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Abstract

This paper analyzes empirically the relationship between SSE Composite Stock Index and 10 listed banking stocks to test whether these financial sector stocks are the potential impetus of the market. Using Granger-causality test, we find that the growth of SSE stock index could affect almost all stock prices even including SDB which listed in the Shenzhen Stock Exchange. This is partial consistent with the prior researches that stock markets in China are kind of integrated or it results from the psychological factors of the Chinese investors. On the other hand, only six banks got a bivariate causation relationship with the market. Their price variation could trigger the movements of the SSE stock index but all of them are merely significant at 10 percent level. 
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1. Introduction

China’s 2007 stock market attracted attention worldwide. Within 18 months, the Shanghai Stock Exchange (SSE) Composite Stock Index rose nearly four-fold, from 1718 on 5 July 2006 to more than 6000 on 15 October 2007
. This surging bull market leads many financial analysts or stock brokers around the world to investigate the factors driving the market. In particular, are there specific sectors that have stimulated the growth of the stock market or is the growth merely sentimental that can be put down to Beijing’s 2008 Olympic Games euphoria? 
The market growth up to October 2007 was distinguished by a very rapid rise in the price of bank stocks that followed the listing on the Industrial and Commercial Bank of China (ICBC)
 a year earlier, in October 2006. On the first day of trading the ICBC gained 15 percent on the Hong Kong exchange and 5 percent on the Shanghai exchange. By year end, market capitalization had increased to $250 billion and the bank accounted for 20 percent of the SSE index. Along with five earlier listed banks, the banking sector accounted for near 50 percent of the market capitalization of stocks on the Shanghai stock exchange. 

The predominance of the banking stocks has lead many financial analysts to conclude that the growth of the stock market of China in 2007 was mainly driven by the financial sector, especially bank stocks. While the ICBC is no longer the largest single stock since the listing of PetroChina in November 2007, many in the market ask whether banks have become a preferred stock, and whether the trend will be continue in 2008 because of the appreciation in China’s currency along with the rise in the bank sector’s net-interest and investment income. 

In order to analyze this question this paper will apply the Granger-causality test to examine the banking sector. The paper will not only examine the causality relationship between banking stock prices and the market index separately, but also the relationship between the financial sector index and the SSE market index to investigate the overall contribution of the banking stocks. The rest of the paper will be arranged as the following, beginning in the next section with a review of the development of the Chinese stock market and particular attention to the recent development of the banking sector. Section 3 will review the literature on the application of the causality tests, which to the best of the author’s knowledge has not been used to test the causality relationships between stock index and particular stock prices. Section 4 will discuss the methodology, section 5 will describe the data adopted and present the results of the Granger-causality test, and the final section will present a brief conclusion. 

2. Background Description of the Chinese Stock Market and the Banking Stocks
In the early 1990s, the establishment of two stock exchanges, one created by the Shanghai municipal government and the other by the Shenzhen municipal government, represented the emergence of the Chinese stock market. Acting as the stimuli to China’s reform of financial system and corporate government, the market had developed at a rapid speed since then. At the beginning, only A shares, which denominated in Chinese currency, renminbi (RMB) can be traded by Chinese resident on both exchange markets. Later in 1991, B
 shares, denominated in U.S. or Hong Kong dollars had also been lunched. Such amendment provides an additional channel for foreign investors and thereby enhancing the progress of the evolvement of China’s stock markets significantly. From 1992 to 2006, the number of listed enterprises had increased from 53 to 1434, with a total market capitalization of 8940.4 billion yuan (104.81 billion yuan in 1992). Especially since the end of 2006, the Chinese stock market had experienced an unprecedented development. The SSE composite stock index increased more than 3000 points within a year, which was more than the accumulated growth of the past 15 years. Such rocket improvement is mainly attributed to the sustained, rapid and healthy development of the national economy; the improved legal environment of the capital market; the completion of equity division reforms and the anticipated appreciation of Chinese currency. Table 1 below summarizes the evolution of the Chinese stock market since its inception. 
<Insert Table 1 Here>
According to the computation of SSE Composite Stock Index, the weight of a particular stock is depended on its total market value (Total market value=total capital stock×stock price) and such calculation grants the financial sector stocks predominant position over the whole market, especially after the listing of ICBC. The bank’s Initial Public Offering (IPO) had broken multiple records such as the largest IPO in the history of global capital market and earned a reputation of “Century Offer” in international media and financial circle for the bank. Until the end of 2006, excluding H shares, the total capital stock of ICBC is around $250 billion which weights more than 20 percent of the SSE Composite Stock Index. Aggregated by the other five earlier listed banks (BOC, CMB, CMINB, PDB, and HXB), the weight of all these six banking stocks to the overall SSE stock index is almost 50 percent. Therefore, their importance goes without saying. Table 2 below highlights the importance of these ten listed banking stocks according to the report of SSE monthly statistic of October 2007. For each of the four different criteria, 10 stocks which represent the top 10 in the certain group have been chosen for comparison. 
<Insert Table 2 Here>

Apart from their relatively high market capitalization, triggered by China’s bull stock market, the performances of all these banking stocks are also outstanding in terms of their share price increase speed and activity. Figure 2 bellow depicts the share price movements of five representative stocks
 in terms of their real price and growth rate from 5 July 2006 till 15 November 2007.
<Insert Figure 2 Here> 
For example, the stock price of CMB has increased almost four times from about 15 yuan to more than 40 yuan within a year and the share price of PDB has also risen twofold to almost 50 yuan. Although the share price of the two state-owned banks did not rise as fast as those of the joint-equity banks, they had increased more than two times since their IPO. It worth noting that on 23 July 2007, ICBC’s A share prices reached 5.75 yuan, which made it the world's biggest bank by market capitalization of over $251 billion, overtaking U.S. giant Citigroup. With regard to activity, no matter in 2006 or 2007, banking stocks are always among the stocks with the highest transaction value. For instance, according to the statistic report of SSE in October, 2007, four bank stocks, namely: CCB, BOC, CMINB and BOC with a total traded value of 167.02 (7%) billion yuan are among the top 10 most active shares by transaction value in the A share market (SSE monthly statistic, 2007) . 
<Insert Table 3 Here>

In addition, many people believe that such leading position of the bank stocks is going to continue because of the steady improvement of the banks themselves and the preferred policies implemented by the state. Table 3 below lists the key performance indictors of ten listed banks and compares them with the previous year’s figures. 
<Insert Table 4 Here>

After more than decades radical banking reform focusing on three of the four state-owned banks, two major problems: huge amount of None Performing Loans (NPL) and relatively low profitability have been ameliorated by and large. In 1999, the state established four Asset Management Companies (AMCs) represented its determination to restore the financial health of the “Big Four
”. Since then, four waves of NPL unloading or capital injection had been implemented. Until 30 June 2007, the average NPL/Total Loan ratio of three state-owned banks had dropped to 3.27 percent, which decreased more than 30 percent since 1999. Table 5 summarizes the movements of the state’s supports and the NPLs/Total Loans ratio of the three state-owned banks. 

<Insert Table 5 Here >

When aggregated by other seven listed banks, by the end of 2006, the NPL/Total loans ratio was only 3.01, representing a 22.2 percent decrease year-on-year. The most striking improvement is the banks’ profitability. The mean growth rate of ten banks has reached 41.78 percent while CMB and SDB even break up the 50 percent threshold. Besides generating income from their traditional operation areas like personal consumption or housing loans, all the banks try to extend their services to those emerging areas actively. This results in a huge increase — 47.97 percent in there other operating incomes, especially for those joint-equity banks. 
Apart from banks own improvements, the amendment of states’ macroeconomic policies and the nature of banking operation as a combined service provider also stimulates the banks further development. For example, “Tax Unitary” policy which will be implemented from 1 January 2008 means that favorable tax rate for the foreign banks will no longer exist. Currently, there is a huge gap of tax payment between the foreign and domestic banks. Combined with some other preferential policies, the effective tax rate for the foreign banks is less than 15 percent while the rate for the domestic banks is more than 33 percent. Therefore, the main intention of tax integration is to reduce domestic banks’ tax burden so as to build up an equitable competition environment for the financial sector as a whole. In addition, the gradual deduction and final abolition of operational tax will also be carried out by the state. It has been estimated that a 1 percent decrease of operational tax would boost the listed banks profit by 3-5 percent. And this policy is particularly important for those joint-equity banks as the state banks had already enjoyed some tax bite during their transformation. Consequently, the effective tax rate for the domestic banks will be reduced by 13 percent to around 25 percent 
. So it is no doubt that under the new tax regime, all the domestic banks’ profitability will be further enhanced. 
3. Literature Review
According to author’s knowledge, there is no single study trying to analysis the causality relationship between the stock index and particular stock prices until now. Therefore, in this chapter, a general review of causality test studies will be done in the first part and some of the researches which carried out under Chinese background will be discussed in the second part.
3.1 Causality Test Literatures
Since the Granger causality test was developed in the 1960s (Granger, 1969), empirical studies have sought to test for the existence and direction of such “causal” relationships among monetary, macroeconomic and financial variables. Several topics have been widely studied by the scholars using country specific data. For example, factors contribute to the economic growth (Chow, 1987; Jung and Marshall, 1985; Hsiao, 1987; Kwan and Cotomitis, 1990). Theoretically, export expansion will drive economic growth by realizing scale economies, and by promoting investment into new technologies which, in turn, increases the efficiency of resource allocation and capacity utilization. On the other hand, economic growth could also influences, or causes, export expansion by enhancing the international competitiveness of tradable products. Therefore, some other scholars argue that, in reality, export promotion and economic growth reinforce each other in the process of economic development and hence, have a feedback relationship (Chow, 1987, Kwan and Cotomitis, 1991; Helpman and Krugman, 1985). However, some studies failed to identify any causal links between these two variables (Jung and Marshall, 1985; Hsiao, 1987; Ahmad and Kwan, 1991). Jung and Marshall’s (1985) tests on data of 37 developing countries for the period of 1951-1981 suggest that 22 of the countries were unable to support the traditional export-led growth theory, including such countries as Taiwan and Brazil, whose recent economic growth is commonly believed to arise from export expansion. Hsiao’s (1987) report also confirmed no causal relationships between exports and GDP for four Asian emerging economies, except for Hong Kong which gets a unidirectional causality ran the other way from GDP to exports.  
A second widely studied relationship is between financial development and economic growth. Specifically, what kind of role has the financial sector played to the overall economic development process and what is the nature and direction of such relationship? Normally, the performance of the stock market is selected to measure financial development, while real GDP is used to reflect economic growth. In general, stock exchanges are expected to stimulate economic development by increasing liquidity of financial assets, enabling risk diversification, promoting investment efficiency and channeling more savings to enterprises. However, the results of the empirical analyses are ambiguous. Although most of the time-series studies conclude either unidirectional causality from finance to growth (Bell and Rousseau, 2001; Christopoulos and Tsionas, 2004; Fase and Abma, 2003; Adjasi and Biekpe, 2005) or bivariate causation relationships (Luntel and Khan, 1999; Calderon and Liu, 2003; Demetriades and Hussein, 1996), some other studies only provide conflicting predictions and implications. For instance, when the sample is composed of pure African countries, Adjasi and Biekpe (2005) only find significant positive influence of stock market development on economic growth for countries classified as upper middle income economies. Therefore, it seems that such tested causality relationship is highly sensitive to the choice of the sample or it might indicate the limitations of causality tests themselves. 
Another aspect important in causality studies of stock markets is the role of exchange rate impact on stock prices. Bahmani-Oskooee (1992) is among the first to use cointegration and Granger causality to describe the direction of movement between exchange rate and stock market performance. Although they are unable to establish any long-run relationship between the two variables, they identified a short-run dual causal relationship between the stock prices measured by S&P 500 index and effective exchange rate of the dollar. Later study of Koutoulas and Kryzanowski (1996) on Canadian data only finds a unidirectional causality relationship. They suggest that the volatility of stock price significantly responds to the exchange rate movement and their conclusion is also supported by Kearney’s (1998) study of the Ireland market. Researches results on Asian countries also lack consensus. Abdalla and Murinde (1997) suggest that for India, Korea and Pakistan, exchange rate leads the variation of the stock prices while Granger et al. (2000) concludes that only data from South Korea are in agreement with their results. Data of Philippines suggest that stock prices trigger exchange rates with negative correlation while data from Hong Kong, Malaysia, Singapore, Thailand and Taiwan indicate strong feedback relations. Therefore, the predictive power of the stock market seems influenced by its degree of maturity; cross country comparisons are hardly consistent.      
Apart from the above causality studies related to the other countries, given the fast development speed of China’s economy in the past decade, if any study that relates to the financial sector neglects the effect of the Chinese market, the analyses can not say complete. Accordingly, some of the causality studies which carried out on Chinese background will be reviewed in the next part.
3.2 Causality Studies Based on China Background

In terms of testing of export-led growth (ELG) Hypothesis, although most studies could provide statistic support for the unidirectional causal sequence between these two variables, the results of a few studies are divergent. In Kwan and Cotsomitis’ (1991) analysis, their results support a bi-directional relationship for the period of 1952-85, however, such finding disappears when a similar test is used for the sub-period of 1952-78. Such feedback relationship is also identified by Shan and Sun (2001) when they use monthly time series data for the period of 1987-96 and by Lin (1999) even when three different causality models are applied. Therefore, instead of supporting the traditional view of ELG, it is more likely to be a two-way casual relationship under China’s specific background.    
Causality studies of stock market development and economic growth based on China data provide some distinctively different results from other nations. Although Granger causality test indicates that development of stock markets triggered economic growth in Wu and Liu’s (2004) study, other studies like Liang and Teng (2006) only identify an unusual adverse causality relationship. Employing data of 1952 to 2001, Liang and Teng concluded that there existed a unidirectional causality from economic growth to financial development on their sample. Ruyong Tan (2000) explains such seldom tested results as the distinctive feature of the Chinese stock market. There are lots of non-market factors affecting the stock exchange, especially those influence from the administrative and governments. Therefore, the stock market is quite easy to be manipulated and consequently, generates some adverse effects.
Finally, once specific topic, the integration of Chinese stock market with other markets in the greater China region and other major markets is also widely studied. The pioneer work of Laurence et al. (1997) examine the interaction among four China-related stock indices and suggest the casual relationship existing from the Shanghai B-share market to all other Chinese markets and from Shanghai A and Shenzhen B back to Shanghai B. They argue that such leading position of B-share markets imply that although facing substantial political risks, foreign investors still exerted significant influence on the markets open only to Chinese residents. Similar conclusion is also obtained by later study of Kim and Shin (2000) and Tian and Wan (2004). When the Hong Kong stock market is incorporated into the model, the predominate position of B-shares become more obvious, especially after 1996. B-shares in China not only lead the A-share market but also tend to lead H-shares in Hong Kong as well. Moreover, the “closed” B-share markets in Shanghai and Shenzhen exhibited a feedback relationship with each other while such pattern does not exist within A-share markets. Some of the other studies try to compare the causality and cointegration relationships among stock markets of greater China region and other major economies, such as Japan and US. Employing daily data of 1992-97, Huang et al. (2000) find that the stock price changes in the US have more impact on the Chinese market than do those of Japan. More specifically, the price changes in the US could be used to predict the movements of the Hong Kong and Taiwan markets on next day. In addition, partially different from Tian and Wan’s study, they also identify significant feedback relationship between the Shanghai and the Shenzhen A share markets. Later study of Tian (2007) focus on exactly the same stock markets of the precious study but extend the time span into 1993-2007 and use a new Granger non-causality test produced by Toda-Yamamoto (1995). The results are analyzed according to the different stages of the Chinese stock market development and deviated greatly from the past findings. He concludes that there is a long-term equilibrium relationship between the Chinese A-share market and the other markets in great China region as well as the US market during the post-crisis period. However, there is no conintegration relationship between Shanghai B-share market and other markets since 2001, instead, the Shanghai A-share market uni-directionally Granger causes the other regional markets after the Asian financial crisis while the A-share market and Hong Kong H-share market have had a significant feedback relationship. 
Although this study also interested in picking up factors that trigger the movements of stock markets, we will analyses this question from a more microeconomic perspective. Detailed speaking, rather than comparing stock price variations among different markets, we will try to identify the relationships between the stock prices of a particular industry and the overall stock market index instead. 
4. Methodology

The existing causally studies normally employ two different methods, either the standard Granger (1969) causality test or Sims (1972) procedure. However, according to the analytical and simulation evidence presented in Guilkey and Salemi (1982), Nelson and Schwert (1982) and Geweke et al. (1983) that in commonly used sample sizes the Ordinary Least Squares (OLS) version of the Granger test is more powerful than most of the other procedures. Therefore, due to its demonstrated superior performance, the Granger causality test will be employed in this study. 
The mathematical formulation of the Granger causality test is based on the linear regression modeling of stochastic process (Granger, 1969). Specifically, if a variable X “Granger-causes” another variable Y, then the past values of X should contain information that helps predict Y above and beyond the information contained in past values of Y alone. In our study, a general specification of the Granger causality test in a bivariate (lnstock, lnindex) context can be expressed as the following:    
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      (2)          where lnindex is the normal logarithm of the SSE Composite Stock Index, and lnstock is the normal logarithm of the 10 banking stock prices. lnindex and lnstock can be interpreted as the growth rate of the index and the stock price. The
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 represent the constant growth rate of lnstock in equation 1 and lnindex in equation 2, and thereby the trend in these variables can be interpreted as general movements of these financial time-series in accordance with the changes in economic fundamentals. 
According to the Granger’s definition of casual relationships, generally, three hypotheses will be made:
H01: stock price growth does not Granger-cause stock index growth.

H02: stock index growth does not Granger-cause stock price growth.

H03: stock price growth does not Granger-cause stock index growth and vice versa, which means that there is no bilateral/feedback causation. 

In order to test all these hypotheses, the restricted F-test is applied and it can be illustrated as the following:
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Where m is the number of lagged terms, K is the number of parameters, RSSR is residual sum of squares of restricted models and RSSUR is residual sum of squares of unrestricted models. As the result is quite sensitive to the number of lagged terms, the appropriate lag length should be chosen carefully. Normally, it depends on the empirical experience. However, including too many lagged terms will consume the degrees of freedom, not to mention introducing the possibility of multicollinearity. On the other hand, including too few lags will lead to specification errors. Therefore, the Akaike (AIC) and Schwarz (SIC) information values will be used in our study to evaluate the goodness of the model. The lower the values of Akaike and Schwarz statistics, the better the model is.
Finally, concerning the tested results, if the F-value exceeds the critical F-value at the chosen level of significance, the null hypothesis can be rejected, in which case the lagged stock price growth belongs to the regression in equation 1. This would imply that the growth rate of stock price “Granger causes” or improves the prediction of the growth rate of stock index. Based on the results from F-test, four possibilities representing possible casual relationships between lnindex and lnstock can be formulated in the following way:
(1) The stock price growth “Granger-causes” stock index growth if stock price growth improve the prediction of the stock index growth, and the stock index growth does not improve the prediction of stock price growth (reject H01 but can not reject H02 and H03; 
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(2) The stock index growth “Granger-causes” stock price movements if stock index growth improves the prediction of the growth rate of stock price, and stock price growth does not improve the prediction of stock index growth (reject H02 but can not reject H01 and H03; 
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(3) A feedback relationship exists between stock price growth and stock index growth when stock price growth “Granger-causes” the stock index growth and then, the stock index growth “Granger-causes” stock price growth (H03 can be rejected, 
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(4) Independence can be deducted when no casual relationships are found between stock price growth and stock index growth (H03 can not be rejected, 
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5. Data Description and Result Analysis

5.1 Data Description
All the time series analyzes are sensitive to the size of the sample. To enhance the persuasion power of the model, a relatively large population has been compiled comprising daily price of eight listed bank stocks and stock index are extracted from the official web site of Shanghai Stock Exchange and SDB stock prices are from Shenzhen Stock Exchange from 1 June 2006 to 15 November 2007 according to their availability. Both of CCB’s A and H share prices are obtained from the corporation’s website for the same period. In addition, the “CSI 300 Financials index” which has been lunched recently (2 July 2007) is also incorporated into the model to test the integrated influence of the financial sector stocks to the overall index. The index is composed of stocks of banks, insurance, securities, real estates, etc. which comprises 31.17% of the total CSI 300 index. The introduction of this new index aims to reflect the trend of major financial stocks on the Shanghai securities market because more and more large financial enterprises had listed in the second half of 2006. Altogether, 38 stocks are incorporated into the “CSI 300 Financials index”, in which all 8 listed banking stocks in Shanghai Stock Exchange have been included. Although these 8 banking stocks only get an augmented weight of 14.35% of the total CSI 300 index, they constitute almost 50% of the “CSI 300 Financials index”. Therefore, it is quite reasonable to believe that the tested relationships between “CSI 300 Financials index” and SSE Index could be used to deduct the influence of banking stocks with certain level of creditability.   
The stock prices after 18 November 2007 are not included into the sample mainly because the stock of PetroChina Company Limited was incorporated into the overall SSE Composite Stock Index since then. From then on, PetroChina Company Limited has replaced ICBC to become the highest weighted stocks in Shanghai Stock exchange. It weights 23.62% which means that 1% increase of PetroChina Company Limited stock will lead the SSE Composite Stock Index rise about 12.65 points and if it reaches its daily trading limit, the influence to the index will be around 124.37. Therefore, it has been argued that as the movement of a single stock could have such a big effect to the overall index, SSE Composite Stock Index lost its power since then. As a result, only the share prices and stock index before this turning point will be included in our sample. 
5.2 Empirical Results

5.2.1 Test of Data before Granger Causality Test

Before we test the causality relationship between the stock price and stock index movements, first, we need to ensure that all the time series which have been incorporated into the model are stationary or are cointegrated with each other. Such univariate analysis is quite important because if the time series incorporated are non-stationary, then the OLS estimator can give rise to highly misleading results (spurious regression). The tested statistics may show a significant relationship between variables in the regression model even though no such relationship exists between them. Therefore, the first step is to assess the order of integration of the variables. For this purpose, the ADF (Augmented Dickey Fuller) test will be applied in this study. In statistics and econometrics, an ADF test is specialized in testing for unit root in a time series sample. Virtually, it is an augmented version of the DF (Dickey Fuller) test for larger and more complicated time series model because it takes account of some forms of serial correlation. By subtracting 
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(tau) statistic will be used to find out the significance of the estimated coefficients. 
On the basis of the above unit root tests, next we should perform the cointegration test to identify the combination relationship between two variables. Theoretically, the cointegration analysis is used to investigate long term stationary relationships between the variables and it can be regarded as a pre-test to avoid “spurious regression” situations (Granger, 1986). Any equilibrium relationship among a set of nonstationary variables implies that their stochastic trends must be linked (Surya and Neupane, 2006). In such case, even if the time series are I (1) individually, their residual
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is I(0) and therefore they are said to be cointegrated. In this study, the Enger-Granger (1987) approach referred to as Augmented Engle Granger (AEG) Test will be applied for testing of cointegration. Similar to the standard ADF regression, in order to ensure that the estimated
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are the estimated residuals. The null hypothesis is H0:
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=0 and if it can not be rejected, the two time series are non-cointegrating. The AEG test is quite similar to the original DF and ADF tests with only one precaution: since the estimated 
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 are based on the estimated co-integrating parameters, the DF and ADF critical significance values are not quite appropriate. Engle and Granger have recalculated these values as the following: -2.5899 (1%), -1.9493 (5%) and -1.6177 (10%).  

5.2.2 Results of Stationary, Conintegration and Granger-causality Tests
As mention in the above section, the trend of the stock price growth (take BOC and ICBC as an example) and the stock index growth will be plotted firstly to choose the most appropriate ADF model.

<Insert Figure 3 Here>
It this case, the ADF test with time trend and drift is most suitable for these time series. In addition, as discussed in the methodology part, the lag order 
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 of the ADF test will also be determined according to the Akaike and Schwarz information criteria. Table 4 below listed the results of ADF test for all the 13 time series and table 5 following summarized the ADF results of the first difference of these time series. It needs to mention that the ADF test with drift but without time trend will be applied for the first difference time variables.  

<Insert Table 6 Here>

<Insert Table 7 Here>

Results of the statistic test showed that all these time series are nonstationary and integrated or order 1, i.e. all Yt~I(1). 
The results of the AEG tests of the stock price growth and the stock index growth are presented in Table 6 below.

<Insert Table 8 Here>

In general, there is a long term stationary relationship between the stock price and stock index movements except for HXB. This might because of the long time span of the HXB stocks. The stock market in China only became active since 2006 so incorporating the stock prices of the past two and half years might weaken their connection with the overall stock index. In addition, the relatively large amount of the missing values (stocks are not traded on the date) of the HXB stocks prices may also attribute to its non-cointegrating. Apart from HXB, for the rest of the 10 stocks, although the time series variables used in the study are all I (1), their linear combination with the stock index growth are I(0) and thus making the following Granger-causality test meaningful. 

The procedure used in this study for testing statistical causality between banking stock prices and the overall stock index is the “Granger-causality” test developed by C.W.J. Granger in 1969. The test aim is to determine the predictive content of one variable beyond that inherent in the explanatory variable itself. As the Granger causality test is based on the linear regression modeling of stochastic process, the variables used in the test should be stationary. In the case of the study’s data set, test statistics for unit root have already been reported in Table 4 and 5, with the conclusion that the time series are I(1). But they have been made valid for the causality test because of the long term stable relationship identified by the following AEG test. According to the Granger representation theorem, if two variables say, Xt and Yt are cointegrated and each is individually I(1), that is, integrated of order 1, then either Xt must Granger-cause Yt or Yt must Granger-cause Xt. In the following part, the direction of such causality relationship will be tested. Table 7 reports the F-statistics and probability values of the Granger-causality test.
<Insert Table 9 Here>
As there is no cointegration relationship between HXB and SSE Composite Stock Index, its causality test will not be considered as it is meaningless. It can be observed that the growth of SSE stock index could affect almost all stock price growth except CCB (H) because it lists in the Hong Kong stock exchange. So the increase in SSE Composite Stock Index today potentially signals the market’s expectations of higher banking stock prices tomorrow. However, it is quite surprise that although SDB lists in Shenzhen Stock Exchange, the movements of the SSE index could influence it significantly as well (1%). This might consistent with the prior research that the stock markets in China are kind of integrated or it could also be explained as irrationality of the Chinese investors. When the stock market begins to go up, people will invest their money randomly according to their own information or judgments hoping to catch up with the bull market. As a result, all the stocks in the market will get some investments and their price will go up. This is especially the case for the financial sector stocks. The rapid development of the Chinese economy during the past few years makes the investors believe that such upward trend will definitely be continued in the foreseeable future. However, when the overall index goes down, information asymmetry will impose extra pressure to the investors and make them sell their stocks without sensible consideration, so the price of almost all the stocks would crash down. The banking stocks are more likely to be influenced by these kinds of psychological factors because some of them are highly controlled by the state and some others are cooperated with the foreign investors actively. Therefore, information related to their real performance is more hardly available. With regard to the tested results from the opposite direction, it is not that widely spread. Only six banks’ stock price variation could trigger the movements of the SSE stock index and all of them are merely significant at 10 percent level. In addition, it seems irrational that the CCB’s H share stock has been included into this group and this might reflect the information advantage of the H share stocks. Finally concerning the feedback relationship, or the bivariate causation relationship, it has been identified for six banking stocks, such as BOC, CMB, PDB, etc. Finally, we may find that the tested relationship between the stock index and the F300 index is only unidirectional, with SSE index growth trigger the growth of F300 index significantly. It is a bit odd that the movements of the F300 index have not got any prediction power to the overall index. Especially the stocks included in the F300 index have been incorporated into the calculation of the SSE index as well. Such result implies that even though these financial sector stocks are extremely sensitive to the change of the overall stock market, they have not got the power of leading the change of the overall market. The stocks of some other sectors, like energy, real estate might be more important.  
6. Conclusion Remarks

Triggered by the Chinese soaring stock market since the end of 2006, this paper analyzes empirically the relationship between SSE Composite Stock Index and 10 listed banking stocks
 so as to test whether these financial sector stocks are the potential impetus of such bull stock market. Since the statistic test showed that all the variables used in this study were nonstationary and integrated or order 1, i.e. all Yt~I(1), the Granger’s cointegration technique had been applied. This methodology aims to test the cointegrating relationship among the variables. According to the AEG test results, a long run stable relationship between almost all banking stock price and SSE Composite Stock Index do exist. That means that although the time series variables used in the study are all I (1), their linear combination with the stock index growth are I(0) and thus making the following Granger-causality test meaningful.
The results of the causality test present some interesting evidence about the direction of the casual relationship. As no cointegration between HXB and SSE Composite Stock Index had been identified, its causality test will not be considered as it is meaningless. It can be observed that the growth of SSE stock index could affect almost all stock price growth even including SDB which listed in the Shenzhen Stock Exchange. This might consistent with the prior research that the stock markets in China are kind of integrated or it could be partially explained by the psychological factors of the Chinese investors. Due to lack of information and professional knowledge, people will just copy what had been done the others. So when the stock market goes up, people may assume that such trend will continue and thus invest their money randomly according to their own judgments hoping to catch up with the bull market. Such positive estimation has been exaggerated especially under the fast development of the Chinese economy and the coming Olympic game the following year. As a result, regardless of the performance of company, all the stocks in the market will get some investments and their price will go up. However, when the overall index goes down, information asymmetry will impose extra pressure to the investors and make them sell their stocks without sensible considerations, so the price of almost all the stocks would crash down. Therefore, the dominant position of the stock index also results from this kind of psychological factors. With regard to the tested results from the opposite direction, it is not that widely spread. Only six banks’ stock price variation could trigger the movements of the SSE stock index and all of them are merely significant at 10 percent level. In addition, it seems irrational that the CCB’s H share stock has been included into this group and this might reflect the leading role of the H share stocks. Finally concerning the feedback relationship, or the bivariate causation relationship, it has been identified for only six banking stocks. Finally, we may find that the tested result of the relationship between the stock index and the F300 index is also a bit deviate from expectation even when the same stocks included in the F300 index have been incorporated into the calculation of the SSE index as well. So such result implies that although these financial sector stocks are extremely sensitive to the change of the stock market, they have not got the power of leading the change of the overall market. The stocks of some other sectors, like energy, real estate might be more important.
In the end, we should also be aware of the limitations of this study. Firstly, some of the banking stocks have listed in the market for only a short time period, such as CCB’s A shares, the number of their observations are limited so the accuracy of the statistical estimation has been constrained. Additionally, it is related to the short comings of the causality test used in this study—“Granger-causality” test. Strictly speaking, Granger-causality is based on statistical principles, so all the limitations associated with statistical analysis should be considered when drawing conclusions from the test. Moreover, as standard Granger-causality only tries to investigate the current changes in one variable due to the past changes of another variable, therefore, it may fail to detect the causality either when the current changes of variable causes the current changes of the other variable or if there is a feedback relationship. Thus, the need of further research would be definitely necessary in order to get more evidence about the impact of particular sector stocks to the overall performance of the market. At the mean time, some other different techniques, such as Cointegration and the Error Correction Mechanism used by Nell (2003) can also be applied in future studies to strengthen the arguments. 
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Table 1 Development of Chinese Stock Market: 1992-2006

	Year
	No. of Listed

Enterprises

(A,B-Shares)
	Market Capitalization

(RMB billion)
	Trading Volume

(100 million shares)

	
	
	Total Market
	Negotiable
	

	1992
	53
	104.8
	
	68.13

	1995
	323
	347.4
	93.8
	403.65

	1998
	851
	1950.6
	574.6
	2354.43

	1999
	949
	2647.1
	821.4
	3131.96

	2000
	1088
	4809.1
	1608.8
	6082.67

	2001
	1160
	4352.2
	1446.3
	3830.52

	2002
	1224
	3832.9
	1248.5
	2799.05

	2003
	1287
	4245.8
	1317.9
	3211.53

	2004
	1377
	3705.6
	1168.9
	5827.73

	2005
	1381
	3243.0
	1063.1
	6623.73

	2006
	1434
	8940.4
	2500.4
	16145.23

	2007

	1530
	34824.2
	11418.7
	36306.50


          Source: China Statistic Yearbook, various years; SSE Monthly Statistic, December 2007; 
SZSE Monthly Statistic, December 2007. 
Table2 the Importance of 10 Listed Bank Stocks in Overall Stock Market

	Issued Volume
	Name of Banks
	ICBC 
	BOC
	CITIC
	BBOCOM 
	Aggregated Weight of Bank Stocks
	Aggregated Weight of Top 10 Stocks Within the Group

	
	Number of Share Issued (billion)
	250.96
	177.82
	26.63
	25.93
	
	

	
	Weight (%)
	20.69
	14.66
	2.20
	2.14
	
	

	
	Rank
	1
	2
	4
	5
	39.69
	53.46

	Market Capitalization
	Name of Banks
	ICBC 
	BOC 
	CMB 
	BOCOM 
	Aggregated Weight of Bank Stocks
	Aggregated Weight of Top 10 Stocks Within the Group

	
	Market Value of Issued Shares (billion)
	2193.4
	1269.6
	547.57
	435.88
	
	

	
	Weight (%)
	9.75
	5.64
	2.43
	1.94
	
	

	
	Rank
	1
	5
	7
	9
	19.76
	47.26

	Marketable Volume
	Name of Banks
	CMINB
	ICBC
	CCB
	BOC
	Aggregated Weight of Bank Stocks
	Aggregated Weight of Top 10 Stocks Within the Group

	
	Number of Shares Tradable (billion)
	12.10
	12.07
	6.30
	5.21
	
	

	
	Weight (%)
	3.82
	3.81
	1.99
	1.65
	
	

	
	Rank
	1
	2
	6
	8
	12.76

	23.92

	Marketable Share Capitalization
	Name of Banks
	CMB
	CMINB
	PDB
	ICBC
	Aggregated Weight of Bank Stocks
	Aggregated Weight of Top 10 Stocks Within the Group

	
	Negotiable Market Capitalization (billion)
	214.20
	205.56
	191.69
	105.451
	
	

	
	Weight (%)
	3.49
	3.35
	3.12
	1.72
	
	

	
	      Rank
	3
	4
	5
	8
	11.68
	26.97


Source: SSE Monthly Statistic of Oct, 2007, http://www.csindex.com.cn.
Note: The full names of the banks have been listed in the Appendix I.
      Issued Volume: This figure represents the total number of shares issued by the listing company. Both of the tradable and                                             non-tradable shares are included.

      Market Capitalization: This figure represents the aggregate value of the company’s stock. It is calculated by multiplying the number of shares outstanding by their current price per share.

      Marketable (Tradable) Volume: This figure represents the shares of a listed company that can be readily bought or sold. 

      Marketable (Negotiable) Share Capitalization: This figure indicates the negotiable part of all issued shares. It is obtained by multiplying the number of shares tradable or negotiable by their price at a certain time. 
Table 3 Banking Stocks Included into 10 Stocks with the Highest Transaction Value
	Transaction Value 
	2006
	Name of Banks
	CMB
	CMINB
	ICBC
	BOC
	Aggregated Weight of Bank Stocks
	Aggregated Weight of Top 10 Stocks Within the Group

	
	
	Traded Value 

(mil RMB)
	140888.8
	99786.2
	704456.2
	650953.9
	
	

	
	
	Weight (%)
	2.44
	1.73
	1.22
	1.13
	
	

	
	
	Rank
	1
	3
	6
	8
	6.52
	14.71

	
	2007
(June)
	Name of Banks
	CMINB
	CMB
	ICBC
	
	Aggregated Weight of Bank Stocks
	Aggregated Weight of Top 10 Stocks Within the Group

	
	
	Traded Value 

(mil RMB)
	52032.5
	45726.8
	30587.3
	
	
	

	
	
	Weight (%)
	1.49
	1.31
	0.88
	
	
	

	
	
	Rank
	2
	   4
	9
	
	3.68
	11.7

	
	2007

(Oct)
	Name of Banks
	CCB
	ICBC
	CMINB
	BOC
	Aggregated Weight of Bank Stocks
	Aggregated Weight of Top 10 Stocks Within the Group

	
	
	Traded Value 

(mil RMB)
	46749.2
	45378.0
	40307.7
	34588.6
	
	

	
	
	Weight (%)
	1.96
	1.90
	1.69
	1.45
	
	

	
	
	Rank
	4
	5
	8
	10
	7.00
	22.57


Source: SSE Annual Report, 2006; SSE Monthly Statistic Report, June 2007 and October 2007. 
Table 4 Key Performance Highlights of Listed Banks in 2006 (billion, %)

	Financial Indicators
	ICBC
	BOC
	CMB
	CMINB
	PDB
	CITIC
	HXB
	CCB
	SDB
	BOCOM

	Total Assets
	7508.8 (+16.3)
	5327.65 (+12.4)
	934.10

(+27.2)
	700.45

(+25.64)
	689.36

(+20.2)
	706.86

(+18.8)
	445.05

(+25.04)
	5448.51 (+18.81)
	260.58

(+17.21)
	1719.48

(+20.79)

	Total  Loan
	3533.98

(+10.24)
	2432.02 (+8.80)
	559.81

(+22.04)
	444.45

(+18.47)
	448.42

(+22.20)
	453.38

(+26.6)
	253.80

(+11.08)
	2795.98 (+16.73)
	175.24

(+17.12)
	1628.99

(+21.54)

	Interest Income
	272.94 (+16.35)
	121.37 (+20.16)
	33.99

(+31.33)
	27.36

(+29.79)
	28.43

(+25.52)
	28.44

(+28.5)
	15.29

(+31.24)
	140.37 (+20.43)
	11.55

(+33.37)
	51.59

(+29.82)

	Operating Income
	15.77 (+9.59)
	124.31 (+18.44)
	1.06

(+9.39)
	1.28

(+181.98)
	1.14

(+74.04)
	1.36

(+54.2)
	2.68

(+32.02)
	151.59 (+17.78)
	0.65

(+17.22)
	1.03

(+65.02)

	Profit before Tax
	82.94 (+14.72)
	67.94 (+26.25)
	11.97

(+55.05)
	6.72

(+28.98)
	7.39

(+37.11)
	8.24

(+26.5)
	3.17

(+22.39)
	65.72 (+18.70)
	2.55

(+152.48)
	17.41

(+35.59)

	NPL / Total Loan (%)
	3.79 (-19.15)
	4.24 
(-0.66)
	2.1

(-19.23)
	1.3

(-13.33)
	0.2

(-90)
	2.5

(-39.02)
	2.7

(-10.00)
	3.29 (-0.55)
	8

(-14.9)
	2.01

(-15.19)

	Return on Assets (ROA, %)
	0.71 (+0.05)
	0.96 (+0.26)
	0.90

(+0.50)
	0.60

(+0.20)
	0.5

(0)
	0.60

(0)
	0.4

(0)
	0.92 (-0.19)
	0.5

(+150)
	0.78

(+8.33)

	Return on Equity (ROE, %)
	13.5 (+39.1)
	14.06 (+1.92)
	17.50

(+8.02)
	22.10

(+16.93)
	16.50

(-5.17)
	13.4

(-30.92)
	13.10

(+3.15)
	15.00 (-6.59)
	22.6

(+253)
	13.56

(+21.99)


Note: Figures in the brackets represent the % change compared with 2005 figure. 

Table 5 State Supports to Strip off NPLs from the “Big Four” and the Ratio of NPLs/Total Loans from 1999-June 2007
	Year
	Amount of NPL Unloading or Capital Injection
	Assistance Mechanism

	1999
	RMB 1.4 trillion of the NPLs from the “Big Four”
	NPLs transferred to AMCs

	2003
	$45 billion to BOC and CCB
	Granted by state council to increase capital 

	
	RMB 56.9 billion NPLs of CCB
	NPLs writte-off

	
	RMB 140.0 billion NPLs of BOC
	NPLs writte-off

	2004
	RMB 128.9 billion NPLs of CCB
	NPLs transferred to AMCs

	
	RMB 149.8 billion NPLs of BOC 
	NPLs transferred to AMCs

	2005
	RMB 705.0 billion NPLs of ICBC
	NPLs transferred to AMCs


     Source: Shujie Yao, et al. (2008).
	Year
	
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	07 (June)

	Name of the Banks

(NPL Ratio %)
	ICBC
	39.5
	34.4
	29.8
	25.7
	21.2
	19.0
	4.5
	3.8
	3.29

	
	BOC
	37.4
	27.2
	27.5
	22.5
	16.3
	5.1
	9.6
	4.0
	3.56

	
	CCB
	23.0
	15.7
	19.4
	15.2
	9.1
	3.9
	3.5
	3.3
	2.95

	Average
	33.3
	25.8
	25.6
	21.1
	15.5
	9.3
	5.9
	3.7
	3.27


       Source: Yao et al. (2008), for 1999-2005; Bankscope for 2006 and BOC, ICBC and CCB’s official websites for 
              June 2007.    
       Note: Figures of June 2007 are from banks’ Interim Report and have not been audited. 

Table 6 ADF Test of the Logarithm of 11 Stock Prices and 2 Stock Index

	Name of the banks
	Test Statistic 
(With trend)
	Critical Value (5%)

	ICBC
	-2.371
	-3.430

	BOC
	-2.692
	-3.427

	CCB (A)
	-3.473
	-3.584

	CCB (H)
	-2.538
	-3.470

	CMINB
	-1.484
	-3.423

	CMB
	-2.412
	-3.410

	CITIC
	-2.752
	-3.447

	BOCOM
	-2.604
	-3.448

	HXB
	-1.173
	-3.420

	PDB
	-1.192
	-3.420

	SDB
	-2.437
	-3.420

	F300
	-1.894
	-3.459

	INDEX
	-2.642
	-3.427


Table 7 ADF Test of the First Differenced Time Variables

	Name of the banks
	Test Statistic 
(Without trend)
	Critical Value (5%)

	ICBC
	-15.150***
	-2.880

	BOC
	-14.210***
	-2.877

	CCB (A)
	-3.313**
	-2.986

	CCB (H)
	-5.055***
	-2.908

	CMINB
	-17.441***
	-2.860

	CMB
	-18.277***
	-2.860

	CITIC
	-6.638***
	-2.888

	BOCOM
	-5.844***
	-2.889

	HXB
	-17.849***
	-2.870

	PDB
	-11.371***
	-2.870

	SDB
	-17.909***
	-2.870

	F300
	-4.861***
	-2.897

	INDEX
	-14.488***
	-2.877


           Note: *** means that it is significant at 1%, ** means it is significant at 5% and * means it is significant at 10% level.

Table 8 AEG Tests of Residuals
	Name of the banks
	Test Statistic
	Conclusion

	ICBC
	-2.115**
	I (0)

	BOC
	-2.607***
	I (0)

	CCB (A)
	-2.926***
	I (0)

	CCB (H)
	-1.620*
	I (0)

	CMINB
	-1.717*
	I (0)

	CMB
	-3.055***
	I (0)

	CITIC
	-2.936***
	I (0)

	BOCOM
	-1.787*
	I (0)

	HXB
	-0.633
	I (1)

	PDB
	-1.941*
	I (0)

	SDB
	-3.738***
	I (0)

	F300
	-2.785***
	I (0)


Note: The unit root test for the residuals is almost the same as the original ADF test, but different critical values: -2.5899 (1%), -1.9493 (5%) and -1.6177 (10%) will be applied. *** means that it is significant at 1%, ** means it is significant at 5% and * means it is significant at 10% level. 

Table 9 Tested Results of Granger-causality Test
	Name of the banks
	H0: The increase of stock prices will not increase Index (F-Statistics)
	H0: The increase of Index will not increase the stock prices (F-Statistics)
	Conclusion

	ICBC
	1.54 (0.1657)
	2.09 (0.0554)*
	lnindex(lnicbc

	BOC
	1.89 (0.0709)*
	1.96 (0.0708)*
	lnindex((lnboc

	CCB(A)
	2.72 (0.0554)*
	4.60 (0.0125)**
	lnindex ((lnccb (A)

	CCB(H)
	1.91 (0.0838)*
	1.14 (0.3495)
	lnindex (lnccb (H)

	CMINB
	2.43 (0.0646)*
	2.21 (0.0855)*
	lnindex((lncminb

	CMB
	2.45 (0.0873)*
	5.36 (0.0050)***
	lnindex((lncmb

	CITIC
	1.71 (0.1294)
	3.27 (0.0734)*
	lnindex (lncitic 

	BOCOM
	1.81 (0.0853)
	5.37 (0.0222)**
	lnindex ((lnbocom

	HXB
	0.17 (0.9838)
	1.03 (0.4069)
	lnindex (//(lnhxb

	PDB
	2.02 (0.0514)*
	2.64 (0.0722)*
	lnindex((lnpdb

	SDB
	0.46 (0.8059)
	6.63 (0.0000)***
	lnindex (lnsdb

	F300
	1.86 (0.1420)
	71.17 (0.0000)***
	lnindex(lnF300


Note: Figures in parentheses are the probability values. 

*** means that it is significant at 1%, ** means it is significant at 5% and * means it is significant at 10% level.

Figure 1 Shanghai Stock Composite Index: 5 July 2006-15 November 2007
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Figure 2 Price Increase and Growth Rate of Five Representative Chinese Listed Commercial Banks
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Figure 3 Movements of the Stock Prices (BOC, ICBC) and Stock Index Growth
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Appendix I Names and Abbreviations of Listed Commercial Banks in China

	Abbreviations
	       Full Name of the Banks

	BOC

ICBC

CCB

HXB

CMINB

PDB

SDB

BOCOM

CITIC

CMB


	       Bank of China Limited
       Industrial & Commercial Bank of China 
       China Construction Bank Corporation

       Hua Xia Bank

       China Minsheng Banking Corporation

       Shanghai Pudong Development Bank

       Shenzhen Development Bank Co., Ltd.

       Bank of Communications Co. Ltd
       China CITIC Bank

       China Merchant Bank


� Refer to Figure 1 in Appendix.


� The full names of the banks and their abbreviations have been listed in the Appendix I.


� B Shares are foreign-invested shares issued domestically by PRC's companies. In addition, a third type of shares is named H shares. They are listed on the Hong Kong Stock Exchange and subject to its stringent listing and disclosure requirements. The shares are denominated in H.K. dollar and trade like any other shares listed on the Hong Kong Exchange.


� Two of them belong to the “Big Four” and the other three are among the fastest developed joint-equity banks which listed on the stock market for a relatively long time period. 


� “Big Four” refers to the four state-owned commercial banks in China, namely, ICBC, CCB, BOC and ABC (Agricultural Bank of China). 


� The current tax rate for domestic banks is: 33% income tax plus 5% sales tax, which equals to 38%.


� Both of CCB’s A shares and H shares are incorporated and the “CSI 300 Financials Index” are also included for comparison.


� Figures of 2007 are not consistent with the above figures as they come from other sources. 


� This number includes CMB’s weight (4.71 billion, 1.49%), which ranked 10th in the group. 
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