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Abstract

The purpose of this paper is to investigate whether efficient markets hypothesis (EMH) (weak form and semi-strong form) holds for the Shanghai and Shenzhen Stock Exchange using both daily and weekly data for the period 1992 to 2006. To identify possible time structural changes in the behaviour of the data, the sample is divided into two sub samples. We will test whether the Chinese market is weak form efficient by examining the validity of the prices following a random walk and semi-strong efficient in the notion of cointegration. The results lead us to reject both the weak and semi-strong EMH for the whole sample period. However, there are some evidences that the market move towards efficiency from first sub-period (1992-2001) to second sub-period (2002-2006) in both the weak form and semi-strong form efficiency tests.
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1. Introduction

The efficient markets hypothesis (EMH) occupies an important place in modern finance and therefore it has been widely tested, resulting in a large empirical literature. EMH assumes that stock prices adjust quickly to the infusion of any new information, and thus current prices fully absorb and reflect available information. Fama (1970) clarified the EMH into three sub concepts in terms of their information sets: a market is said to be weak form efficient when prices reflect all information included in the past prices; the semi-strong form assumes that prices fully reflect all public information, such as earnings announcement and economic news; the strong form efficiency asserts that all information from public and even insider trading will be fully contained in the stock prices changes. The study here will focus on first two forms market efficiency for the Chinese stock exchange markets.
Chinese economy has achieved substantial development since the 1980s. To further enhance economic efficiency, China became the first communist country to establish a stock market in the early 1990s. The two official stock exchanges, the Shanghai Stock Exchange (SHSE) and Shenzhen Stock Exchange (SZSE), were established in December 1990 and July 1991, respectively. Until 2006，the number of listed companies has reached nearly 1500 (SHSE has 852, SZSE has 611), the total market value reached 18633.952 billion RMB, which is about 2661.99 billion dollars (http://www.szse.cn/, http://www.sse.com.cn/sseportal/ps/zhs/home.html, assess on 24 July 2007). Ma and Folkerts-Landau (2001) argued that the China’s securities market has the potential to rank among the top four or five in the world within the coming decade.  As China joins WTO, the Chinese stock market will become a great important concern of the global investors, and will play a more important role in the world economy. Therefore, we believe it is important to exam the Chinese market and test its efficiency.
The purpose of this paper is to investigate whether EMH (weak form and semi-strong form) holds for the SHSE and SZSE using both daily and weekly data for the period 1992 to 2006. We will test whether the Chinese market is weak form efficient by examining the validity of the prices following a random walk. Four tests including unit root tests, autocorrelation coefficient tests, runs tests and variance ratio tests will be preformed. To test semi-strong form EMH, the Engle-Granger two- stage cointegration test together with the Johansen procedure will be applied to test for dependence between the two markets. If a common stochastic trend found for the two markets i.e. a cointegration relationship found between SHSE and SZSE, it will suggest that the Chinese stock markets are inefficient. The results lead us to reject both the weak and semi-strong EMH for the whole sample period. However, there are some evidences that the market move towards efficiency from first sub period (1992-2001) to second sub period (2002-2006) in both the weak form and semi-strong form efficiency tests.
The rest of the paper is organised as follows. Section 2 presents a brief literature review of the empirical studies on both weak form and semi-strong form efficiency. Section 3 sets out the framework for testing efficiency and makes a precise distinction between weak and semi-strong form efficiency. Section 4 introduces the methodology used in the testing and analyses the data. The next two sections contain the results- section 5 for the weak form efficiency and section 6 for the semi-strong form efficiency. Finally, implications of the results and a conclusion are presented in section 7. 
2. Literature Review

Stock market efficiency implies that the stock price adjust rapidly and accurately to relevant information. Osborne (1959) argues that in an efficient stock exchange the return of a stock market are not predictable from previous price changes, i.e. the share price of the stock market follow a random walk process. Fama (1965) tests the weak form efficiency of the New York Stock Exchange using 30 Dow-Jones Industrial Average constituent stocks between 1957 and 1962 and concluds that the assertion that successive stock price change are random seems to be correct. However, the random walk hypothesis holds for the market efficiency is questionable in a view of findings on the predictability of stock market returns (see e.g. Fama and French 1988, Lo and Mackinlay 1988 and Jegadeesh 1990). In Lo and Mackinlay(1988)’s study, the random walk hypothesis for weekly stock market returns of NYSE between 1962 and 1985 by using a simple volatility-based specification test is rejected. 
Similar empirical studies like Fama(1965) based on non-US stock markets include the works by Dryden(1970), Kemp and Reid (1971), Conrad and Juttner (1973), Solnik (1973) and Cooper (1982). Dryden (1970) examines the behaviour of daily closing prices of 15 stocks traded on the London Stock market and find weak form market efficiency is not an adequate description of stock price behaviour in the UK. Conrad and Juttner (1973) review the behaviour of daily prices of 54 German stocks and conclud that the random walk hypothesis is not appropriate to explain the price changes. Solnik (1973) test the adequacy of the random walk hypothesis for eight European stock market prices for the period of March 1966 to April 1971 by studying serial correlation coefficients and their stability. They conclude that deviations from the random walk seem slightly more apparent in the European stock price behaviour than in the American price behaviour. 
The issue of efficiency of emerging markets has also been undertaken (see Hong 1978, D’Ambrosio 1980, Barnes 1986, Panas 1990, Butler and Malaikah 1992, Urrutia 1995, Huang 1995, Karemera et.al. 1999, Gilmore and McManus, 2001, Abrosimova et.al.2005, Worthington and Higgs 2005) and the findings are mixed. D’Ambrosio (1980) tests Singapore market using runs test and serial correlation tests and concludes that the market “does not behave in a manner consistent with a random walk”. Panas (1990) finds that market efficiency cannot be rejected for the Athens Stock Exchange. Urrutia (1995) tests Latin American emerging markets and find contradictive results, i.e. variance ratio tests reject the random walk hypothesis while runs tests indicate that Latin American equity markets are weak form efficient. Karemera et.al.(1999) use multiple variance ratio tests to examine 15 emerging markets and find the random walk model is consistent with the dynamics of returns in most of the emerging markets analysed. Worthington and Higgs (2005) examines the weak form efficiency of 15 Asian equity markets using various tests and find the serial correlation and runs test conclude all of the markets are weak form efficient while variance ratio test indicate most markets are not weak form efficient with the exception of Hong Kong, New Zealand and Japan.

China’s stock market is a relatively new player in the economy. For Chinese stock market, most studies find both Shanghai and Shenzhen stock exchange are not weak form efficient. Mookerjee and Yu (1999) test the market efficiency of Shanghai and Shenzhen using daily stock return for the period of December, 1990 - December 1993 and April 1991 - December 1993 respectively. They apply tests of serial independence in daily stock returns (include serial correlation test, runs test and nonparametric distribution-free test) and conclude that there are significant inefficiencies present on both exchanges. Darrat and Zhong (2000) use the variance ratio tests and model-comparison test to analyse the daily data of the A shares of the two Chinese stock market over the period of 1990-1998 and reject the random walk hypothesis in both Chinese stock markets. They further argue that the inefficiency probably comes from thin trading and asymmetric information (see also Lee and Rui, 2000). Groenewold et.al. (2003) examine both A and B shares traded on Shanghai and Shenzhen stock exchanges using daily data for seven indices for the period 1992-2001 and find evidence of departures from weak form efficiency in the form of predictability of returns on the basis of their own past values. Seddighi and Nian (2004) apply three different tests on daily data of the SHSE index and eight shares listed in the SHSE over the period of 4 January 2000-31 December 2000 and conclude that the share prices of Chinese stock market follow a random walk cannot be accepted. However, some studies find the Chinese market may be weak-form efficiency (See Wu 1996, Laurence et.al. 1997, Long et.al. 1999). Wu (1996) uses the serial correlation test on eight and twelve individual shares of the Shanghai and Shenzhen respectively for the period of June 1992 to December 1993 and argues that Chinese stock markets appear to be weak-form efficient. Laurence et.al. (1997) use daily stock return of SHSE and SZSE between March 1993 and October 1996 and find weak-form efficiency in the market for A share but not for B share. 

When numerous empirical studies seemed to support the notion of weak form market efficiency, attention turned to the semi-strong form efficiency. In semi-strong form efficiency, share price should reflect all publicly available information. Fama et.al. (1969) first introduce the event study methodology to analyse stock price change. Over the years, event study methodology has been applied to a large number of events: dividend increases and decreases, earnings announcement, mergers and acquisitions etc. The studies generally support the view that the market reacts fast and fully to release of new information, so is semi-strong form efficient. However, the study here is not using event study to test the semi-strong form efficiency, we will follow Groenewold(1997)’s methodology i.e. cointegration to examine semi- strong form efficiency. In Groenewold (1997)’s study, he used aggregate share price index data of Australia and New Zealand for the period of 1975-1992 and tested the efficiency of the Australian share market by relating it to past values of prices in New Zealand and vice versa. He found the two indices were not to be cointegrated and conclude this finding is consistent with market efficiency. Some studies also used the notion of cointegration to examine relationship among the stock markets (see Chan et.al. 1992, Chelley-Steeley and Pentecost 1994, Liu et.al. 1997, Groenewold 1997, Laurence et.al. 1997, Huang et.al. 2000, Li and Xu 2002). Chan et.al (1992) used cointegration tests to examine the relationship between major Asian markets and US markets and found no cointegration. They concluded that the findings suggested that the stock prices in these countries were efficient collectively in the long run. Chelley-Steeley and Pentecost (1994) examined the issue of stock market efficiency using share prices of both large and small UK firms by applying cointegration test and found small firms have a greater tendency for share prices to be cointegrated which indicating market inefficiency in the absence of thin trading. Liu et.al. (1997) used cointegration and causality test to examine the relationship between Shanghai and Shenzhen market and found the two stock markets were collectively inefficient.
In the present paper, we will test the issue of weak form and semi-strong form market efficiency through analyzing SHSE and SZSE. Furthermore, we try to identify whether there was a turn towards efficiency after China joined WTO in 2001.
3. The Efficient Markets Hypothesis

EMH states that asset prices fully reflect all available information. The only systematic gain (change in price) is the required rate of return on the asset. Other gains/losses are attributable to unpredictable events. The relationship between the EMH discussed below is developed using Sharpe’s (1983) formulation. Suppose the one-period return to an asset [image: image3.png]
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 denotes the relevant information set available to investors at period t-1. The rational expectation implies forecast errors are unpredictable given [image: image19.png]


. Therefore, the condition for market efficiency is then
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 includes only past returns, (3) becomes 
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and the market is assumed to be weak form efficiency. If [image: image31.png]


 also incorporates all publicly available information, P, then (3) will be a declaration of semi-strong form efficiency: 
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Finally, if [image: image39.png]


 also contains information, Y, which is not publicly available (i.e. insider information), the market is said to be strong form efficiency and (3) is written as
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This paper reports tests of weak form and semi-strong form efficiency only. Consider the tests of weak form efficiency first. Fama (1970) makes a link between weak form efficiency and the random walk model, where returns are assumed to be independently and identically distributed (IID). We will test the weak EMH by testing whether the price/ return series follow a random walk. A requirement for a random walk is that the price series must contain a unit root. Therefore, we will test initially for the presence of a unit root in the log level series. However, unit root process can have predictable elements, while a random walk for stock prices means that returns must be uncorrelated. Therefore, we will further examine the returns for indications of autocorrelations and random order, and finally we will test the random walk hypothesis directly by means of the variance ratio method proposed by Lo and MacKinlay (1988).
Consider now the semi-strong form EMH. In Groenewold(1997)’s paper this hypothesis was tested by investigating the relationship between [image: image47.png]


 and the foreign share price information- i.e. the efficiency of the Australian share market is tested by relating it to past values of prices in New Zealand and vice versa. In the paper here, we will test the efficiency of Shanghai market related to Shenzhen market and vice versa. The test we will conduct is based on the notion of cointegration. The Granger representation theorem (Engle and Granger, 1987) states that two variables which are cointegrated can be validly represented by an error correction model, and implication of which is that at least one of the variables must cause the other. This, in turn, is inconsistent with market efficiency. Hence, two price indices from efficient share markets must not be cointegrated. Engle- Granger 2-step test and Johansen procedure are used to test the cointegration of the two price series. 
4. Methodology and Data

4.1.  Tests for the Weak EMH

Unit Root Tests

Under the assumption of the random walk, the price series must have a unit root while the return series must not. Three different unit root tests are used to test the null hypothesis of a unit root: namely, the Augmented Dicker-Fuller (ADF) test, the Phillips-Peron (PP) test and the Kwiatkowski, Phillips, Schmidt and Shin (KPSS) test. The ADF test uses an ordinary least squares regression of the first differences of the series against the series lagged once, as well as lagged difference terms, with optional constant and time-trend terms:
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The test for a unit root has the null hypothesis that[image: image50.png]


, the series has a unit root while the alternative hypothesis[image: image52.png]


, the series does not have a unit root. MacKinnon’s critical values are used to determine the significance of the test statistic associated with[image: image54.png]


. In contrast, the PP unit root test makes a non-parametric correction to the test statistic itself to account for autocorrelation in the test equation residuals. Finally, the KPSS test has a null of stationarity versus an alternative of nonstationarity. The KPSS test complements the standard unit root tests since it can distinguish between the logarithm of the prices that appear to be stationary, those that appear to have a unit root, and those that are not sufficiently informative to be sure whether they are either.

Autocorrelation Test
The Ljung-Box Q-statistics are used to test for linear independence in the returns:
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The null hypothesis is that the autocorrelation coefficients are jointly equal to zero against the alternative that at least one is statistically different from zero. If the autocorrelation coefficients are insignificantly different from zero, it supports weak-form EMH (returns are unpredictable using past returns).

Runs Test
The runs test is a nonparametric test, which can be used to test for independence between successive events (in a series) without requiring normality of distribution. A run is defined as a series of increasing values or a series of decreasing values (Fama, 1965). After observing the number of ‘runs’ in a sequence of price changes, we can test the null hypothesis of randomness by calculating test statistic Z. The following equation is developed using Gujarati (2003) formulation. Suppose the total number of observations is N (=N1+N2), the number of + symbols (i.e. increasing value) is N1, the number of – symbols (i.e. decreasing value) is N2, the total number of runs is R, we have (for a large sample, the test statistic is approximately normally distributed) :
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The Z statistic is compared to standard normal table to check the randomness. For example, at the 5% significance level, a Z with an absolute value greater than 1.96 indicates non-randomness. 

Variance Ratio Test
The variance ratio tests originated from the pioneering work of Lo and MacKinlay (1988) (LOMAC). The basis for this test is the fact that the variance of increments in a random walk process is linear in the sampling interval. In other words, if a series follows a random walk process, the variance of its q- differences would be q times the variance of its first differences. The variance ratio，[image: image60.png]VR,



 is defined as:
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 is the variance of the first differences. The null hypothesis of interest is that the ratio of variances equal one. If returns are linearly independent, then we have [image: image67.png]VR,



 at all horizons. If there is mean aversion (positive autocorrelation in returns) then[image: image69.png]VR, >1



, while if share prices are mean-reverting (negative autocorrelation in returns) then[image: image71.png]VR, <1



. LOMAC tested this hypothesis under both the homoscedastic and heteroscedastic specifications of the variances. The modified test statistics presented below are from Liu and He (1991). The first test statistic, z(k) is developed under the homoscedasticity:
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However, as there is a growing consensus amongst finance empiricists that volatility is time varying, rejection of the random walk hypothesis due to heteroscedasticity would be nonsensical. Therefore, the second test statistic, z*(k), is robust to heteroscedasticity:
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The variance ratio test techniques are to test the random walk mainly for two desirable statistical properties. First, LOMAC derived the asymptotic distribution of the variance ratio estimators and formulated an asymptotic standard normal test, Z, to indicate the statistical significance of the variance ratios. Second, they also proposed an alternative statistic, Z* that is allow for heteroscedasticity and non-normality.

4.2.  Tests for the Semi-Strong EMH

In testing semi-strong form efficiency, the present paper here will follow the methodology in Groenewold (1997). We will test the market efficiency by examining the relationship between Shanghai and Shenzhen.  

Engle -Granger Two-Step Cointegration Test

To look for whether there is a cointegration relationship between Shanghai and Shenzhen, we only need to carry out step one of Engle-Granger 2-step.  Suppose, in the case of two variables, x and y. We first apply unit root test to check that x and y are both I(d). Then we regress y on x (or x on y) and consider the residuals (µ) from the regression. The residual term is tested for a unit root using ADF test. If x and y are cointegrated, µ is I(0). On the other hand, if they are not cointegrated, µ will be I(1). Note that we need to calculate the MacKinnon Critical values to compare with the test statistic obtained from the unit root test, since OLS minimizes the residual variance, residuals which are in fact non-stationary will tend to appear more stationary.

Johansen Procedure

The Johansen (1988) procedure relies on the relationship between the rank of a matrix and its characteristic roots. We first need to estimate an unrestricted VAR in the levels of the data:
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vector of variables, A is [image: image81.png]nXn



matrices of auto-regression parameters and [image: image83.png]


 is vector of disturbances. Then we need to choose the lag length p so that the error terms are normally and independently distributed. The next step is to estimate the long-run dynamics conditional on the lag length chosen for the VAR. This involves estimating the following factorization of the long run coefficient matrix:
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 matrix of equilibrium adjustment parameters and [image: image91.png]
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 matrix of cointegrating vectors. The first step in this factorization is to estimate the number of cointegrating vectors- rank of[image: image95.png]
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The tests used to determine the rank of[image: image99.png]


 are the maximum eigenvalue statistic and trace statistic.

Maximum eigenvalue statistic:
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Trace statistic:
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 is the estimated values of the characteristic roots (eigenvalues) obtained from the estimated[image: image105.png]


matrix, r is the number of cointegrating vectors, and T is the number of usable observations. The [image: image107.png]


 statistics uses the null that there are less than or equal to r versus exactly r+1 cointegrating vectors. The [image: image109.png]


 tests the null hypothesis that the number of distinct cointegrating vector is less than or equal to r against a general alternative. 

Since we are testing for cointegration in bivariate system (n=2), Johansen procedure can identify at most one cointegrating vector.  Therefore our reason for using Johansen in this context is not because it can estimate multiple cointegrating vectors. Rather, we are using it because it is an efficient estimator. 
4.3.  Data used for the Study

There are two types of shares (Class A share and Class B share) listed in the SHSE and SZSE. Class A shares which denominated in the local currency (RMB or Renminbi) are only available to Chinese nationals, while Class B shares which traded in U.S. or Hong Kong dollars are only available to foreign investors. However, Class B shares can be traded by local investors form March 2001. Therefore, we want to include both Class A and B shares in the study to test the efficiency. The data used in the study will include 6 indices: Shanghai A Share Index (SHAI), Shanghai B Share Index (SHBI), Shanghai Composite Index (SHCI, which include both A shares and B shares in this index), Shenzhen A Share Index (SZAI), Shenzhen B Share Index (SZBI) and Shenzhen Composite Index (SZCI, which include both A shares and B shares). The data are obtained from Thomson Financial DataStream and cover the period 5/October/1992 to 31/July/2006 (denotes as period 1 below). 

The daily returns are calculated from the prices according to the formula:
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To enhance the robustness of the tests, we also examine the weekly data. We use Wednesday’s closing prices to calculate the weekly returns. The choice of Wednesday was guided by the attempt to avoid the effects of weekend trading and to minimize the number of holidays (Huber, 1997).

To identify possible time structural changes in the behaviour of the data, the sample is divided into two sub-samples covering the periods: 5/October/1992 to 31/December/ 2001 (denotes as period 2 below) and 1/January/2002 to 31/July/2006 (denotes as period 3 below). The breakpoint is 2001 because China joint WTO in November 2001 and B shares can be traded by local investors from March 2001. 
5. Empirical Results: Weak Form EMH

Section 4 identifies four tests for weak form efficiency, which are tests of the random walk version. All results reported below are obtained using E-views 5.1 (except runs test are obtained using Stata 9.0). 
Results of Unit Root Tests

Figure 1-24 show the movement of SHSE and SZSE in the three testing period both in level and in first difference.  We can see that all the figures show the level series are non-stationary while the first difference series are stationary. Three tests for a unit root in the log of the index are carried out- ADF, PP and KPSS. The results are presented in appendix table 1. For all the index (both daily and weekly) using in the tests, ADF and PP tests have the consistent results. They all find the index series are I(1) – i.e. for the logarithms of the prices, they do not reject the null hypothesis of non-stationary whereas their first difference all reject the null at the 5% level of significance. KPSS tests the null of stationary and find the similar results as in ADF and PP tests except in the period 3 of the weekly data. For SHSE weekly data, A share and Composite index are found to be significant at the 10% level but not at 5% level. The same appears at the B share index in SZSE weekly data. These provide some weak support for the stationarity of the above level series in the period 3.  Therefore, we conclude all the index testing are found to be I(1) at the 10% significance level, which is a necessary condition for a random walk. In addition, the results confirm the figure we showed before.
Results of Autocorrelation Coefficients 

Table 2 presents autocorrelation coefficients and the Ljung-Box Q statistics for the thirty-six lags using daily and weekly returns. The Q statistics test the joint hypothesis that the entire calculated autocorrelation coefficients are zero. There are several interesting points to observe. First, the daily return data (both in Shanghai and in Shenzhen) are highly correlated when testing in the period 1. The reported Q statistics for this period are significant at 5% at most lags, which lead us to conclude that one can use past returns to predict future returns, an implication which can be characterizes as market inefficiency. However, when we break down the series into two sub periods, an evolution in the pattern of Q statistics emerges. Most Q statistics of which are significant in the period 2 become mostly insignificant in the period 3(except SZBI). These results indicate that over time the indices are moving in the direction of lower levels of autocorrelation in returns, which show an improved efficiency. Second, the weekly Q series show the same pattern as daily returns in the period 1. However, when we split the sample into two sub-samples, we find some different pattern. For SHSE, all the indices are moving towards efficiency from period 2 to 3. For SZSE, both A share and B share index show the same as the SHSE from the period 2 to 3 but the Q statistic of Composite index are found to be efficient in both period 2 and 3. Therefore, we can see that both the Q statistics of daily and weekly frequency provides some evidence that the market is moving towards efficiency from period 2 to 3.
Results of Runs Tests

The results of the runs tests are summarized in table 3. The null hypothesis of the test is the testing series are random. We can tell the results through the P-value in the table. We choose 10% significance level. If P-value >10%, we will not reject the null while P-value <10%, we will reject the null. For daily returns data, the P-value of SHAI and SHCI tend not to reject the null for all three periods. However, SHBI show non-randomness in the period 1 and 2 while there is a tendency for the B share return move to random in the period 3. For the SZSE daily returns data, the P-value of all three indices are significant at 10% level for the period 1 & 2. But their P-values are not significant for the period 3 which may also indicate the randomness is improving in the recent data. In comparison, SHSE and SZSE show a similar pattern when using weekly return to test the randomness. Both A share index and Composite index show the evidence of randomness in all periods. However, B share index Z-values are significant in the period 1 and 2(except SHBI in period 2) but become insignificant in the period 3. To sum up, the returns of all three indices in the period 3 are tested to be random but the evidence on the period 1 and 2 are mixed.

Results of Variance Ratio Tests

Table 4 reports the estimates of variance ratio, z statistics based on the assumption of a homoscedastic return process and the heteroscedastic-consistent z* statistic. The variance ratio test is based on the behaviour of returns as the return horizon increases. If prices are generated by a random walk then the variance increases proportionally with the horizon, whereas if there is mean-reverting behaviour, the variance increases less than proportionally. The null hypothesis for the random walk behaviour is[image: image112.png]VR,



. For daily return, given that we used the observation intervals k = 5, 10, 20, 30 days, with a base of one day, variance ratio estimates are computed for 5-day, 10-day, 20-day and 30-day observation intervals. As a sensible upper limit for the horizon is [image: image114.png]k=T



, we set the k=2, 5, 10 and 15 for the weekly returns. For daily return series, SHSE (all three indices) rejected the random walk hypothesis for the period 1 and 2. However, A share and Composite index do not reject [image: image116.png]VR,



 in all horizon in the period 3, which indicate the random walk hypothesis are supported. SZSE has a similar pattern as SHSE in daily returns for period 1 and 2, while in period 3 all three indices do not reject the random walk in all horizons. For weekly return series, SHSE and SZSE have similar results. In period 1 and 2, both A share and Composite index reject the null at k=2 but not at other horizon while B share index reject the null at most horizons. However, all the indices do not reject the null in period 3, which provide some evidence that the efficiency is improving from period 2 to 3. 

We now turn to the investigation of the interrelationships between SHSE and SZSE.

6. Empirical Results: Semi-Strong Form EMH

This section reports tests of the semi-strong version of the EMH based on the cointegration. Two tests for cointegration are reported. The first is based on the Engle-Granger procedure which estimates the cointegrating regression using OLS and tests the residuals for a unit root using ADF. The second is the maximum eigenvalue test and trace test due to Johansen.

Results of E-G Two-Step Cointegration Tests

We use SHCI and SZCI log price series to test for cointegrtion. The application of cointegration tests is conditional on the individual series following I(d) processes. From the results on table 1, we found the both SHCI and SZCI log price series are I(1) in all the periods. Therefore, we can conduct the cointegration tests on these series. The results are reported for the table 5. The null hypothesis for this test is that of no cointegration. Clearly, the null can be rejected in both daily and weekly data series for the period 1 and 2, implying that a long-run equilibrium relationship exists between the Shanghai and Shenzhen composite index. However, the results show that no cointegraion exists in the period 3. As a result, we will argue that both the markets are moving towards efficiency from the period 2 to 3.
Results of Johansen Procedure

As an alternative to the Engle and Granger two-step cointegration test, the Johansen procedure is applied to the two variable system of the Shanghai and Shenzhen Composite index. We used the information criteria and tests for residual normality and autocorrelation to get the optimal lag order. The lags we used for daily data series are 13, 13 and 2 and for weekly data series are 2, 2 and 1 for the period 1, 2 and 3 respectively. The results are presented in table 6. We found both the max-eigenvalue and trace statistic are significant at zero cointegrating equations but insignificant at most 1 cointegrating relationships for the period 1 and 2, which indicates that there is one cointegrating vector between the Shanghai and Shenzhen Composite index. However, both statistics indicate no cointegrating equations at 5% level in the period 3, which is consistent with the results of E-G two-step test.
Finally, table 7 and 8 show the summarized results for all the tests above.  We can see form table 7 all the indices testing are efficient in the unit root tests. As unit root test is a necessary but not sufficient condition for the random walk, we continue to conduct the autocorrelation test, runs test and variance ratio test. The results showed that these three tests provided some evidence that there was a tendency for market to move to efficiency from period 2 to 3. Table 8 shows the similar evidence for the semi-strong form test. We find no cointegraion in both E-G two-step and Johansen test in the period 3, which also indicate the markets may move to be more efficient from period 2 to 3. 

7. Conclusion

The paper has set out and reported the results of tests for weak and semi-strong efficiency of the Chinese stock exchange markets using both Shanghai and Shenzhen various index in the period of 1992-2006. We used both daily data and weekly data to examine the efficiency. In addition to testing the market for efficiency solely for the whole period, we also split the sample into two sub-periods, in order to investigate separately each period. 

Weak efficiency is tested in four different tests: first by testing for stationarity of the log of the price process; second based on the autocorrelation of returns; third test on the randomness of the return series and finally variance ratio test. Their results are not consistent. The unit root tests found all the series are I(1), which is a necessary condition for random walk in the testing period. The Ljung- Box Q statistic show that most return series are correlated, however, we can find some evidence that the market is moving towards efficiency using both daily return and weekly return. In the runs tests, the return series are either found to be random or moving towards random over time. However, variance ratio test results find the markets are inefficient in the period 1 and 2 but efficient in period 3. Therefore, the overall results of all the tests lead us to conclude that both SHSE and SZSE are not weak form efficient for the period 1992-2006 although they provide some evidences that the series are moving toward efficiency from period 2 to period 3. 

Semi-strong efficiency is tested using the notions of cointegration. Shanghai and Shenzhen Composite index are found to be cointegrated using both E-G two-step test and Johansen test, a finding inconsistent with the semi-strong market efficiency. However, both tests found that the markets have no cointegration in period 3, which may indicate that the markets are moving towards efficiency from period 2 to 3 like the results in the weak form tests.
Our inferences against the both weak and semi-strong form efficiency should not be totally surprising especially in the case of an emerging market, and many studies have reported similar results. Most results of the weak form efficiency tests we examined support the primary studies (e.g. Mookerjee and Yu 1999, Darrat and Zhong 2000, Groenewold et.al. 2003 and Seddighi and Nian 2004) and the results of semi-strong form efficiency support Liu et. al. (1997) who also found there is a cointegration relationship between Shanghai and Shenzhen stock index. At the same time, it should also be noted that rejecting the random walk hypothesis does not necessarily against market efficiency. As Summers (1986) argues, contradicting the random walk hypothesis in a given market may only mean that the obtained results are inconsistent with the particular martingale process of a random walk. Due to the fact that Chinese stock exchange market is quite a new player in the world; we believe more studies concerned on the market efficiency can be conducted in the future. Further tests regarding non-linear dependencies in the returns could potentially take place. Moreover, a model-comparison approaches, such as among the Random Walk Model, a GARCH and an ARIMA may also be applied to test for the market efficiency. 
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9.   Appendix 

SHSE Daily Data:

Figure 1: Graphs in levels for period 5/Oct/1992-31/July/2006 (period 1)
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Figure 2: Graphs in differences for period 5/Oct/1992-31/July/2006 (period 1)
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Figure 3: Graphs in levels for period 5/Oct/1992-31/Dec/2001 (period 2)
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Figure 4: Graphs in differences for period 5/Oct/1992-31/Dec/2001 (period 2)
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Figure 5: Graphs in levels for period 1/Jan/2002-31/July/2006 (period 3)
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Figure 6: Graphs in differences for period 1/Jan/2002-31/July/2006 (period 3)
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SZSE Daily Data:

Figure 7: Graphs in levels for period 5/Oct/1992-31/July/2006 (period 1)
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Figure 8: Graphs in differences for period 5/Oct/1992-31/July/2006 (period 1)
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Figure 9: Graphs in levels for period 5/Oct/1992-31/Dec/2001 (period 2)
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Figure 10: Graphs in differences for period 5/Oct/1992-31/Dec/2001 (period 2)
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Figure 11: Graphs in levels for period 1/Jan/2002-31/July/2006 (period 3)

[image: image147.emf]5.4

5.5

5.6

5.7

5.8

5.9

6.0

6.1

6.2

6.3

2002 2003 2004 2005 2006

LNA

 [image: image148.emf]5.2

5.3

5.4

5.5

5.6

5.7

5.8

2002 2003 2004 2005 2006

LNB

 [image: image149.emf]5.4

5.5

5.6

5.7

5.8

5.9

6.0

6.1

6.2

6.3

2002 2003 2004 2005 2006

LNC


Figure 12: Graphs in differences for period 1/Jan/2002-31/July/2006 (period 3)
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SHSE Weekly Data:

Figure 13: Graphs in levels for period 5/Oct/1992-31/July/2006 (period 1)
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Figure 14: Graphs in differences for period 5/Oct/1992-31/July/2006 (period 1)
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Figure 15: Graphs in levels for period 5/Oct/1992-31/Dec/2001 (period 2)
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Figure 16: Graphs in differences for period 5/Oct/1992-31/Dec/2001 (period 2)
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Figure 17: Graphs in levels for period 1/Jan/2002-31/July/2006 (period 3)
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Figure 18: Graphs in differences for period 1/Jan/2002-31/July/2006 (period 3)
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SZSE Weekly Data

Figure 19: Graphs in levels for period 5/Oct/1992-31/July/2006 (period 1)
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Figure 20: Graphs in differences for period 5/Oct/1992-31/July/2006 (period 1)
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Figure 21: Graphs in levels for period 5/Oct/1992-31/Dec/2001 (period 2)
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Figure 22: Graphs in differences for period 5/Oct/1992-31/Dec/2001 (period 2)
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Figure 23: Graphs in levels for period 1/Jan/2002-31/July/2006 (period 3)
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Figure 24: Graphs in differences for period 1/Jan/2002-31/July/2006 (period 3)
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Note: 

LNA, LNB and LNC refer to the A share index, B share index and Composite index in level respectively. DLNA, DLNB and DLNC refer to the A share index, B share index and Composite index in first difference respectively.

Table 1- Summary Statistics of Unit Root Tests

SHSE Daily data:

	ADF
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference  

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value

	A Share
	-2.9268
	0.1540
	-30.207
	0.0000
	-2.8174
	0.1910
	-24.618
	0.0000
	-1.2839
	0.8911
	-32.448
	0.0000

	B Share
	-1.8269
	0.6916
	-30.398
	0.0001
	-0.8325
	0.9613
	-24.701
	0.0000
	-1.7241
	0.7401
	-30.315
	0.0000

	Composite1
	-2.5369
	0.3101
	-30.389
	0.0000
	-2.7444
	0.2187
	-24.772
	0.0000
	-1.2802
	0.8919
	-32.541
	0.0000


	P-P
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value

	A Share
	-2.8900
	0.1658
	-57.661
	0.0001
	-3.1959
	0.0854
	-47.339
	0.0001
	-1.3121
	0.8843
	-32.458
	0.0000

	B Share
	-1.8679
	0.6708
	-49.467
	0.0001
	-0.8306
	0.9615
	-39.800
	0.0000
	-1.7888
	0.7098
	-30.373
	0.0000

	Composite
	-2.8063
	0.1950
	-57.679
	0.0001
	-3.0702
	0.1137
	-47.387
	0.0001
	-1.3051
	0.8860
	-32.551
	0.0000


	KPSS
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	Level

LM- stat
	1st Difference  LM-stat
	Level

LM- stat
	1st Difference  LM-stat
	Level

LM- stat
	1st Difference  LM-stat

	A Share
	0.9875*
	0.0346
	0.5370*
	0.0296
	0.2589*
	0.1772

	B Share
	0.6027*
	0.0753
	0.6652*
	0.2691
	0.3206*
	0.1845

	Composite
	0.9720*
	0.0374
	0.5400*
	0.0310
	0.2595*
	0.1794


SZSE Daily Data:
	ADF
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value

	A Share
	-1.7020
	0.7505
	-56.585
	0.0001
	-2.0964
	0.5470
	-46.557
	0.0001
	-0.9053
	0.9537
	-31.663
	0.0000

	B Share
	-2.4575
	0.3495
	-28.872
	0.0000
	-1.6592
	0.7689
	-19.505
	0.0000
	-2.5358
	0.3106
	-31.493
	0.0000

	Composite
	-1.7048
	0.7493
	-56.318
	0.0001
	-2.0922
	0.5493
	-46.296
	0.0001
	-0.9637
	0.9469
	-31.762
	0.0000


	P-P
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value

	A Share
	-1.8419
	0.6841
	-56.743
	0.0001
	-2.2175
	0.4790
	-46.634
	0.0001
	-1.0696
	0.9322
	-31.663
	0.0000

	B Share
	-2.6314
	0.2661
	-51.854
	0.0001
	-1.7292
	0.7382
	-41.831
	0.0000
	-2.7617
	0.2120
	-31.506
	0.0000

	Composite
	-1.8551
	0.6774
	-56.487
	0.0001
	-2.2235
	0.4756
	-46.434
	0.0001
	-1.1242
	0.9232
	-31.780
	0.0000


	KPSS
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	Level

LM- stat
	1st Difference  LM-stat
	Level

LM- stat
	1st Difference  LM-stat
	Level

LM- stat
	1st Difference  LM-stat

	A Share
	1.0160*
	0.0840
	0.5474*
	0.1190
	0.2907*
	0.2148

	B Share
	0.6846*
	0.1046
	0.5803*
	0.2086
	0.2277*
	0.0953

	Composite
	0.9984*
	0.0839
	0.5455*
	0.1203
	0.2862*
	0.2089


SHSE Weekly data:

	ADF
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value

	A Share
	-2.5404
	0.3084
	-22.946
	0.0000
	-2.7751
	0.2073
	-18.470
	0.0000
	-0.9452
	0.9480
	-15.254
	0.0000

	B Share
	-2.0131
	0.5927
	-16.252
	0.0000
	-0.6250
	0.9768
	-20.162
	0.0000
	-1.4868
	0.8317
	-14.636
	0.0000

	Composite
	-2.5012
	0.3275
	-23.258
	0.0000
	-2.6977
	0.2380
	-18.727
	0.0000
	-0.9402
	0.9486
	-15.249
	0.0000


	P-P
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value

	A Share
	-2.7719
	0.2083
	-22.703
	0.0000
	-3.0925
	0.1092
	-18.206
	0.0000
	-1.1100
	0.9242
	-15.255
	0.0000

	B Share
	-2.0109
	0.5938
	-25.036
	0.0000
	-0.9681
	0.9459
	-20.344
	0.0000
	-1.4868
	0.8317
	-14.652
	0.0000

	Composite
	-2.7687
	0.2095
	-23.076
	0.0000
	-3.0033
	0.1323
	-18.500
	0.0000
	-1.1067
	0.9248
	-15.249
	0.0000


	KPSS
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	Level

LM- stat
	1st Difference  LM-stat
	Level

LM- stat
	1st Difference  LM-stat
	Level

LM- stat
	1st Difference  LM-stat

	A Share
	0.4631*
	0.0394
	0.2755*
	0.0353
	0.1363**
	0.2319

	B Share
	0.2698*
	0.0654
	0.3388*
	0.2314
	0.1651*
	0.2061

	Composite
	0.4554*
	0.0405
	0.2821*
	0.0347
	0.1364**
	0.2341


SZSE Weekly data:

	ADF
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value

	A Share
	-1.7252
	0.7393
	-22.448
	0.0000
	-2.1102
	0.5383
	-19.805
	0.0000
	-0.4802
	0.9839
	-14.929
	0.0000

	B Share
	-2.4931
	0.3315
	-21.951
	0.0000
	-1.6426
	0.7747
	-17.564
	0.0000
	-2.5610
	0.2987
	-14.215
	0.0000

	Composite
	-1.7309
	0.7367
	-24.359
	0.0000
	-2.1088
	0.5391
	-19.714
	0.0000
	-0.5488
	0.9806
	-14.918
	0.0000


	P-P
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value
	Level 

T-stat       P-value
	1st Difference 

T-stat       P-value

	A Share
	-1.8787
	0.6645
	-24.418
	0.0000
	-2.1102
	0.5383
	-19.765
	0.0000
	-0.6621
	0.9740
	-14.934
	0.0000

	B Share
	-2.6079
	0.2769
	-21.916
	0.0000
	-1.6635
	0.7659
	-17.668
	0.0000
	-2.7544
	0.2160
	-14.195
	0.0000

	Composite
	-1.8991
	0.6539
	-24.334
	0.0000
	-2.1853
	0.4692
	-19.678
	0.0000
	-0.7342
	0.9688
	-14.921
	0.0000


	KPSS
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	Level

LM- stat
	1st Difference  LM-stat
	Level

LM- stat
	1st Difference  LM-stat
	Level

LM- stat
	1st Difference  LM-stat

	A Share
	0.4522*
	0.0827
	0.2632*
	0.1190
	0.1518*
	0.2812

	B Share
	0.3088*
	0.1076
	0.2944*
	0.2172
	0.1230**
	0.1051

	Composite
	0.4450*
	0.0816
	0.2622*
	0.1236
	0.1494*
	0.2740


Note: 

1. Composite: Composite index which include A share and B share.

2. For KPSS test, * and ** indicate significance at the 5%, 10% level respectively. 

Table 2 – Autocorrelation in Daily and Weekly Returns

	SHSE daily returns
	5/Oct/1992-31/July/2006                          5/Oct/1992-31/Dec/2001                         1/Jan/2002-31/July/2006


	
	
	
	

	
	A share
	B share
	Composite
	A share
	B share
	Composite
	A share
	B share
	Composite

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Lag
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q

	1
	0.01 
	0 
	0.16 
	87* 
	0.01 
	0 
	0.01
	0
	0.18
	72*
	0.01
	0
	0.02 
	0 
	0.02 
	0 
	0.02 
	0 

	2
	0.03 
	4 
	-0.01 
	87* 
	0.03 
	3 
	0.04
	3
	-0.02
	72*
	0.03
	3
	0.00 
	0 
	0.00 
	0 
	0.00 
	0 

	3
	0.08 
	24* 
	0.05 
	96* 
	0.07 
	21* 
	0.08
	18*
	0.06
	80*
	0.08
	16*
	0.03 
	1 
	0.03 
	1 
	0.03 
	1 

	4
	0.04 
	29* 
	0.03 
	98* 
	0.04 
	26* 
	0.04
	23*
	0.04
	83*
	0.04
	20*
	0.00 
	1 
	0.00 
	1 
	0.00 
	1 

	5
	0.05 
	39* 
	0.00 
	99* 
	0.05 
	34* 
	0.06
	30*
	-0.01
	83*
	0.05
	27*
	-0.01 
	1 
	0.00 
	1 
	0.00 
	1 

	6
	-0.05 
	45* 
	0.01 
	99* 
	-0.04 
	40* 
	-0.05
	35*
	0.01
	83*
	-0.05
	31*
	-0.03 
	2 
	-0.03 
	2 
	-0.03 
	2 

	7
	0.01 
	46* 
	-0.01 
	99* 
	0.01 
	40* 
	0.01
	35*
	-0.01
	83*
	0.01
	31*
	0.02 
	3 
	0.02 
	2 
	0.02 
	2 

	8
	-0.04 
	51* 
	0.02 
	100* 
	-0.04 
	45* 
	-0.04
	40*
	0.03
	85*
	-0.04
	35*
	0.00 
	3 
	0.01 
	2 
	0.01 
	2 

	9
	0.03 
	54* 
	0.03 
	103* 
	0.03 
	49* 
	0.04
	43*
	0.04
	89*
	0.04
	38*
	-0.01 
	3 
	-0.01 
	2 
	-0.01 
	2 

	10
	-0.02 
	56* 
	0.03 
	106* 
	-0.02 
	50* 
	-0.02
	44*
	0.03
	90*
	-0.02
	40*
	0.02 
	3 
	0.02 
	3 
	0.02 
	3 

	11
	-0.07 
	73* 
	0.01 
	107* 
	-0.07 
	65* 
	-0.09
	60*
	0.00
	90*
	-0.08
	54*
	0.05 
	6 
	0.06 
	6 
	0.06 
	6 

	12
	0.05 
	83* 
	0.04 
	111* 
	0.06 
	75* 
	0.06
	68*
	0.05
	95*
	0.06
	62*
	0.00 
	6 
	0.00 
	6 
	0.00 
	6 

	13
	-0.01 
	83* 
	0.01 
	111* 
	-0.01 
	75* 
	-0.01
	68*
	0.01
	95*
	-0.01
	63*
	-0.02 
	7 
	-0.02 
	7 
	-0.02 
	7 

	14
	0.01 
	83* 
	0.01 
	112* 
	0.01 
	75* 
	0.00
	68*
	0.01
	96*
	0.00
	63*
	0.03 
	8 
	0.03 
	7 
	0.03 
	7 

	15
	-0.01 
	84* 
	0.00 
	112* 
	-0.01 
	75* 
	-0.01
	68*
	0.01
	96*
	-0.01
	63*
	0.02 
	8 
	0.02 
	8 
	0.02 
	8 

	16
	0.02 
	85* 
	0.01 
	112* 
	0.02 
	77* 
	0.02
	70*
	0.02
	97*
	0.03
	65*
	-0.04 
	10 
	-0.04 
	10 
	-0.04 
	10 

	17
	-0.01 
	85* 
	0.00 
	112* 
	0.00 
	77* 
	0.00
	70*
	0.01
	97*
	0.00
	65*
	-0.03 
	12 
	-0.03 
	11 
	-0.03 
	11 

	18
	0.03 
	89* 
	0.00 
	112* 
	0.03 
	80* 
	0.04
	73*
	0.00
	97*
	0.04
	67*
	-0.01 
	12 
	-0.01 
	11 
	-0.01 
	11 

	19
	0.00 
	89* 
	0.02 
	113* 
	0.00 
	80* 
	0.00
	73*
	0.03
	99*
	0.00
	67*
	-0.06 
	16 
	-0.06 
	15 
	-0.06 
	15 

	20
	-0.05 
	99* 
	0.04 
	117* 
	-0.05 
	89* 
	-0.06
	81*
	0.05
	104*
	-0.06
	75*
	0.00 
	16 
	0.00 
	15 
	0.00 
	15 

	21
	0.00 
	99* 
	-0.02 
	119* 
	0.00 
	89* 
	0.01
	81*
	-0.02
	105*
	0.01
	76*
	-0.05 
	18 
	-0.05 
	18 
	-0.05 
	18 

	22
	-0.01 
	99* 
	-0.02 
	120* 
	-0.01 
	90* 
	-0.01
	81*
	-0.02
	106*
	-0.01
	76*
	0.01 
	18 
	0.01 
	18 
	0.01 
	18 

	23
	-0.05 
	106* 
	-0.03 
	123* 
	-0.05 
	97* 
	-0.05
	88*
	-0.03
	108*
	-0.05
	82*
	0.00 
	18 
	-0.01 
	18 
	-0.01 
	18 

	24
	-0.03 
	110* 
	0.02 
	123* 
	-0.03 
	99* 
	-0.04
	92*
	0.01
	108*
	-0.04
	85*
	0.06 
	22 
	0.06 
	22 
	0.06 
	22 

	25
	-0.04 
	114* 
	-0.03 
	126* 
	-0.04 
	104* 
	-0.04
	95*
	-0.03
	111*
	-0.04
	89*
	-0.02 
	23 
	-0.02 
	22 
	-0.02 
	22 

	26
	0.01 
	115* 
	-0.01 
	126* 
	0.01 
	104* 
	0.01
	95*
	-0.02
	112*
	0.01
	89*
	0.02 
	23 
	0.02 
	23 
	0.02 
	23 

	27
	-0.04 
	119* 
	-0.04 
	132* 
	-0.03 
	108* 
	-0.03
	97*
	-0.04
	115*
	-0.03
	91*
	-0.06 
	26 
	-0.06 
	26 
	-0.06 
	26 

	28
	0.00 
	119* 
	0.00 
	132* 
	0.00 
	108* 
	0.01
	98*
	0.01
	115*
	0.01
	91*
	-0.02 
	27 
	-0.02 
	27 
	-0.02 
	27 

	29
	0.00 
	119* 
	0.02 
	134* 
	0.00 
	108* 
	-0.01
	98*
	0.01
	116*
	-0.01
	91*
	0.07 
	32 
	0.07 
	32 
	0.07 
	32 

	30
	0.01 
	119* 
	0.00 
	134* 
	0.01 
	108* 
	0.01
	98*
	0.01
	116*
	0.01
	91*
	-0.03 
	33 
	-0.03 
	33 
	-0.03 
	33 

	31
	-0.01 
	119* 
	0.04 
	140* 
	0.00 
	109* 
	-0.01
	98*
	0.04
	119*
	-0.01
	91*
	0.02 
	33 
	0.02 
	33 
	0.02 
	33 

	32
	0.01 
	119* 
	0.02 
	140* 
	0.00 
	109* 
	0.01
	98*
	0.02
	120*
	0.00
	92*
	0.01 
	33 
	0.01 
	33 
	0.01 
	33 

	33
	0.03 
	123* 
	0.01 
	141* 
	0.03 
	113* 
	0.04
	101*
	0.03
	122*
	0.04
	95*
	0.00 
	33 
	0.00 
	33 
	0.00 
	33 

	34
	0.00 
	123* 
	0.01 
	141* 
	0.01 
	113* 
	0.00
	101*
	0.02
	123*
	0.01
	95*
	0.04 
	35 
	0.04 
	35 
	0.04 
	35 

	35
	0.01 
	123* 
	0.04 
	146* 
	0.01 
	113* 
	0.00
	101*
	0.03
	125*
	0.00
	95*
	0.06 
	39 
	0.06 
	39 
	0.06 
	39 

	36
	0.01 
	123* 
	0.01 
	146* 
	0.01 
	113* 
	0.01
	101*
	0.00
	125*
	0.01
	95*
	0.04 
	41 
	0.04 
	41 
	0.04 
	41 


	SZSE daily returns
	5/Oct/1992-31/July/2006                          5/Oct/1992-31/Dec/2001                          1/Jan/2002-31/July/2006


	
	
	
	

	
	A share
	B share
	Composite
	A share
	B share
	Composite
	A share
	B share
	Composite

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Lag
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q

	1
	0.02 
	2 
	0.15 
	77* 
	0.03 
	3 
	0.02 
	1 
	0.18 
	71* 
	0.03 
	2 
	0.04 
	2 
	0.05 
	3 
	0.04 
	2 

	2
	0.04 
	8 *
	0.03 
	81* 
	0.04 
	8 *
	0.05 
	6* 
	0.04 
	75* 
	0.04 
	6 
	0.01 
	2 
	0.00 
	3 
	0.01 
	2 

	3
	0.01 
	8* 
	0.09 
	107* 
	0.02 
	9* 
	0.01 
	6* 
	0.10 
	97* 
	0.01 
	6 
	0.04 
	4 
	0.04 
	4 
	0.04 
	4 

	4
	0.05 
	18* 
	0.07 
	123* 
	0.06 
	20* 
	0.06 
	15* 
	0.10 
	119* 
	0.07 
	17* 
	0.00 
	4 
	-0.04 
	7 
	-0.01 
	4 

	5
	0.03 
	20* 
	0.03 
	126* 
	0.01 
	21* 
	0.03 
	17* 
	0.04 
	123* 
	0.02 
	18* 
	0.01 
	4 
	0.00 
	7 
	0.01 
	4 

	6
	-0.06 
	30* 
	0.03 
	129* 
	-0.06 
	30* 
	-0.06 
	25* 
	0.02 
	124* 
	-0.06 
	26* 
	-0.01 
	4 
	0.05 
	10 
	-0.01 
	4 

	7
	0.01 
	31* 
	0.04 
	133* 
	0.01 
	31* 
	0.01 
	25* 
	0.03 
	125* 
	0.01 
	26* 
	0.02 
	4 
	0.08 
	16* 
	0.02 
	4 

	8
	-0.01 
	31* 
	0.04 
	139* 
	-0.01 
	31* 
	-0.01 
	26* 
	0.06 
	134* 
	-0.01 
	26* 
	0.01 
	4 
	-0.05 
	19* 
	0.00 
	4 

	9
	0.00 
	31* 
	0.01 
	139* 
	0.00 
	31* 
	0.00 
	26* 
	0.02 
	135* 
	0.00 
	26* 
	0.00 
	4 
	-0.01 
	19* 
	0.00 
	4 

	10
	-0.03 
	34* 
	0.04 
	144* 
	-0.02 
	33* 
	-0.04 
	29* 
	0.04 
	138* 
	-0.03 
	28* 
	0.03 
	5 
	0.04 
	21* 
	0.03 
	5 

	11
	0.00 
	34* 
	-0.01 
	144* 
	0.00 
	33* 
	-0.01 
	29* 
	-0.02 
	139* 
	-0.01 
	29* 
	0.06 
	9 
	0.04 
	23* 
	0.06 
	9 

	12
	0.03 
	38* 
	0.03 
	148* 
	0.04 
	39* 
	0.04 
	32* 
	0.05 
	143* 
	0.05 
	34* 
	0.02 
	9 
	-0.01 
	23* 
	0.01 
	9 

	13
	0.01 
	38* 
	0.02 
	150* 
	0.00 
	39* 
	0.01 
	33* 
	0.03 
	145* 
	0.00 
	34* 
	-0.02 
	10 
	0.01 
	23* 
	-0.02 
	10 

	14
	0.01 
	39* 
	0.01 
	150* 
	0.01 
	40* 
	0.01 
	33* 
	0.01 
	145* 
	0.01 
	34* 
	0.01 
	10 
	0.02 
	23 
	0.01 
	10 

	15
	0.01 
	39* 
	-0.01 
	150* 
	0.01 
	40* 
	0.01 
	33* 
	0.00 
	145* 
	0.01 
	34* 
	0.01 
	10 
	-0.05 
	26* 
	0.01 
	10 

	16
	-0.01 
	40* 
	0.01 
	151* 
	-0.02 
	40* 
	-0.01 
	33* 
	0.02 
	146* 
	0.00 
	34* 
	-0.05 
	13 
	-0.02 
	26* 
	-0.05 
	12 

	17
	0.01 
	40* 
	-0.01 
	151* 
	0.00 
	40* 
	0.01 
	34* 
	-0.01 
	147* 
	0.01 
	35* 
	-0.02 
	13 
	-0.02 
	27 
	-0.02 
	13 

	18
	-0.02 
	41* 
	-0.03 
	154* 
	-0.02 
	41* 
	-0.02 
	34* 
	-0.03 
	149* 
	-0.02 
	36* 
	0.00 
	13 
	-0.02 
	27 
	0.00 
	13 

	19
	0.01 
	41* 
	0.02 
	156* 
	0.01 
	42* 
	0.02 
	35* 
	0.04 
	153* 
	0.02 
	37* 
	-0.05 
	16 
	-0.04 
	29 
	-0.05 
	16 

	20
	-0.05 
	50* 
	0.01 
	156* 
	-0.04 
	49* 
	-0.06 
	43* 
	0.02 
	154* 
	-0.06 
	44* 
	0.01 
	16 
	-0.05 
	32* 
	0.01 
	16 

	21
	-0.01 
	50* 
	-0.05 
	165* 
	0.00 
	50* 
	0.00 
	43* 
	-0.06 
	161* 
	0.00 
	44* 
	-0.05 
	18 
	-0.03 
	33 
	-0.05 
	18 

	22
	-0.01 
	50* 
	-0.02 
	166* 
	0.00 
	50* 
	-0.01 
	43* 
	-0.02 
	162* 
	-0.01 
	44* 
	0.00 
	18 
	-0.02 
	33 
	0.00 
	18 

	23
	-0.02 
	51* 
	-0.04 
	171* 
	-0.02 
	51* 
	-0.02 
	44* 
	-0.05 
	166* 
	-0.02 
	45* 
	-0.02 
	19 
	0.00 
	33 
	-0.02 
	18 

	24
	0.03 
	55* 
	0.03 
	174* 
	0.04 
	55* 
	0.03 
	46* 
	0.03 
	168* 
	0.03 
	47* 
	0.06 
	22 
	0.03 
	34 
	0.05 
	22 

	25
	-0.01 
	55* 
	-0.02 
	175* 
	-0.01 
	56* 
	-0.01 
	46* 
	-0.02 
	169* 
	-0.01 
	47* 
	-0.02 
	22 
	-0.04 
	36 
	-0.02 
	22 

	26
	0.02 
	56* 
	-0.02 
	177* 
	0.01 
	57* 
	0.02 
	47* 
	-0.02 
	170* 
	0.02 
	48* 
	0.02 
	23 
	-0.03 
	37 
	0.02 
	23 

	27
	-0.01 
	57* 
	-0.04 
	182* 
	-0.01 
	57* 
	0.00 
	47* 
	-0.03 
	172* 
	-0.01 
	48* 
	-0.05 
	26 
	-0.04 
	39 
	-0.05 
	25 

	28
	0.04 
	62* 
	-0.01 
	182* 
	0.03 
	61* 
	0.05 
	53* 
	0.00 
	172* 
	0.04 
	53* 
	-0.03 
	26 
	-0.03 
	40 
	-0.03 
	26 

	29
	0.00 
	62* 
	0.04 
	187* 
	0.00 
	61* 
	-0.01 
	53* 
	0.03 
	173* 
	-0.01 
	53* 
	0.07 
	32 
	0.08 
	48* 
	0.07 
	32 

	30
	0.02 
	64* 
	-0.01 
	187* 
	0.03 
	63* 
	0.03 
	55* 
	0.00 
	173* 
	0.04 
	56* 
	-0.03 
	33 
	-0.04 
	50* 
	-0.04 
	33 

	31
	-0.01 
	64* 
	0.02 
	188* 
	-0.01 
	64* 
	-0.02 
	56* 
	0.01 
	173* 
	-0.01 
	56* 
	0.02 
	33 
	0.04 
	51* 
	0.02 
	34 

	32
	0.00 
	64* 
	0.01 
	188* 
	-0.01 
	64* 
	0.00 
	56* 
	0.02 
	174* 
	-0.01 
	57* 
	0.02 
	34 
	0.01 
	52* 
	0.02 
	34 

	33
	-0.01 
	65* 
	-0.01 
	188* 
	0.00 
	64* 
	0.00 
	56* 
	0.01 
	174* 
	0.01 
	57* 
	-0.01 
	34 
	-0.05 
	54* 
	-0.01 
	34 

	34
	0.02 
	65* 
	0.02 
	190* 
	0.01 
	64* 
	0.02 
	56* 
	0.03 
	175* 
	0.00 
	57* 
	0.04 
	36 
	0.03 
	55* 
	0.04 
	36 

	35
	0.03 
	68* 
	0.04 
	195* 
	0.04 
	69* 
	0.02 
	58* 
	0.04 
	178* 
	0.03 
	59* 
	0.07 
	41 
	0.04 
	56* 
	0.07 
	41 

	36
	0.01 
	68* 
	0.04 
	200* 
	0.01 
	69* 
	0.00 
	58 
	0.04 
	181* 
	0.00 
	59* 
	0.05 
	44 
	0.05 
	59* 
	0.05 
	44 


	SHSE weekly returns
	5/Oct/1992-31/July/2006                          5/Oct/1992-31/Dec/2001                          1/Jan/2002-31/July/2006


	
	
	
	

	
	A share
	B share
	Composite
	A share
	B share
	Composite
	A share
	B share
	Composite

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Lag
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q

	1
	0.15 
	17* 
	0.08 
	4 *
	0.14 
	14* 
	0.17 
	13* 
	0.08 
	3 
	0.15 
	11* 
	0.01 
	0 
	0.06 
	1 
	0.01 
	0 

	2
	-0.03 
	18* 
	0.12 
	14* 
	-0.03 
	15* 
	-0.04 
	14* 
	0.12 
	10* 
	-0.04 
	12* 
	0.08 
	2 
	0.10 
	3 
	0.08 
	2 

	3
	0.02 
	18* 
	0.05 
	16* 
	0.03 
	15* 
	0.02 
	15* 
	0.05 
	11* 
	0.03 
	13* 
	-0.01 
	2 
	0.04 
	3 
	-0.01 
	2 

	4
	-0.03 
	19* 
	0.00 
	16* 
	-0.02 
	16* 
	-0.03 
	15* 
	0.03 
	12* 
	-0.01 
	13* 
	-0.11 
	4 
	-0.13 
	8 
	-0.11 
	4 

	5
	-0.11 
	28* 
	-0.04 
	17* 
	-0.11 
	24* 
	-0.13 
	23* 
	-0.04 
	13* 
	-0.13 
	21* 
	0.05 
	5 
	-0.04 
	8 
	0.05 
	5 

	6
	0.02 
	28* 
	0.05 
	19* 
	0.02 
	25* 
	0.02 
	23* 
	0.06 
	14* 
	0.02 
	21* 
	0.06 
	6 
	0.01 
	8 
	0.06 
	6 

	7
	0.03 
	29* 
	0.03 
	20* 
	0.04 
	26* 
	0.04 
	24* 
	0.04 
	15* 
	0.04 
	22* 
	0.02 
	6 
	-0.02 
	8 
	0.02 
	6 

	8
	-0.05 
	31* 
	0.03 
	20* 
	-0.05 
	27* 
	-0.06 
	26* 
	0.03 
	16* 
	-0.06 
	23* 
	0.07 
	7 
	0.03 
	8 
	0.07 
	7 

	9
	-0.03 
	31* 
	-0.02 
	21* 
	-0.03 
	28* 
	-0.03 
	26* 
	-0.03 
	16 
	-0.03 
	24* 
	0.02 
	7 
	0.01 
	8 
	0.02 
	7 

	10
	-0.02 
	32* 
	0.01 
	21* 
	-0.02 
	28* 
	-0.02 
	26* 
	0.01 
	16 
	-0.02 
	24* 
	-0.04 
	8 
	0.00 
	8 
	-0.04 
	8 

	11
	0.01 
	32* 
	0.00 
	21* 
	0.01 
	28* 
	0.01 
	26* 
	0.01 
	16 
	0.01 
	24* 
	0.03 
	8 
	-0.07 
	10 
	0.03 
	8 

	12
	-0.10 
	39* 
	0.03 
	21* 
	-0.10 
	35* 
	-0.10 
	32* 
	0.04 
	17 
	-0.10 
	29* 
	-0.10 
	10 
	-0.04 
	10 
	-0.10 
	10 

	13
	-0.03 
	40* 
	0.00 
	21 
	-0.02 
	36* 
	-0.04 
	32* 
	0.02 
	17 
	-0.02 
	29* 
	0.00 
	10 
	-0.06 
	11 
	0.00 
	10 

	14
	0.01 
	40* 
	-0.04 
	22 
	0.02 
	36* 
	0.02 
	32* 
	-0.05 
	18 
	0.03 
	30* 
	-0.08 
	12 
	0.00 
	11 
	-0.08 
	12 

	15
	-0.01 
	40* 
	-0.04 
	23 
	-0.01 
	36* 
	-0.02 
	33* 
	-0.04 
	19 
	-0.02 
	30* 
	0.04 
	12 
	-0.03 
	11 
	0.03 
	12 

	16
	-0.01 
	40* 
	0.01 
	23 
	-0.01 
	36* 
	-0.02 
	33* 
	-0.01 
	19 
	-0.02 
	30* 
	0.05 
	13 
	0.10 
	14 
	0.05 
	13 

	17
	-0.03 
	41* 
	-0.03 
	24 
	-0.03 
	37* 
	-0.04 
	33* 
	-0.06 
	21 
	-0.04 
	31* 
	0.06 
	14 
	0.06 
	15 
	0.06 
	14 

	18
	-0.01 
	41* 
	-0.03 
	25 
	-0.02 
	37* 
	-0.01 
	33* 
	-0.03 
	21 
	-0.02 
	31* 
	0.00 
	14 
	-0.06 
	16 
	0.00 
	14 

	19
	0.03 
	42* 
	-0.01 
	25 
	0.02 
	37* 
	0.03 
	34* 
	-0.02 
	21 
	0.02 
	31* 
	0.06 
	15 
	0.01 
	16 
	0.06 
	15 

	20
	-0.02 
	42* 
	-0.07 
	29 
	-0.03 
	38* 
	-0.02 
	34* 
	-0.08 
	24 
	-0.03 
	31* 
	-0.05 
	15 
	-0.04 
	16 
	-0.05 
	15 

	21
	0.03 
	42* 
	0.01 
	29 
	0.02 
	38* 
	0.03 
	35* 
	0.03 
	25 
	0.03 
	32 
	-0.04 
	16 
	-0.07 
	17 
	-0.04 
	16 

	22
	0.00 
	42* 
	0.00 
	29 
	0.00 
	38* 
	0.01 
	35* 
	-0.01 
	25 
	0.01 
	32 
	-0.03 
	16 
	0.01 
	17 
	-0.03 
	16 

	23
	-0.10 
	50* 
	-0.04 
	30 
	-0.10 
	46* 
	-0.12 
	41* 
	-0.05 
	26 
	-0.11 
	38* 
	-0.01 
	16 
	0.03 
	17 
	-0.01 
	16 

	24
	-0.05 
	53* 
	0.02 
	30 
	-0.05 
	47* 
	-0.06 
	43* 
	-0.01 
	26 
	-0.05 
	40* 
	-0.05 
	17 
	0.11 
	20 
	-0.05 
	17 

	25
	0.01 
	53* 
	0.01 
	30 
	0.01 
	47* 
	0.01 
	43* 
	-0.02 
	26 
	0.01 
	40* 
	0.00 
	17 
	0.04 
	21 
	0.01 
	17 

	26
	-0.06 
	55* 
	-0.10 
	37 
	-0.07 
	51* 
	-0.06 
	45* 
	-0.13 
	34 
	-0.07 
	42* 
	0.01 
	17 
	0.01 
	21 
	0.01 
	17 

	27
	-0.02 
	55* 
	0.00 
	37 
	-0.02 
	51* 
	-0.02 
	45* 
	0.01 
	34 
	-0.03 
	42* 
	0.03 
	17 
	-0.04 
	21 
	0.03 
	17 

	28
	0.05 
	57* 
	0.02 
	38 
	0.05 
	53* 
	0.06 
	47* 
	0.04 
	35 
	0.06 
	44* 
	-0.01 
	17 
	0.01 
	21 
	-0.01 
	17 

	29
	-0.05 
	59* 
	0.00 
	38 
	-0.06 
	55* 
	-0.06 
	48* 
	0.00 
	35 
	-0.06 
	46* 
	-0.04 
	17 
	-0.10 
	24 
	-0.04 
	17 

	30
	0.08 
	65* 
	0.01 
	38 
	0.09 
	61* 
	0.09 
	52 
	0.00 
	35 
	0.09 
	50* 
	0.01 
	17 
	0.03 
	24 
	0.01 
	17 

	31
	0.03 
	65* 
	0.09 
	44 
	0.03 
	61* 
	0.03 
	53 
	0.10 
	40 
	0.03 
	50* 
	-0.04 
	18 
	0.01 
	25 
	-0.04 
	18 

	32
	-0.03 
	66* 
	0.01 
	44 
	-0.02 
	62* 
	-0.03 
	53* 
	0.01 
	40 
	-0.02 
	51* 
	-0.01 
	18 
	-0.03 
	25 
	-0.01 
	18 

	33
	-0.07 
	69* 
	0.00 
	44 
	-0.07 
	65* 
	-0.07 
	56 
	-0.02 
	40 
	-0.07 
	54* 
	0.03 
	18 
	0.08 
	26 
	0.03 
	18 

	34
	0.00 
	69* 
	-0.02 
	44 
	0.00 
	65* 
	0.00 
	56* 
	0.01 
	40 
	0.00 
	54 
	-0.02 
	18 
	-0.08 
	28 
	-0.02 
	18 

	35
	-0.02 
	69* 
	-0.02 
	44 
	-0.02 
	65* 
	-0.02 
	56* 
	0.00 
	40 
	-0.02 
	54 
	-0.03 
	18 
	-0.05 
	29 
	-0.03 
	18 

	36
	0.02 
	69* 
	0.00 
	44 
	0.02 
	65* 
	0.03 
	56* 
	0.01 
	40 
	0.02 
	54 
	0.01 
	19 
	-0.05 
	30 
	0.01 
	18 


	SZSE weekly returns
	5/Oct/1992-31/July/2006                          5/Oct/1992-31/Dec/2001                         1/Jan/2002-31/July/2006


	
	
	
	

	
	A share
	B share
	Composite
	A share
	B share
	Composite
	A share
	B share
	Composite

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Lag
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q
	ρ
	Q

	1
	0.09 
	6* 
	0.20 
	29* 
	0.10 
	6 *
	0.10 
	5* 
	0.22 
	23* 
	0.10 
	5** 
	0.03 
	0 
	0.09 
	2 
	0.03 
	0 

	2
	0.00 
	6 
	0.11 
	37* 
	0.00 
	6* 
	-0.01 
	5 
	0.13 
	31* 
	-0.01 
	5 
	0.09 
	2 
	0.01 
	2 
	0.08 
	2 

	3
	0.01 
	6 
	0.03 
	38* 
	0.02 
	7 
	0.01 
	5 
	0.03 
	31* 
	0.02 
	5 
	0.01 
	2 
	0.06 
	3 
	0.01 
	2 

	4
	-0.05 
	8 
	-0.04 
	39* 
	-0.04 
	8 
	-0.04 
	5 
	-0.03 
	32* 
	-0.03 
	6 
	-0.13 
	6 
	-0.11 
	6 
	-0.13 
	6 

	5
	0.00 
	8 
	-0.06 
	42* 
	0.00 
	8 
	-0.01 
	6 
	-0.05 
	33* 
	-0.01 
	6 
	0.07 
	7 
	-0.13 
	10 
	0.06 
	7 

	6
	0.06 
	10 
	0.05 
	44* 
	0.06 
	11 
	0.06 
	7 
	0.06 
	35* 
	0.06 
	8 
	0.07 
	8 
	0.03 
	11 
	0.06 
	8 

	7
	0.01 
	10 
	0.02 
	44* 
	0.01 
	11 
	0.01 
	7 
	0.02 
	35* 
	0.01 
	8 
	0.05 
	9 
	0.01 
	11 
	0.05 
	8 

	8
	0.02 
	11 
	0.04 
	46* 
	0.01 
	11 
	0.02 
	8 
	0.05 
	36* 
	0.01 
	8 
	0.05 
	10 
	0.02 
	11 
	0.05 
	9 

	9
	-0.11 
	19* 
	0.07 
	49* 
	-0.10 
	18 *
	-0.12 
	15 
	0.07 
	38* 
	-0.11 
	14 
	-0.01 
	10 
	0.06 
	11 
	-0.01 
	9 

	10
	-0.06 
	22* 
	0.02 
	49* 
	-0.06 
	21* 
	-0.07 
	18 
	0.02 
	39* 
	-0.07 
	16 
	-0.02 
	10 
	-0.01 
	11 
	-0.02 
	9 

	11
	0.01 
	22* 
	0.00 
	49* 
	0.00 
	21* 
	0.00 
	18 
	0.01 
	39* 
	0.00 
	16 
	0.01 
	10 
	-0.07 
	13 
	0.01 
	9 

	12
	-0.01 
	22* 
	-0.06 
	52* 
	-0.01 
	21 
	0.00 
	18 
	-0.06 
	40* 
	0.00 
	16 
	-0.09 
	12 
	-0.08 
	14 
	-0.09 
	11 

	13
	0.04 
	23* 
	-0.02 
	52* 
	0.04 
	22 
	0.04 
	18 
	-0.04 
	41* 
	0.04 
	17 
	-0.01 
	12 
	0.06 
	15 
	0.00 
	11 

	14
	0.08 
	28* 
	0.00 
	52* 
	0.07 
	25* 
	0.09 
	23 
	0.01 
	41* 
	0.09 
	21 
	-0.08 
	13 
	0.00 
	15 
	-0.08 
	13 

	15
	-0.02 
	28* 
	-0.05 
	54* 
	-0.02 
	25* 
	-0.04 
	24 
	-0.05 
	42* 
	-0.04 
	22 
	0.03 
	14 
	-0.05 
	16 
	0.03 
	13 

	16
	-0.04 
	29* 
	0.01 
	54* 
	-0.03 
	26 
	-0.05 
	25 
	-0.01 
	42* 
	-0.05 
	23 
	0.07 
	15 
	0.06 
	17 
	0.07 
	14 

	17
	0.05 
	31* 
	-0.05 
	56* 
	0.05 
	28* 
	0.05 
	26 
	-0.08 
	46* 
	0.05 
	24 
	0.07 
	16 
	0.07 
	18 
	0.07 
	16 

	18
	0.00 
	31* 
	-0.07 
	59* 
	0.00 
	28 
	0.01 
	26 
	-0.08 
	49* 
	0.00 
	24 
	-0.01 
	16 
	-0.05 
	19 
	-0.01 
	16 

	19
	0.00 
	31* 
	-0.01 
	59* 
	0.00 
	28 
	-0.01 
	26 
	-0.03 
	49* 
	-0.01 
	24 
	0.07 
	18 
	0.06 
	19 
	0.08 
	17 

	20
	-0.05 
	33* 
	-0.04 
	60* 
	-0.05 
	30 
	-0.05 
	27 
	-0.03 
	50* 
	-0.05 
	25 
	-0.07 
	19 
	-0.06 
	20 
	-0.07 
	19 

	21
	-0.04 
	34* 
	0.00 
	60* 
	-0.04 
	31 
	-0.04 
	28 
	0.02 
	50* 
	-0.04 
	26 
	-0.06 
	20 
	-0.04 
	21 
	-0.05 
	19 

	22
	-0.01 
	34 
	0.01 
	60* 
	0.00 
	31 
	0.00 
	28 
	0.02 
	50* 
	0.00 
	26 
	-0.01 
	20 
	-0.06 
	22 
	-0.01 
	19 

	23
	-0.08 
	38* 
	0.01 
	60* 
	-0.08 
	36* 
	-0.09 
	32 
	0.00 
	50* 
	-0.09 
	30 
	-0.02 
	20 
	0.05 
	22 
	-0.01 
	19 

	24
	0.02 
	39* 
	-0.01 
	61* 
	0.02 
	36 
	0.02 
	32 
	-0.02 
	51* 
	0.02 
	31 
	-0.01 
	20 
	-0.01 
	22 
	-0.01 
	19 

	25
	0.10 
	47* 
	-0.02 
	61* 
	0.10 
	44* 
	0.11 
	39* 
	-0.03 
	51* 
	0.11 
	37 
	0.01 
	20 
	-0.01 
	22 
	0.01 
	19 

	26
	0.00 
	47* 
	-0.12 
	72* 
	0.00 
	44* 
	0.01 
	39* 
	-0.16 
	64* 
	0.00 
	37 
	0.01 
	20 
	0.04 
	23 
	0.01 
	19 

	27
	-0.01 
	47* 
	-0.03 
	73* 
	-0.02 
	44* 
	-0.02 
	39 
	-0.06 
	65* 
	-0.02 
	37 
	0.04 
	20 
	0.02 
	23 
	0.04 
	20 

	28
	0.05 
	49* 
	0.04 
	74* 
	0.05 
	46* 
	0.07 
	41* 
	0.06 
	67* 
	0.07 
	40 
	-0.05 
	21 
	-0.05 
	24 
	-0.05 
	21 

	29
	-0.02 
	49* 
	0.01 
	74* 
	-0.02 
	46* 
	-0.02 
	42 
	0.02 
	67* 
	-0.02 
	40 
	-0.02 
	21 
	-0.10 
	26 
	-0.02 
	21 

	30
	0.05 
	51* 
	0.05 
	76* 
	0.05 
	48* 
	0.05 
	43 
	0.05 
	69* 
	0.05 
	41 
	0.02 
	21 
	0.02 
	26 
	0.02 
	21 

	31
	0.03 
	51* 
	0.05 
	77* 
	0.03 
	49* 
	0.03 
	44 
	0.06 
	70* 
	0.04 
	42 
	-0.06 
	22 
	-0.06 
	27 
	-0.06 
	22 

	32
	-0.04 
	53* 
	0.02 
	78* 
	-0.04 
	50* 
	-0.05 
	45 
	0.03 
	71* 
	-0.04 
	43 
	0.01 
	22 
	-0.06 
	28 
	0.01 
	22 

	33
	-0.01 
	53* 
	-0.01 
	78* 
	-0.01 
	50* 
	-0.01 
	45 
	-0.02 
	71* 
	-0.01 
	43 
	0.03 
	22 
	0.01 
	28 
	0.03 
	22 

	34
	-0.02 
	53* 
	0.00 
	78* 
	-0.02 
	50* 
	-0.02 
	45 
	0.02 
	71* 
	-0.02 
	43 
	0.01 
	22 
	-0.03 
	29 
	0.00 
	22 

	35
	-0.01 
	53* 
	-0.06 
	81* 
	-0.01 
	50* 
	-0.01 
	45 
	-0.07 
	73* 
	-0.02 
	43 
	-0.01 
	22 
	0.00 
	29 
	-0.01 
	22 

	36
	-0.01 
	53* 
	0.01 
	81* 
	-0.01 
	50 
	-0.01 
	45 
	0.01 
	73* 
	-0.01 
	43 
	0.01 
	22 
	-0.03 
	29 
	0.01 
	22 


Note: (for tables 2 and 4)

* indicates 5% significance level.

Table 3 – Summary of the Runs Tests

	SHSE Daily Returns
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	
	
	
	
	
	
	
	
	

	
	A share
	B share
	Composite
	A share
	B share
	Composite
	A share
	B share
	Composite

	Mean
	0.00025
	0.00011
	0.00026
	0.00038
	0.00045
	0.00039
	2.05E-06
	-0.00057
	-7.33E-06

	Cases ≤ Mean
	1713
	1806
	1716
	1151
	1228
	1154
	552
	560
	553

	Cases > Mean
	1651
	1558
	1648
	1113
	1036
	1110
	547
	539
	546

	Total Cases
	3364
	3364
	3364
	2264
	2264
	2264
	1099
	1099
	1099

	No. of runs
	1715
	1565
	1709
	1146
	996
	1140
	567
	561
	569

	Runs z-value
	1.12
	-3.77
	0.92
	0.56
	-5.46
	0.31
	1
	0.65
	1.12

	Prob>|z|
	0.26
	0
	0.36
	0.58
	0
	0.75
	0.32
	0.52
	0.26


	SZSE Daily Returns
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	
	
	
	
	
	
	
	
	

	
	A share
	B share
	Composite
	A share
	B share
	Composite
	A share
	B share
	Composite

	Mean
	0.00012
	0.00020
	0.00012
	0.00025
	0.00027
	0.00025
	-0.00014
	0.000073
	-0.00013

	Cases ≤ Mean
	1677
	1819
	1685
	1132
	1267
	1148
	534
	555
	534

	Cases > Mean
	1687
	1545
	1679
	1132
	997
	1116
	565
	544
	565

	Total Cases
	3364
	3364
	3364
	2264
	2264
	2264
	1099
	1099
	1099

	No. of runs
	1633
	1509
	1615
	1078
	960
	1058
	553
	553
	559

	Runs Z-value
	-1.72
	-5.65
	-2.34
	-2.31
	-6.69
	-3.14
	0.18
	0.15
	0.54

	Prob>|z|
	0.08
	0
	0.02
	0.02
	0
	0
	0.86
	0.88
	0.59


	SHSE Weekly Returns
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	
	
	
	
	
	
	
	
	

	
	A share
	B share
	Composite
	A share
	B share
	Composite
	A share
	B share
	Composite

	Mean
	0.0013
	0.00063
	0.0013
	0.00182
	0.00219
	0.00187
	0.00015
	-0.0025
	0.00010

	Cases ≤ Mean
	366
	399
	365
	248
	264
	248
	115
	127
	115

	Cases > Mean
	354
	321
	355
	233
	217
	233
	123
	111
	123

	Total Cases
	720
	720
	720
	481
	481
	481
	238
	238
	238

	No. of runs
	364
	334
	364
	241
	228
	243
	120
	118
	120

	Runs Z-value
	0.23
	-1.72
	0.23
	-0.02
	-1.03
	0.16
	0.02
	-0.19
	0.02

	Prob>|z|
	0.82
	0.09
	0.82
	0.98
	0.3
	0.87
	0.99
	0.85
	0.99


	SZSE Weekly Returns
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	
	
	
	
	
	
	
	
	

	
	A share
	B share
	Composite
	A share
	B share
	Composite
	A share
	B share
	Composite

	Mean
	0.00065
	0.00101
	0.00067
	0.00118
	0.00130
	0.00119
	-0.00042
	0.00043
	-0.00039

	Cases ≤ Mean
	375
	396
	379
	255
	274
	258
	118
	121
	119

	Cases > Mean
	345
	324
	341
	226
	207
	223
	120
	117
	119

	Total Cases
	720
	720
	720
	481
	481
	481
	238
	238
	238

	No. of runs
	358
	326
	362
	231
	197
	231
	120
	124
	122

	Runs Z-value
	-0.18
	-2.37
	0.15
	-0.88
	-3.71
	-0.85
	0
	0.52
	0.26

	Prob>|z|
	0.86
	0.02
	0.88
	0.38
	0
	0.4
	1
	0.6
	0.79


Table 4 – Summary of the Variance Ratio Tests

	SHSE daily data
	
	5/Oct/1992-31/July/2006

	Index
	Statistics
	k=5
	k=10
	k=20
	k=30

	A share
	VR(k)
	1.1350
	1.2451
	1.2437
	1.1465

	
	Z(k)
	3.5733*
	4.2097*
	2.8441*
	1.3783

	
	Z*(k)
	1.4241
	1.7190
	1.2746
	0.6598

	B share
	VR(k)
	1.2974
	1.3977
	1.5795
	1.6452

	
	Z(k)
	7.8745*
	6.8314*
	6.7632*
	6.0688*

	
	Z*(k)
	4.5563*
	4.1311*
	4.4211*
	4.1899*

	Composite
	VR(k)
	1.1252
	1.2254
	1.2328
	1.1569

	
	Z(k)
	3.3133*
	3.8722*
	2.7163*
	1.4761

	
	Z*(k)
	1.3710
	1.6400
	1.2630
	0.7333


	SHSE daily data
	
	5/Oct/1992-31/Dec/2001

	Index
	Statistics
	k=5
	k=10
	k=20
	k=30

	A share
	VR(k)
	1.1443
	1.2656
	1.2582
	1.1543

	
	Z(k)
	3.1335*
	3.7424*
	2.4723*
	1.1908

	
	Z*(k)
	1.3891
	1.7004
	1.2333
	0.6348

	B share
	VR(k)
	1.3301
	1.4371
	1.6449
	1.7480

	
	Z(k)
	7.1685*
	6.1592*
	6.1744*
	5.7723*

	
	Z*(k)
	4.2139*
	3.7975*
	4.1344*
	4.0881*

	Composite
	VR(k)
	1.1343
	1.2452
	1.2467
	1.1660

	
	Z(k)
	2.9158*
	3.4558*
	2.3617*
	1.2813

	
	Z*(k)
	1.3318
	1.6163
	1.2133
	0.7035


	SHSE daily data
	
	1/Jan/2002-31/July/2006

	Index
	Statistics
	k=5
	k=10
	k=20
	k=30

	A share
	VR(k)
	1.0532
	1.0501
	1.0861
	1.0694

	
	Z(k)
	0.8056
	0.4920
	0.5742
	0.3730

	
	Z*(k)
	0.7115
	0.4193
	0.4975
	0.3309

	B share
	VR(k)
	1.1585
	1.2221
	1.2502
	1.1885

	
	Z(k)
	2.3987*
	2.1807*
	1.6689
	1.0132

	
	Z*(k)
	1.7967
	1.6339
	1.2845
	0.8135

	Composite
	VR(k)
	1.0516
	1.0490
	1.0838
	1.0662

	
	Z(k)
	0.7814
	0.4811
	0.5592
	0.3561

	
	Z*(k)
	0.6905
	0.4098
	0.4840
	0.3154


	SZSE daily data
	
	5/Oct/1992-31/July/2006

	Index
	Statistics
	k=5
	k=10
	k=20
	k=30

	A share
	VR(k)
	1.1210
	1.1825
	1.2099
	1.1913

	
	Z(k)
	3.2023*
	3.1347*
	2.4498*
	1.7990

	
	Z*(k)
	1.5442
	1.5646
	1.3621
	1.0671

	B share
	VR(k)
	1.3823
	1.6296
	1.8860
	1.9286

	
	Z(k)
	10.1199*
	10.8147*
	10.3404*
	8.7348*

	
	Z*(k)
	5.1032*
	5.7737*
	5.9244*
	5.2644*

	Composite
	VR(k)
	1.1295
	1.1917
	1.2269
	1.2155

	
	Z(k)
	3.4292*
	3.2923*
	2.6476*
	2.0271*

	
	Z*(k)
	1.7430
	1.7262
	1.5406
	1.2546


	SZSE daily data
	
	5/Oct/1992-31/Dec/2001

	Index
	Statistics
	k=5
	k=10
	k=20
	k=30

	A share
	VR(k)
	1.1254
	1.1897
	1.2067
	1.1876

	
	Z(k)
	2.7224*
	2.6736*
	1.9787*
	1.4475

	
	Z*(k)
	1.4131
	1.4380
	1.1877
	0.9278

	B share
	VR(k)
	1.4555
	1.7494
	2.0521
	2.1384

	
	Z(k)
	9.8920*
	10.5615*
	10.0724*
	8.7841*

	
	Z*(k)
	4.9913*
	5.6659*
	5.8152*
	5.3415*

	Composite
	VR(k)
	1.1359
	1.2009
	1.2263
	1.2169

	
	Z(k)
	2.9506*
	2.8306*
	2.1664*
	1.6735*

	
	Z*(k)
	1.6014
	1.5868
	1.3507
	1.1110


	SZSE daily data
	
	1/Jan/2002-31/July/2006

	Index
	Statistics
	k=5
	k=10
	k=20
	k=30

	A share
	VR(k)
	1.0971
	1.1249
	1.1752
	1.1791

	
	Z(k)
	1.4689
	1.2263
	1.1689
	0.9629

	
	Z*(k)
	1.2452
	1.0080
	0.9757
	0.8230

	B share
	VR(k)
	1.0889
	1.1352
	1.1439
	1.0513

	
	Z(k)
	1.3458
	1.3257
	0.9599
	0.2760

	
	Z*(k)
	1.0653
	1.0329
	0.7687
	0.2289

	Composite
	VR(k)
	1.0947
	1.1211
	1.1654
	1.1620

	
	Z(k)
	1.4332
	1.1891
	1.1033
	0.8710

	
	Z*(k)
	1.2118
	0.9739
	0.9171
	0.7414


	SHSE weekly data
	
	5/Oct/1992-31/July/2006

	Index
	Statistics
	k=2
	k=5
	k=10
	k=15

	A share
	VR(k)
	1.1561
	1.1815
	1.0778
	0.9857

	
	Z(k)
	4.1890*
	2.2229*
	0.6185
	-0.0903

	
	Z*(k)
	1.7648
	1.0809
	0.3241
	-0.0495

	B share
	VR(k)
	1.0807
	1.3167
	1.4559
	1.5463

	
	Z(k)
	2.1646*
	3.8791*
	3.6233*
	3.4506*

	
	Z*(k)
	1.4016
	2.6739*
	2.7375*
	2.7564*

	Composite
	VR(k)
	1.1428
	1.1867
	1.1106
	1.0255

	
	Z(k)
	3.8321*
	2.2860*
	0.8790
	0.1611

	
	Z*(k)
	1.7053
	1.1704
	0.4846
	0.0924


	SHSE weekly data
	
	5/Oct/1992-31/Dec/2001

	Index
	Statistics
	k=2
	k=5
	k=10
	k=15

	A share
	VR(k)
	1.1715
	1.1941
	1.0755
	0.9776

	
	Z(k)
	3.7622*
	1.9435
	 0.4902
	-0.1157

	
	Z*(k)
	1.7754
	1.0585
	0.2878
	-0.0711

	B share
	VR(k)
	1.0853
	1.3419
	1.5306
	1.6608

	
	Z(k)
	1.8716
	3.4230*
	3.4467*
	3.4119*

	
	Z*(k)
	1.2841
	2.4972*
	2.7530*
	2.8799*

	Composite
	VR(k)
	1.1580
	1.2003
	1.1108
	1.0201

	
	Z(k)
	3.4653*
	2.0054*
	0.7196
	0.1036

	
	Z*(k)
	1.7151
	1.1421
	0.4415
	0.0662


	SHSE weekly data
	
	1/Jan/2002-31/July/2006

	Index
	Statistics
	k=2
	k=5
	k=10
	k=15

	A share
	VR(k)
	1.0102
	1.0345
	1.1807
	1.2341

	
	Z(k)
	0.1570
	0.2430
	0.8256
	0.8503

	
	Z*(k)
	0.1645
	0.2408
	0.8132
	0.8421

	B share
	VR(k)
	1.0497
	1.1401
	1.1258
	1.1080

	
	Z(k)
	0.7672
	0.9862
	0.5747
	0.3921

	
	Z*(k)
	0.5537
	0.7448
	0.4744
	0.3442

	Composite
	VR(k)
	1.0105
	1.0346
	1.1801
	1.2339

	
	Z(k)
	0.1625
	0.2440
	0.8229
	0.8494

	
	Z*(k)
	0.1698
	0.2415
	0.8107
	0.8417


	SZSE weekly data
	
	5/Oct/1992-31/July/2006



	Index
	Statistics
	k=2
	k=5
	k=10
	k=15

	A share
	VR(k)
	1.0934
	1.1414
	1.1639
	1.1285

	
	Z(k)
	2.5069*
	1.7322
	1.3023
	0.8115

	
	Z*(k)
	1.5065
	1.1449
	0.8670
	0.5433

	B share
	VR(k)
	1.1991
	1.4666
	1.5636
	1.6563

	
	Z(k)
	5.3434*
	5.7147*
	4.4792*
	4.1459*

	
	Z*(k)
	2.5871*
	2.8682*
	2.5676*
	2.6308*

	Composite
	VR(k)
	1.0971
	1.1546
	1.1883
	1.1599

	
	Z(k)
	2.6043*
	1.8932
	1.4963
	1.0100

	
	Z*(k)
	1.5702
	1.2598
	1.0099
	0.6884


	SZSE weekly data
	
	5/Oct/1992-31/Dec/2001

	Index
	Statistics
	k=2
	k=5
	k=10
	k=15

	A share
	VR(k)
	1.1027
	1.1444
	1.1589
	1.1235

	
	Z(k)
	2.2530*
	1.4453
	1.0321
	0.6379

	
	Z*(k)
	1.4700
	1.0392
	0.7477
	0.4647

	B share
	VR(k)
	1.2206
	1.5286
	1.6834
	1.8185

	
	Z(k)
	4.8372*
	5.2920*
	4.4389*
	4.2257*

	
	Z*(k)
	2.4490*
	2.7758*
	2.6636*
	2.8123*

	Composite
	VR(k)
	1.1073
	1.1596
	1.1884
	1.1620

	
	Z(k)
	2.3528*
	1.5980
	1.2238
	0.8362

	
	Z*(k)
	1.5285
	1.1486
	0.8927
	0.6160


	SZSE weekly data
	
	1/Jan/2002-31/July/2006

	Index
	Statistics
	k=2
	k=5
	k=10
	k=15

	A share
	VR(k)
	1.0323
	1.0710
	1.2551
	1.3028

	
	Z(k)
	0.4982
	0.4996
	1.1656
	1.0999

	
	Z*(k)
	0.5020
	0.4850
	1.1305
	1.0765

	B share
	VR(k)
	1.0825
	1.0679
	0.9909
	0.9890

	
	Z(k)
	1.2734
	0.4782
	-0.0416
	-0.0399

	
	Z*(k)
	1.0944
	0.4278
	-0.0396
	-0.0396

	Composite
	VR(k)
	1.0331
	1.0661
	1.2364
	1.2797

	
	Z(k)
	0.5099
	0.4655
	1.0803
	1.0158

	
	Z*(k)
	0.5146
	0.4534
	1.0517
	0.9980


Table 5 – Results of E-G Two Step Cointegration Tests

ADF test statistics:

	Dependent variable
	5/Oct/1992-31/July/2006
	5/Oct/1992-31/Dec/2001
	1/Jan/2002-31/July/2006

	
	Daily
	Weekly 
	Daily 
	Weekly 
	Daily 
	Weekly 

	Observation 
	3365
	721
	2265
	482
	1100
	239

	Ln SH
	-4.7812*
	-5.4898*
	-4.4212*
	-4.2383*
	-1.7141
	-1.6875

	Ln SZ
	-4.3504*
	-4.7839*
	-4.0702*
	-4.0181*
	-1.5282
	-1.5623


Notes: SH = Shanghai composite index, SZ = Shenzhen composite index.

Using MacKinnon’s Critical Values for n=2, constant no trend, we can calculate the correct critical value for a 5% test:

For daily data, C(5%) for the whole sample = -3.3395, C(5%) for the first sub sample = -3.3403, C(5%) for the second sub sample = -3.3431. 

For weekly data, C(5%) for the whole sample = -3.3460, C(5%) for the first sub sample = -3.3501, C(5%) fir the second sub sample = -3.3628. 

* indicates significant at 5% level.

Table 6 – Johansen Cointegration Test Results for Shanghai Composite Index                 and Shenzhen Composite Index

	Null hypothesis
	Alternative hypothesis
	Daily data series
	Weekly data series
	95% critical value

	
	
	5/Oct/1992-31/July/2006

	Maximum eigenvalue test
	Max-eigen statistic
	

	r ≤ 0
	r = 1
	23.5415*
	21.4403*
	14.2646

	r ≤ 1
	r = 2
	2.19545
	2.14362
	3.8415

	Conclusion 
	r = 1
	
	
	

	Trace test
	Trace statistic
	

	r ≤ 0
	r > 0
	25.7370*
	23.5840*
	15.4947

	r ≤ 1
	r > 1
	2.19545
	2.14362
	3.8415

	Conclusion 
	r = 1
	
	
	

	
	
	
	
	

	
	
	5/Oct/1992-31/Dec/2001

	Maximum eigenvalue test
	Max-eigen statistic
	

	r ≤ 0
	r = 1
	20.0501*
	18.4383*
	14.2646

	r ≤ 1
	r = 2
	1.1059
	1.1902
	3.8415

	Conclusion 
	r = 1
	
	
	

	Trace test
	Trace statistic
	

	r ≤ 0
	r > 0
	21.1566*
	19.6286*
	15.4947

	r ≤ 1
	r > 1
	1.1059
	1.1902
	3.8415

	Conclusion 
	r = 1
	
	
	

	
	
	
	
	

	
	
	1/Jan/2002-31/July/2006

	Maximum eigenvalue test
	Max-eigen statistic
	

	r ≤ 0
	r = 1
	5.9917
	7.1485
	14.2646

	r ≤ 1
	r = 2
	2.3635
	2.4748
	3.8415

	Conclusion 
	r = 0
	
	
	

	Trace test
	Trace statistic
	

	r ≤ 0
	r > 0
	8.3552
	9.6232
	15.4947

	r ≤ 1
	r > 1
	2.3635
	2.4748
	3.8415

	Conclusion 
	r = 0
	
	
	


Note: 

The tests are examined for the cointegration between Shanghai composite and Shenzhen composite index.

For daily data series, the lags used are 13, 13 and 2 for the whole sample, first sub sample and second sub sample respectively.

For weekly data series, the lags used are 2, 2 and 1 for the whole sample, first sub sample and second sub sample respectively.

* denotes rejection of the hypothesis at 5% level.

	Table 7- Summarized Results for Weak Form Tests

SHSE
	
	Unit root test
	Auto-

Correlation
	Runs test
	Variance ratio test

	Daily data
	
	
	
	
	

	5/Oct/92-

31/July/06
	A
	√
	
	√
	

	
	B
	√
	
	
	

	
	C
	√
	
	√
	

	5/Oct/92-

31/Dec/01
	A
	√
	
	√
	

	
	B
	√
	
	
	

	
	C
	√
	
	√
	

	1/Jan/02-

31/July/06
	A
	√
	√
	√
	√

	
	B
	√
	√
	√
	

	
	C
	√
	√
	√
	√

	Weekly data
	
	
	
	
	


	5/Oct/92-

31/July/06
	A
	√
	
	√
	

	
	B
	√
	
	
	

	
	C
	√
	
	√
	

	5/Oct/92-

31/Dec/01
	A
	√
	
	√
	

	
	B
	√
	
	√
	

	
	C
	√
	
	√
	

	1/Jan/02-

31/July/06
	A
	√
	√
	√
	√

	
	B
	√
	√
	√
	√

	
	C
	√
	√
	√
	√


	SZSE
	
	Unit root test
	Auto-

Correlation
	Runs test
	Variance ratio test

	Daily data
	
	
	
	
	

	5/Oct/92-

31/July/06
	A
	√
	
	
	

	
	B
	√
	
	
	

	
	C
	√
	
	
	

	5/Oct/92-

31/Dec/01
	A
	√
	
	
	

	
	B
	√
	
	
	

	
	C
	√
	
	
	

	1/Jan/02-

31/July/06
	A
	√
	√
	√
	√

	
	B
	√
	
	√
	√

	
	C
	√
	√
	√
	√

	Weekly data
	
	
	
	
	

	5/Oct/92-

31/July/06
	A
	√
	
	√
	

	
	B
	√
	
	
	

	
	C
	√
	
	√
	

	5/Oct/92-

31/Dec/01
	A
	√
	
	√
	

	
	B
	√
	
	
	

	
	C
	√
	
	√
	

	1/Jan/02-

31/July/06
	A
	√
	√
	√
	√

	
	B
	√
	√
	√
	√

	
	C
	√
	√
	√
	√


Table 8- Summarized Results for the Semi-Strong Form Tests

	
	E-G two step cointegration
	Johansen test

	Daily data
	
	

	5/Oct/92- 31/July/06
	
	

	5/Oct/92- 31/Dec/01
	
	

	1/Jan/02- 31/July/06
	√
	√

	Weekly data
	
	

	5/Oct/92- 31/July/06
	
	

	5/Oct/92- 31/Dec/01
	
	

	1/Jan/02-  31/July/06
	√
	√


Note:

√ denotes the market is efficiency in theory.

A, B and C denotes A share index, B share index and Composite index respectively.
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