility. Kassimatis (2002) demonstrated that volatility was reduced after 

relaxing financial markets in five out of six sample developing countries. The results were partly consistent with 

those of Bekaert & Harvey (1997). Huang & Yang (2000) found that four of the ten studied markets appeared to 

decrease volatility, while three markets experienced increasing volatility after liberalization. Based on the above, the 

liberalization of capital markets had either positive or negative impacts on the stabilization of the market and the 

investment environment. 

2.2 Market Liberalization in China 

While becoming a member of the WTO, China was required to achieve certain levels of market liberalization. China 

thus opened its financial markets and progressively relaxed the foreign exchange controls over capital accounts. 

China expected that the policy of liberalization would result in mature investment concepts, longer-term investments, 

and superior investment skills so as to make the domestic financial markets more stable and sound. 

There are large amounts of empirical studies concerning the impact of opening the B-share market to nationals on 

February 19, 2001. Sun, Tong, & Yan (2009) found the B-share market quality to be improved – and not at the 

expense of the other domestic markets – subsequent to liberalization. They also examined the correlation between A- 

and B-share markets, and found that it increased in the post-liberalization period. Chiu, Lee, & Chen (2005) 

confirmed that return correlation between four A- and B-share indices increased during post-event periods, and the 

transmission of information between A- and B-share markets accelerated, which shortened the persistence of the 

impact. Chen & Liu (2009) showed that before permitting nationals to trade B-shares with foreign currency accounts, 

co-integration had existed between only a small number of dually-listed A- and B-shares, while after liberalization, 

most of them were more co-integrated. They further found that in pre-liberalization, the B-share market was ahead of 

the A-share market, and in post-liberalization, the situation was reversed. As indicated by Ahlgren, Sjö, & Zhang 

(2009), after February 2001, A-share premiums became stationary, and a co-integration relationship existed between 

the prices of A- and B-shares. The policy of liberalization also reduced the degree of information asymmetry between 

the A- and B-share markets. By using asymmetric threshold co-integration model, Shen & Chen (2003) found the 

co-integration relationship between markets to become stronger after the B-share market was open to local residents. 

Owing to the QFII program only being implemented within emerging markets and developing countries, there are 

few foreign scholars studying the QFII scheme in China. The following are literature reviews undertaken by Chinese 

researchers. Tam, Li, Zhang, & Yu (2010) show that the QFII scheme failed to attract longer-term investments, that 

QFII’s benefit to market stability was temporary due to the relatively small shares in the market, and that the 

introduction of QFII was helpful to integrate the Chinese stock market into global markets. He et al. (2014) 

documented that China’s financial liberalization had greatly promote international stock interdependence in the 

post-WTO’s accession period. In addition, China’s economic overheating (in year of 2007) and economic stimulus 

plan (in years of 2008-2009) as well as market overreaction significantly contributed to the rise in international stock 

market interdependence. Peng (2008) utilized a GARCH (1, 1) model to show that when the first order of the Swiss 

Bank Corporation (SBC) traded on the A-share market on July 9, 2003, the return volatility of the Shanghai 

Composite Index decreased. Moreover, approval of the extra 6 billion USD quotas of investment on September 7, 

2005 reduced return volatility of both the Shanghai and the Shenzhen Composite Index. Lu & Su (2008) found that 

with QFII investors entering more deeply into the markets, volatility became more persistent, indicating the failure of 

QFII programs to stabilize the markets. Shen & Lan (2007) argued that the introduction of QFII was not significant 

to return volatility of the Shanghai A-share Index. The reason for this result might be due to the minor size of the 

capital that QFII investors placed into the stock market. Study conducted by Huang (2007) showed an increase in 

persistence of volatility after the QFII scheme’s implementation in both mutual fund and A-share markets. Wang & 

Han (2008) found return volatility of the Shanghai and Shenzhen A-share indices were lower than those of the 
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corresponding B-share indices during 2003-2005. Zou et al. (2016) used unique data spanning from 2003 through 

2014 to examine the preferences of domestic and foreign institutional holdings in China; empirical findings showed 

similar preferences of both institutions on certain stock characteristics, but difference towards industry allocations. 

Previous studies related to the China’s QFII program mainly focused on changes in volatility and persistence of 

volatility and institutional preferences on holding. Furthermore, empirical results are primarily subject to small size 

of funds flowing into markets. As time goes by, in the light of the increasing investment quota of QFII, funds flowing 

into the equity market are continuously growing. Consequently, we take this factor into consideration when 

examining the variation in the degree of interactions between A- and B-shares only, not the market as a whole. 

3. Methodology – Panel Modeling 

Panel data regression is used to examine factors that significantly affect the correlations between firms and inspect if 

these correlations could be influenced by QFII’s implementation. The empirical results may provide investors and 

policymakers with some implications for appropriate investment strategies and policy choices, respectively. Before 

undertaking the main empirical research, we conducted several tests to confirm data’s stationarity and selection of 

panel data model. These two types of tests are briefly described in section 3.1 while section 3.2 displays the 

construction of our empirical model. 

3.1 Panel Data Model Selection 

In traditional regression analysis, variable series are assumed to be stationary, or else spurious regression will be 

obtained. Panel unit root tests such as Levin, Lin and Chun’s (LLC, 2002) and Im, Pesaran, and Shin (IPS, 2003) are 

adopted to check whether variables are stationary. The null hypothesis of both tests is that there exists a unit root, 

meaning a non-stationary data. Then, the selection process of the panel data model includes (1) pooled regression 

model versus fixed effects model through F test, (2) pooled regression model versus random effects model through 

Breusch–Pagan LM (Breusch & Pagan, 1980) test and (3) if both F-test and LM test indicate that a pooled regression 

model is not suitable, we then use the Hausman test to determine which should be adopted between the fixed and 

random effects models. 

3.2 Establishment of Empirical Model 

We attempt to analyze factors affecting the correlation between A- and B-shares of paired firms, such as exchange 

rate volatility, price discount, interest rate differential, relative turnover rate, relative return volatility, and 

market/firm sentiment. Besides, we add company size and global factor (represented by volatility of S&P 500 index 

return) as control variables. Thus, the model is constructed as follows: 

wit = β0 + β1EXit + β2PREMit + β3IRDit + β4RTRit + β5RRVit + +β6MARKETit + β7FIRMit + β8RUS,it
2 +β9CAPit

+ uit                                                                                                                                                                    (1) 

i = 1,2, ⋯ ,64; t = 1,2, ⋯ ,180 

wit is monthly correlation of the ith firm between A- and B-share returns at time t and is calculated by daily stock 

returns denominated in RMB currency for A-shares and USD or HKD for B-shares. To make the series closer to a 

normal distribution, we adopt the transformation of Otto et al. (2001). After conversion, we replace wit with ρit. 

ρit = ln (
1:wit

1;wit
) , where wit is correlation before transformation. The stock return is calculated as follows: 

Rt = ln (
Pt

Pt;1
) × 100                                                                          (2) 

The following are detailed descriptions of explanatory variables: 

1) EX denotes monthly exchange rate volatility, calculated by:  

EX = |ln (
St

St;1
)| × 100                                                                         (3) 

where St(USD
RMB⁄ ) is the exchange rate at time t for firms listed on SHSE while St(HKD

RMB⁄ ) is for firms listed 

on SZSE. 

Bodart and Reding (1999) found that rise in volatility of the Deutschmark was accompanied by a decline in 

international correlations between Germany and other sample countries, such as France, Belgium, UK, Sweden, and 
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Italy. In addition, Jithendranathan (2005) showed that exchange rate volatility between Russia and the US had 

positive effects on Russia/US stock index correlation. Moreover, Wälti (2011) found that lower exchange rate 

volatility is linked to stronger market co-movements. This is because decrease in exchange rate uncertainty can 

reduce transaction costs, leading to a stronger correlation. 

While the above-mentioned studies focus on pairs of countries, this study is concerned with two markets within a 

single country. We expect that given tone in with gradual exchange rate reforms, the implementation of QFII may 

have resulted in an increase in exchange rate volatility since the inflow of international capital needs to be converted 

into Chinese Yuan, and may be invested into the A-share market. Hence, in line with the previous findings, we expect 

that volatility of exchange rate is positively or negatively related to correlations under the implementation of the 

QFII program. 

2) PREM denotes the monthly price discount between A- and B-shares of the firm. 

PREM =
Pb − Pa

Pa
;  Pb is converted to Chinese Yuan                                             (4) 

Pb(Pa) is the price of a B(A) share. Pb is usually smaller than Pa, so PREM is usually negative. Given all other 

things being equal, if there is a price spread, investors could make use of the QFII program to perform arbitrage 

activities, which makes the premium less negative (i.e., the PREM becomes larger). Thus, we predict that premium 

may negatively influence paired share’s correlation. Another scenario is that QFII’s implementation may increase the 

degree of information sharing between A- and B-share of a firm, which supports the price synchronicity and 

correlation should be high (Chan, et al., 2013). Note that high price synchronicity may correspond to weaker 

institutional environment documented by Dang, et al. (2015). Thus, it is also expected that positive relation could be 

found between correlation and PREM. 

 

3) IRD stands for monthly interest rate differential. We use 3-month LIBOR (HIBOR) as a risk-free interest rate 

whilst China’s equivalent, SHIBOR (Shanghai Interbank Offered Rate) was established in 2006. Due to the length of 

SHIBOR data being insufficient for our study, we replace SHIBOR with the 3-month time deposit rate. 

IRDt
SHSE = RUS,t − RCH,t                                                                                 (5) 

IRDt
SZSE = RHK,t − RCH,t                                                                                 (6) 

where RUS,t (RHK,t) is equal to 3-month LIBOR (HIBOR) while RCH,t is proxy for 3-month time deposit rate. 

Pontiff (1996) regarded interest rate as an opportunity cost of arbitrage. Assets that are more costly to arbitrage will 

exhibit discounts that are more pronounced. Li et al. (2006) viewed interest rate spread as the difference in the costs 

of holding stocks. They found that price disparity between A- and H-shares is related to interest rate spread.  

Due to outbreak of the 2007 financial crisis, the US and Hong Kong cut their interest rates to almost zero, which led 

to the interest rate spreads becoming negative. A decrease in interest rate spread means that there is a smaller 

difference in costs of holding stocks between Chinese local investors and foreign investors. As a consequence, when 

QFII was carried out, foreign investors might have become more willing to invest in Chinese stock market where 

price discounts existed between A- and B-shares. We expect that the interest rate differential is negatively related to 

paired-share’s correlation.  

4) RTR denotes the monthly relative turnover rate, calculated by: 

RTR =
   Turnover rate of B share   

Turnover rate of A share
                                                          (7) 

Stock’s turnover rate is defined as the total number of shares traded over one particular month divided by the total 

number of shares outstanding. To avoid a zero monthly turnover rate, we follow Llorente et al.’s (2002) adjustment 

by adding a constant (0.00000255) to the turnover rate. Further, to make the series stationary, we measure turnover 

rate logarithmically: 

Turnover rate = log(turnover rate + 0.00000255)                                       (8) 

We use turnover rate as a proxy variable of liquidity. Amihud and Mendelson (1986) believed that illiquid stocks 

should have higher expected return. To compensate investors for higher transaction costs, pricing becomes lower. 

However, Chan et al. (2008) thought that liquidity is valuable, so higher liquidity has higher expected return and 

pricing. Thus, ADR with high liquidity yields a greater discount. 
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If the turnover rate of a B-share over an A-share is larger than one, it indicates that one firm’s B-share is more liquid 

than its A-share counterpart. After the QFII’s implementation, the turnover rate of both A- and B-share may increase 

but to a time-varying extent. Thus, we cannot infer the direction of variation. 

5) RRV denotes the relative return volatility, calculated by: 

RRV =
volatility of B share

volatility of A share
                                                                             (9) 

Following Young and Johnson (2004), we use RRV ratio to measure the relative volatility of the B- and A-shares. 

Stock volatility is defined as monthly variance of the stock as calculated by daily data. Cappiello et al. (2006) 

showed that stocks’ return volatilities and correlations move together, while Knif and Pynnönen (2007) reported 

supporting findings that high volatility tends to increase correlations between markets. He, et al. (2003) documented 

that high volatility disparity between B- and A-share returns was mainly attributed to informed trading cost and when 

accounting for informed trading as well as other component costs, the volatility disparity disappeared. The 

implementation of the QFII program may gradually reduce the trading cost difference between the A- and B-share, 

which might in turn increase the cross correlations. 

6) MARKET denotes market sentiment, measured by: 

MARKET =
(P

E⁄  ) of index of A shares

(P
E⁄  ) of index of B shares

                                                            (10) 

P
E⁄ = Price

Earning per share⁄                                                                   (11) 

Studies of Wei (2000) and Wang and Jiang (2004) indicate that market sentiment may have explaining power for the 

differences in the prices of cross-listed shares. According to Arquette et al. (2008), market sentiment can be defined 

as in equation (10). They found that market sentiment is negatively related to the premium between an A-share and 

its corresponding ADR/H share. If market sentiment is larger than one, a positive sentiment may be present in the 

overall A-share market, suggesting that B-shares could be sold at a relatively lower price than their A-share 

counterparts. Investors in the B-share market if not being immediately subject to the effects of the A-share market 

could allow prices to differ across the two markets. Based on previously discussed relatedness between PREM and 

correlation, it is reasonably predicted that market sentiment could be positively or negatively related with paired A- 

and B-share correlations. 

7) FIRM denotes company sentiment, measured by:  

FIRMt =
[ln(P

E⁄ )]
t;1

 of individual firm

[ln(P
E⁄ )]

t;1
 of index of A shares

                                                    (12) 

In accordance with Arquette et al. (2008), we define company sentiment as the above formula. They found that 

company sentiment is negatively related to the premium between an A-share and its corresponding ADR/H share. 

However, this measure may include firms with negative earnings, and we thus choose to use another measure of 

company sentiment such as price-to-sale ratios that would still come with positive values. As suggested by Arquette 

et al. (2008), we substitute price-to-sales ratio for P/E ratio. 

Both A- and B-share liquidity may be driven up by company sentiment; meanwhile, company sentiment may 

increase partly due to market sentiment as well as the QFII’s effect. In this case, the price synchronicity and liquidity 

go together, which bring positive impact on correlation. However, when investors drive up the A-share price of an 

individual company relative to the corresponding B-share price, then the B-share would sell at a greater discount 

relative to the A-share, which might stimulate speculative trading actions. Thus, the short-term adjustment between 

A- and B-share prices will increase. It is implied that company sentiment is negatively connected to A- and B-share 

correlations. 

8) RUS
2  denotes the volatility of the S&P 500 index, and we use daily data to calculate it, as shown in equation (13). 

Due to the gradual opening of Chinese financial markets, we expect that the Chinese stock market would be more 

integrated with the international market and might be more influenced by global factors, and that positive correlation 

could be linked to A- and B-share returns. 
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𝑅𝑈𝑆,𝑡
2 =  (ln (

Pt

Pt;1
) × 100)

2

                                                                         (13) 

 

9) CAP denotes a firm’s market capitalization, measured by: 

CAP = ln(market capitalization)                                                              (14) 

In addition to RUS
2 , we also add company’s market capitalization to the empirical model as another control variable. 

On average, larger companies would have less trading cost and thus have more cross information. 

4. Empirical Results and Analysis 

This section describes the data and details the empirical analysis of our panel data modeling. 

4.1 Data Description 

Monthly data was used to examine factors that influence correlation between A- and B-shares of individual firms. 

The sample contained 64 pairs of firms with A- and B-shares listed on either the Shanghai or Shenzhen stock 

exchanges, 35 of which are listed on the SHSE and 29 on the SZSE. The data covered the period from January 1998 

to December 2012. The sample period was divided into two sub-periods: the first period ran from January 1998 to 

June 2003 and the second period ran from July 2003 to December 2012. The first capital inflow of Swiss Bank 

Corporation into the A-share market was traded on July 9, 2003, the date the QFII scheme was officially brought into 

effect; thus, we viewed July 2003 as the dividing point. 

Except for the S&P 500 index, which was collected from DataStream, all other data were collected from the Taiwan 

Economic Journal (TEJ) database. Firms selected for this study have been listed on the stock market since 1998. If a 

company’s data was missing for over 5% of the entire observation period, it was excluded from the sample. Note that 

all empirical results were conducted in Eviews 7. Figures 1 to 12 are trend plots of the variables, where we averaged 

all the cross-sectional data at each observation period (monthly) to observe trends in the variables while some 

variables, such as exchange rates and interest rates, are only time series data.  

 

 

Figure 1. Plot of monthly averaged Paired A- and B-share correlations 

 

As shown in Figure 1, the average monthly paired A- and B-share correlation has increased significantly since 2001 

and goes up again right after July 2003. This might be due to the opening of B-share markets to local Chinese 

investors and the subsequent QFII policy, which facilitated interactions between A- and B-shares. 

 

-0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

1
9

9
8

/1
/1

1
9

9
8

/7
/1

1
9

9
9

/1
/1

1
9

9
9

/7
/1

2
0

0
0

/1
/1

2
0

0
0

/7
/1

2
0

0
1

/1
/1

2
0

0
1

/7
/1

2
0

0
2

/1
/1

2
0

0
2

/7
/1

2
0

0
3

/1
/1

2
0

0
3

/7
/1

2
0

0
4

/1
/1

2
0

0
4

/7
/1

2
0

0
5

/1
/1

2
0

0
5

/7
/1

2
0

0
6

/1
/1

2
0

0
6

/7
/1

2
0

0
7

/1
/1

2
0

0
7

/7
/1

2
0

0
8

/1
/1

2
0

0
8

/7
/1

2
0

0
9

/1
/1

2
0

0
9

/7
/1

2
0

1
0

/1
/1

2
0

1
0

/7
/1

2
0

1
1

/1
/1

2
0

1
1

/7
/1

2
0

1
2

/1
/1

2
0

1
2

/7
/1

Transformed Correlation Coefficients  



http://ijfr.sciedupress.com International Journal of Financial Research Vol. 8, No. 2; 2017 

Published by Sciedu Press                        112                          ISSN 1923-4023  E-ISSN 1923-4031 

 
Figure 2. Plot of monthly exchange rate (RMB/USD) and volatility 

 

 
Figure 3. Plot of monthly exchange rate (RMB/HKD) and Volatility 

 

Exchange rate volatilities between RMB and USD and between RMB and HKD became visibly larger since 2005, 

which was consequence of exchange rate reform. On July 21, 2005, the People’s Bank of China announced the rate 

of 8.11 RMB per 1 USD and permitted floating within 0.3%. 
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Figure 4. Plot of monthly premium 

 

Figure 4 presents the average monthly premium; after 2001, premium substantially decreased, indicating that price 

spread between A- and B-shares fell. Nevertheless, the premium after July 2003 seems to fluctuate upwards and 

downwards. 

 

 

Figure 5. Plot of monthly interest rate differential - US and China 
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Figure 6. Plot of monthly interest rate differential - HK and China 

 

Figures 5 and 6 illustrate that China’s interest rate was relatively stable in comparison to those of the US and Hong 
Kong. The trends of interest rate differential are similar between the 3-month LIBORs of US and Hong Kong. Both 
the US and Hong Kong authorities decreased their discount rates since the 2007 subprime mortgage crisis and the 
subsequent financial crisis, which finally led to a negative interest rate spread. 

 

 
Figure 7. Plot of monthly relative turnover rate 

 

Figure 7 shows that the average of monthly relative turnover rate has experienced slight growth since 2001, 

indicating that the turnover rate of B-shares has improved but since then, the average relative turnover rate moved up 

and down. 
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Figure 8. Plot of monthly relative return volatility 

 

Figure 8 shows that average relative return volatility reached its peak in March 2001, a striking finding that may be 

attributable to the policy of opening the B-share market to local investors, leading to intensive speculation activities. 

Subsequently, the volatility of B-shares over A-shares is relatively small, which suggests that the B-share market 

became less volatile through the gradual liberalization process. 

 

 
Figure 9. Plot of monthly market sentiment 

 

It can be seen in Figure 9 that is always greater than one, suggesting that investors are relatively more enthusiastic in 

the A-shares than in the B-shares. However, since mid-2003, market sentiment has become relatively low and stable, 

which may imply that the behavior of B-shares has become subject to that of the A-shares after the implementation 

of QFII. 
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Figure 10. Plot of monthly firm sentiment 

 

Average firm sentiment, as shown in Figure 10, has grown continuously since 2007, which seems to coincide with 

the structure break of the sub-prime mortgage crisis and the ensuing years. 

 

 

Figure 11. Plot of monthly volatility of the S&P 500 Index 

 

Figure 11 shows that there was a sharp increase at the end of 2008 when Lehman Brothers Holdings Inc. declared 

bankruptcy. This event was thought to have kicked off the late-2000s global financial crisis. Figure 12 represents the 

average market capitalization of all samples; data suggest that it has grown quite steady throughout the entire 

observation period. 

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

1
9

9
8

/1
/1

1
9

9
8

/7
/1

1
9

9
9

/1
/1

1
9

9
9

/7
/1

2
0

0
0

/1
/1

2
0

0
0

/7
/1

2
0

0
1

/1
/1

2
0

0
1

/7
/1

2
0

0
2

/1
/1

2
0

0
2

/7
/1

2
0

0
3

/1
/1

2
0

0
3

/7
/1

2
0

0
4

/1
/1

2
0

0
4

/7
/1

2
0

0
5

/1
/1

2
0

0
5

/7
/1

2
0

0
6

/1
/1

2
0

0
6

/7
/1

2
0

0
7

/1
/1

2
0

0
7

/7
/1

2
0

0
8

/1
/1

2
0

0
8

/7
/1

2
0

0
9

/1
/1

2
0

0
9

/7
/1

2
0

1
0

/1
/1

2
0

1
0

/7
/1

2
0

1
1

/1
/1

2
0

1
1

/7
/1

2
0

1
2

/1
/1

2
0

1
2

/7
/1

Firm Sentiment 

0.0

5.0

10.0

15.0

20.0

25.0

30.0

1
9

9
8

/1
/1

1
9

9
8

/7
/1

1
9

9
9

/1
/1

1
9

9
9

/7
/1

2
0

0
0

/1
/1

2
0

0
0

/7
/1

2
0

0
1

/1
/1

2
0

0
1

/7
/1

2
0

0
2

/1
/1

2
0

0
2

/7
/1

2
0

0
3

/1
/1

2
0

0
3

/7
/1

2
0

0
4

/1
/1

2
0

0
4

/7
/1

2
0

0
5

/1
/1

2
0

0
5

/7
/1

2
0

0
6

/1
/1

2
0

0
6

/7
/1

2
0

0
7

/1
/1

2
0

0
7

/7
/1

2
0

0
8

/1
/1

2
0

0
8

/7
/1

2
0

0
9

/1
/1

2
0

0
9

/7
/1

2
0

1
0

/1
/1

2
0

1
0

/7
/1

2
0

1
1

/1
/1

2
0

1
1

/7
/1

2
0

1
2

/1
/1

2
0

1
2

/7
/1

Volatility of the S&P 500 Index 



http://ijfr.sciedupress.com International Journal of Financial Research Vol. 8, No. 2; 2017 

Published by Sciedu Press                        117                          ISSN 1923-4023  E-ISSN 1923-4031 

 

Figure 12. Plot of monthly market capitalization 

 

4.2 Panel Unit Root Test 

According to Granger & Newbold (1974), if time-series data is not stationary, problems of spurious regression will 

appear, causing misjudgments in empirical results. To avoid such a phenomenon, we needed to confirm the time 

series to be stationary by conducting LLC and IPS panel unit root tests. We used the Schwarz criterion to select 

optimal lag length. The results are shown in Tables 1 and 2. 

 

Table 1. Panel Unit Root Testing of the first period 

First Sub- Period 

Variable: None With drift 
With drift and time 

trend 

LLC unit root test 

ρ𝑖𝑡 -4.4843*** -17.5744*** -51.6557*** 

EX -40.1925*** -52.9849*** -62.2575*** 

PREM -8.0581*** 1.86190 0.3715 

IRD -7.74980*** -1.6997* -3.0493*** 

RTR -5.8429*** -36.3775*** -47.2589*** 

RRV -21.2752*** -44.1611*** -49.5846*** 

MARKET -10.1032*** -4.0530** -6.1759*** 

FIRM 2.5994 -0.8295 -6.2352*** 

RUS
2  -16.1020*** -17.8543*** -15.3773*** 

CAP 1.5904 -4.3225*** -1.9885* 

IPS unit root test 

ρ𝑖𝑡 - -16.6236*** -48.6012*** 

EX - -42.2231*** -47.6458*** 

PREM - 4.5358 -1.0320 

IRD - 3.0467 -4.3811*** 

RTR - -33.9780*** -41.2069*** 

RRV - -43.0159*** -46.0587*** 

MARKET - -1.3001* -2.4749*** 
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FIRM - -0.0529 -3.3261*** 

RUS
2  - -32.5554*** -29.9476*** 

CAP - -3.3011*** -2.7565* 

Source: the present study. 

Note: *p-value < 0.1, **p-value < 0.05, ***p-value < 0.01 

ρ𝑖𝑡: correlation between A- and B-shares of ith firm; EX: exchange rate volatility; PREM: premium; IRD: interest rate 

differential; RTR: relative turnover rate; RRV: relative return volatility; MARKET: market sentiment; FIRM: firm 

sentiment; RUS
2 : volatility of S&P 500 index; CAP: market capitalization 

 

Table 2. Panel Unit Root Testing of the second period 

Second Sub-Period 

Variable: 
None With drift 

With drift and time 

trend 

LLC unit root test 

ρ𝑖𝑡 -5.1196*** -54.2122*** -70.4639*** 

EX -14.4602*** -60.1175*** -68.3561*** 

PREM -3.9618*** -10.6205*** -14.9099*** 

IRD -5.1957*** 4.7187 -2.6608*** 

RTR -1.8232** -43.6761*** -64.4066*** 

RRV -18.9392*** -70.4297*** -84.7330*** 

RUS
2  -32.8377*** -35.2236*** -38.9990*** 

MARKET -4.0765*** -5.9173*** -4.4272*** 

FIRM -62.7858*** -72.4384*** -95.3982*** 

CAP -1.7889* -6.3329*** -7.9530*** 

IPS unit root test 

ρ𝑖𝑡 - -49.5752*** -56.9172*** 

EX - -59.0337*** -61.5203*** 

PREM - -11.0068*** -11.8077*** 

IRD - 7.5751 4.7030 

RTR - -40.8819*** -53.3780*** 

RRV - -63.7286*** -70.4549*** 

MARKET - -11.8639*** -8.1764*** 

FIRM - -60.4635*** -73.2992*** 

RUS
2  - -29.6783*** -26.5498*** 

CAP - -1.6287* -4.7745** 

Source: the present study. 

Note: The same note as the one in Table 1. 

 

According to the results of IPS unit root testing in the first sample period (Table 1), premium (PREM) was not 

stationary and in the second sample period (Table 2), interest rate differential (IRD) was not stationary. After first 

differencing, both premium and interest rate differential appeared stationary. In the subsequent empirical analysis, we 

replaced premium by changes in premium (ΔPREM) in the first sample period and interest rate differential by 

changes in interest rate differential (ΔIRD) in the second sample period. 
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4.3 Selection of Models 

 

Table 3. Results of F/LM/Hausman Tests 

Sub-period Cross-section F test Breusch–Pagan LM Hausman test 

1st 2.7847*** 79.5068*** 25.4175*** 

2nd 4.703133*** 314.2442*** 21.760842*** 

Source: the present study. 

Note: ***p-value < 0.01 

 

According to the F tests, the null hypothesis was rejected for all samples, indicating that the fixed effects model was 

more appropriate than the pooled regression model. Based on the results of the Breusch–Pagan LM test, the random 

effects model was better than the pooled regression model for all samples. Therefore, Hausman test was used to 

compare the fixed effects model with the random effects model. We found the fixed effects model to be superior to 

the random effects model in two sub-periods. In addition, by considering residual heteroskedasticity we used White’s 

heteroskedasticity consistent covariance to measure standard error. Incorporating this measure can make the 

significance test more conservative and reliable; if the residual is auto-correlated, ordinary least squares would not be 

suitable for estimating residual covariance matrix. Cross-section weights were utilized to reduce the sum of squared 

residuals. The empirical results are shown in the next subsection. 

4.4 Empirical Results 

After analyzing the results of Table 4, we can present some analyses regarding the coefficient estimates. The constant 

term represents the unconditional transformed correlation coefficient between A- and B-shares of individually listed 

firms. The result indicates that the unconditional transformed correlation coefficient varies from -0.7112 to -2.7652. 

However, the variable of greater interest is the bilateral raw correlation coefficient. Hence, we must unscramble the 

transformation of the raw dependent variable in order to interpret the contribution of QFII’s practical implementation 

to A- and B-share correlations of individual companies. The unscrambled correlation coefficient thus varied from 

-0.3413 for the pre-QFII period to -0.8815 for the post-QFII period, showing an increased bilateral correlation. This 

finding may correspond to more intensive arbitrage activities stimulated in the post-QFII period. 

 

Table 4. Empirical results of Panel Data Model 

Variables β𝑖 (First sub-period) β𝑖 (Second sub-period) 

C -0.7112 -2.7652*** 

EX -0.7939*** 0.0132 

PREM 0.3213 0.8190*** 

IRD -0.1455*** -0.1346* 

RTR -0.2353** 0.6820*** 

RRV -0.0491*** -0.0211** 

MARKET -0.1087*** 0.1793** 

FIRM 0.0456 -0.0012* 

RUS
2  0.0098 0.0239*** 

CAP 0.1240 0.1508*** 

F-statistic 35.3605*** 26.4241*** 

Adjusted R2 0.3802 0.2085 

DW 1.7096 1.6518 

Source: the present study. 
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Note: *p-value < 0.1, **p-value < 0.05, ***p-value < 0.01. The empirical model is: 

ρit = β0 + β1EXit + β2PREM + β3IRDit + β4RTRit + β5RRVit + β6MARKETit + β7FIRMit+β8RUS,it
2 + β9CAPit

+ uit 

ρ𝑖𝑡: correlation between A- and B-shares of ith firm; EX: exchange rate volatility; PREM: premium; IRD: interest rate 

differential; RTR: relative turnover rate; RRV: relative return volatility; RUS
2 : volatility of S&P 500 index; MARKET: 

market sentiment; FIRM: firm sentiment; CAP: market capitalization 

 

Estimates of β1 range from negative (-0.7939) to positive (0.0132), which indicates that the exchange rate volatility 

was positively related to market correlation after QFII’s implementation. Although this parameter is not statistically 

significant in the second period, it is basically consistent with our expectations. Premium had a significant impact on 

correlation and its magnitude increased a lot more in the 2nd sub-period, demonstrating that when discount get less 

negative it may facilitate the interactions between A- and B-shares. With respect to the effect of interest rate 

differential, the smaller the ΔIRD (change in interest rate differential), the stronger the correlation is between A- and 

B-shares.  

In the second sub-period, the estimated value of β4 changed from negative to positive, and the relative turnover rate 

appeared more important to market correlation than in the first sub-period. Based on this finding, when B-share’s 

turnover was relatively higher than that of its A-share counterpart in the second sub-period, it may indicate that as 

relative turnover increases, market correlation raises. In other words, if QFII was able to improve the liquidity of a 

B-share, this would have helped increase the interaction between its returns and those of its corresponding A-share. 

As for relative return volatility, our findings indicate a negative relationship between market correlation and relative 

return volatility, regardless of whether the period examined was before or after QFII implementation. This is because 

the relative trading cost of B- and A-shares has narrowed down over the sample period, mainly corresponding to 

policies of opening B-shares to trade for domestic investors and of QFII scheme. Nevertheless, other factors may be 

responsible for the negative relation between relative return volatility and correlation. 

As previously mentioned, the larger the market sentiment, the more the B-share discount became; based on 

previously discussed relatedness between PREM and correlation, it is reasonably predicted that market sentiment 

could be positively or negatively related to paired A- and B-share correlations. Empirical results show that market 

sentiment seemed more important to A- and B-share correlations in the second sub-period, when the estimated 

parameter β6 moved from negative (-0.1087) to positive (0.1793). In contrast to market sentiment, firm sentiment 

was found to be marginally significant to correlation only in the second sub-period, and resulted in less impact on A- 

and B-share correlation than market sentiment. This is probably because individual firm’s sentiment had been 

submerged mostly by market sentiment in the second sub-period as stock markets experienced several events and/or 

financial disasters, domestic or global. 

Finally, both control variables, RUS 
2  (the global factor) and firm size, were found to have an influence on correlation 

only during the second sub-period. We explain this finding by the notion that gradual deregulation of the financial 

market and foreign exchange rate could lead to China’s integration into international stock markets and meanwhile 

firm size also contributed to correlation of paired A- and B-shares. 

5. Conclusions and Suggestions 

This paper was intended to examine some factors concerning the correlations of paired A- and B-shares of individual 

firms, and analyze the effects of QFII program’s implementation on correlations. These are important issues but few 

studies were done on QFII’s effect, particularly its implementation on correlations of paired A- and B-shares of 

individual firms. They are essential for international investment strategy and from policy-making perspective. 

The empirical results show that interest rate differential, relative turnover rate, relative return volatility, and market 

sentiment had significant impact on correlation both before and after the implementation of the QFII program. In 

particular, after its implementation, correlations became more positively sensitive to premium, relative turnover rate 

and market sentiment. Among of them, premium exerts the largest impact on correlations, and hence, QFII’s 

implementation could be one of factors narrowing down the price spread. It seems to support the price synchronicity 

and increase both A- and B-share liquidity, although market and firm sentiments may be related to premium. 

Regarding the relative return volatility, it has negative relation with correlations. As relative return volatility 

decreases, the relative trading cost differential becomes small, which may contribute to the increasing correlations. 
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Furthermore, the estimated constant term for overall paired A- and B-share correlations became more negative (raw 

values from -0.3413 to -0.8815), indicating an increasing correlation partly subsequent to QFII implementation. Such 

a finding implies that investors could take advantage of a portfolio of paired A- and B-shares to diversify and may 

reduce more portfolio risk since the QFII’s implementation. As for the effects of exchange rate volatility, it was not 

statistically significant in the second sub-period. This adds to another benefit of reducing cost of hedging risk when 

constructing portfolios including paired A- and B-shares. 

As for this study, July 2003 was used as a dividing point. However, since July 2003, the Chinese government has 

formulated a series of important policies to improve the quality of its stock markets and keep removing barriers, such 

as the QDII program, split-share structure reforms, and allowing brokerage to offer the services of short selling, 

among others. It would be interesting for future research to examine how the interactions between paired A- and 

B-shares will be influenced by these liberalization programs. 
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Note 

Note 1. Measures of market quality include illiquidity, volatility, transaction costs, bid-ask spread and price premium. 


