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The informational efficiency is the central backdrop among researchers in the quest of behavioral finance since Fama (J Financ 25:383-417, 1970). The succession of time has witnessed the dramatic transformation in the field of global stock markets over the years, and subsequently the liberalizationprivatization-globalization played the role of catalyst to form the global stock market convergence. Predominantly, the financial liberalization in the foreign policies over the last two decades enabled the institutional and rational investors to diversify their risk through holding different classes of asset, forming the portfolio. However, the availability of investment opportunity sets to investor in two stock markets subsequently results in portfolio diversification, and hence arbitrage occurs simultaneously across the two markets (Ito et al., Appl Financ 46(23):2744-2754, 2014). The country risk premium and world risk premium in segmented market and integrated market concurrently vary, and thus it is perceivable to examine the joint efficiency among the various stock markets when markets are highly integrated. This study aims to analyze the time-varying structure of world market dynamic linkages and the persistence of global financial market inefficiency present during an instance of subprime crisis.

Introduction

Efficient market hypothesis (EMH) has been under constant debate, since the conception of fair game in financial economics as proposed by [START_REF] Samuelson | Proof that properly anticipated prices fluctuate randomly[END_REF]. According to [START_REF] Fama | Efficient capital markets: a review of theory and empirical work[END_REF], prior studies conducted by [START_REF] Alexander | Price movements in speculative markets: trends or random walks[END_REF], [START_REF] Cootner | Stock prices: random vs. systematic changes[END_REF] and [START_REF] Godfrey | Investigating causal relations by econo-metric models and cross-spectral methods[END_REF] supported and accounted for the EMH. Moreover, the anomalies reported in Fama's seminal paper (1970) have forced [START_REF] Fama | Efficient capital markets: II[END_REF] to alter his own opinion. The intensity and magnitude, which EMH comprised, made it evident that it could never be concluded in a short span. The advocates of behavioral finance, [START_REF] Thaler | From homo economicus to homo sapiens[END_REF], [START_REF] Colisk | Why bounded rationality?[END_REF], [START_REF] Fama | Market efficiency, long-term returns and behavioral finance[END_REF], and [START_REF] Rubinstein | Rational markets: yes or no? The affir-mative case[END_REF], have added to this debate. The validation of EMH through the conventional theory testing is futile, and thus, it is prolific to set up a measure of degree of relative market inefficiency as in [START_REF] Campbell | The econometrics of financial markets[END_REF]. Although the enormous amount of literature on market efficiency exists, there is limited literature to facilitate studies pertaining to relative market inefficiency, which implies the existence of exploitable opportunities. According to [START_REF] Ito | Measuring the degree of time varying market inefficiency[END_REF], one can never predict the returns of an asset by analyzing past data, if certain level of sequential correlation infers the predictability. This may not imply inefficiency if the predictability is insufficient to overcome transaction costs. The delayed trading of some stocks after a shock may convey inaccurate autocorrelation to an index. Hence, monthly observations of autocorrelation of stock returns posit as a good proxy for testing the market inefficiency [START_REF] Ito | Measuring the degree of time varying market inefficiency[END_REF].

The assumptions of the EMH encompass the generally accepted theory of random walk that market is required to be fully efficient. [START_REF] Cutler | Speculative dynamics and the role of feedback traders[END_REF] and [START_REF] Shleifer | Inefficient markets: an introduction to behavioural finance, clarendon lectures in economics[END_REF] opine that in reality the financial markets are neither absolutely competent nor entirely inefficient. The markets are competent to a definite point; however, some are more so than the others. Further, conversant arbitrageur can surpass lessconversant ones. The diverse features of financial instruments, arbitrageurs and forms of traders are capable to influence the level of the market efficiency [START_REF] Lee | Market efficiency and accounting research: a dis-cussion of capital market research in accounting' by S.P. Kothari[END_REF]. However, foreign exchange markets and government bond markets are measured to be exceptionally efficient since trading is basically performed by specialized traders [START_REF] Saxena | Hedging instruments in emerging market economies[END_REF]. In contrast, markets within small capitalization stocks are measured to be less competent than markets within large ones. [START_REF] Evans | Efficiency tests of the UK financial futures markets and the impact of electronic trading systems[END_REF] revealed in his study that the definition of efficiency is based on the assumptions of weak-form informational efficiency as in [START_REF] Fama | Capital markets: a review of theory and empirical work[END_REF][START_REF] Fama | Efficient capital markets: a review of theory and empirical work[END_REF]. The peculiar characteristics of completely competent market will include absolute randomness and unpredictable price changes. Therefore, the EMH and random walk hypothesis (RWH) turn out to be closely related. As posited by [START_REF] Evans | Efficiency tests of the UK financial futures markets and the impact of electronic trading systems[END_REF], the affirmation of random walk is believed to be a sufficient form of the market efficiency; still, the recognition of a random walk does not automatically imply market efficiency. In any form of market, the completely efficient markets are rare in existence [START_REF] Grossman | On the impossibility of informationally efficient markets[END_REF]; in turn, the market inefficiency being further measured in terms of magnitude is termed as relative market efficiency [START_REF] Campbell | The econometrics of financial markets[END_REF]. The measurement of degree of relative market inefficiency will convey the persistence of the market competence in real terms.

The recent global financial crisis which originated from the US subprime mortgage market has spread over to the entire world as a contagion. The impact of such crisis was analyzed by [START_REF] Mishra | Performance of Indian capital market-an empirical ana-lysis[END_REF] through the key market parameters such as market size market liquidity, market turnover ratio, market volatility and market efficiency of Indian capital market. Simultaneously, findings with the appropriate evidence suggest a greater volatility and subsequent persistence of weak form inefficiency of the market. [START_REF] Ito | Measuring the degree of time varying market inefficiency[END_REF] in their study used the moving window method in line with [START_REF] Lo | The adaptive markets hypothesis: market efficiency from an evolutionary perspective[END_REF] to examine the autocorrelation of stock returns, by incorporating the technique of Kalman smoothing. Seminal study of [START_REF] Wolff | Forward foreign exchange rates and expected future spot rates[END_REF] reveals that using Kalman Filter technique for forecasting the future returns is vague. Further, it is unable to outperform the simple random walk forecasting rule in a prediction and hence, it was concluded a mediocre model. In contrast with the above study, the methodology used for examining the time-varying market inefficiency by [START_REF] Ito | Measuring the degree of time varying market inefficiency[END_REF] simultaneously ripens the uncertainty over its findings. Hence, it is worthy to create a model which can be better in its accuracy and precision in terms of forecasting the future returns using past information.

Literature review

The advocates of EMH with subsequent evidences support that the markets are weak-form efficient in information [START_REF] Alexander | Price movements in speculative markets: trends or random walks[END_REF], [START_REF] Fama | Filter rules and stock market trading profits[END_REF], [START_REF] Jensen | Random walks and technical theories, some additional evidence[END_REF]). However, studies of [START_REF] Neely | Risk-adjusted, ex-ante, optimal technical trading rules in equity markets[END_REF] and [START_REF] Doran | Confidence, opinions of market efficiency, and investment behavior of finance professors[END_REF], which are against the assumptions of EMH which, in turn, accounted for the market inefficiency, further suggest that with the presence of diverse cadre of investors, the market is predictable. [START_REF] Lo | Reconciling efficient markets with behavioral finance: the adaptive markets hypothesis[END_REF] and [START_REF] Ito | Measuring the degree of time varying market inefficiency[END_REF] argue and propose a fresh ideology of timevarying market inefficiency. Thus, in line with [START_REF] Lo | The adaptive markets hypothesis: market efficiency from an evolutionary perspective[END_REF][START_REF] Lo | Reconciling efficient markets with behavioral finance: the adaptive markets hypothesis[END_REF], [START_REF] Ramirez | A multiscale entropy approach for market efficiency[END_REF] stress over the market efficiency by explaining that effi-ciency varies not only through time but also across the time. [START_REF] Ramirez | A multiscale entropy approach for market efficiency[END_REF] used the patterns in the price changes for measuring the market efficiency over the period of 110 years. Consequently, the methodology used in the study has been dated in line with autoregressive models. It suggests that the US stock market was the most efficient around the year 1990 in the last half of century in terms of level of market efficiency. Hence, studies on market efficiency reveal that EMH assumptions are in fact trivial owing to time factor [START_REF] Bariviera | A comparative analysis of the informational efficiency of the fixed income market in seven European countries[END_REF][START_REF] Kim | Stock return predict-ability and the Adaptive markets hypothesis: evidence from century-long U.S. data[END_REF][START_REF] Chuluun | Investment intensity of currencies and the random walk hypothesis: cross-currency evidence[END_REF][START_REF] Gu | The evolution of market efficiency: 103 years daily data of Dow[END_REF][START_REF] Lagoarde-Segot | Financial reforms and timevarying micro-structures in emerging equity markets[END_REF]. However, [START_REF] Akbas | AFA 2013 San Diego Meetings Paper[END_REF] found that market is efficient during the study period, not in absolute terms, rather in terms of time-varying relative market efficiency.

Apart from the existing abundant evidences documenting and validating the persistence of timevarying relative market inefficiency in relation with the emerging and developed economies, the evidences from global market perspective further replicate the persistence of time-varying relative market inefficiency. Influential study of [START_REF] Cristina | Global financial crisis and unit-linked insurance markets efficiency: empirical evidence from central and eastern European Countries[END_REF] documents that the insurance market inefficiency of Central Eastern European countries varies through time. In addition, [START_REF] Lim | Sectoral efficiency of the Malaysian stock market and the impact of the Asian financial crisis[END_REF] investigates the relative market efficiency of stock market returns using rolling bi-correlation test statistic approach and finds the evidences for the persistence of relative market inefficiency during crisis period for all economic sectors with the exception of tin and mining. [START_REF] Lim | Financial crisis and stock market efficiency: empirical evidence from Asian coun-tries[END_REF] investigates the effects of 1997 financial crisis on the persistence of efficiency of eight Asian stock markets for the three subsample periods of pre-crisis, during crisis and post-crisis. The findings confirm the persistence of relatively high market inefficiency during the crisis period. [START_REF] Tella | Global economic crisis and stock markets efficiency: evidence from selected Africa countries[END_REF] investigate the relationship between global economic crisis and stock market efficiency in African countries, and, hence conclude that except for Johannesburg stock market, the rest of the major stock markets of the African countries are found inefficient and are affected through the contagious effect of global economic crisis. [START_REF] Todea | Global crisis and relative efficiency: empirical evidence from central and eastern European stock markets[END_REF] examine the effects of Global crisis on the persistence of relative efficiencies of ten CEE stock markets and find that the degree of relative market inefficiency varies over time. However, the findings of [START_REF] Dunis | The economic value of advanced time-series methods for modelling and trading 10-year government bonds[END_REF] reveal the vagueness created with regard to the forecasting ability when using Kalmans filter methodology in terms of its accuracy.

Though the gradual market efficiency is the function of spill-over mechanism, the resultant bubble burst shock in global stock market has extensively been examined. [START_REF] Eun | International transmission of stock movements[END_REF] has used vector autoregressive model to examine the interdependence structure of major stock markets and emphasized that innovations in US stock market spill over to the rest of the stock markets in a quick succession. However, no single global stock market is able to explain the movements in US stock market. The seminal study of [START_REF] Mathur | Interdependencies among the Nordic and US stock markets[END_REF] claimed that US stock market affects the Danish stock market but not the rest of the Nordic stock markets. Consequently, [START_REF] Tsutsui | Appropriate lag specification for daily responses of international stock markets[END_REF] has used the VAR specification exclusively lag length criteria to capture the responses of stock markets utmost precisely. [START_REF] Cheung | Global capital market interdependence and spillover effect of credit risk: evidence from the 2007-2009 global financial crisis[END_REF] examined the contagious effect of credit risk mimicking global financial crisis in 2007[START_REF] Lagoarde-Segot | Financial reforms and timevarying micro-structures in emerging equity markets[END_REF]. Successively Hirayama and Tsutsui (2013) unlock the stock price comovement through systematic and idiosyncratic shocks, respectively. [START_REF] Choudhry | Level of efficiency in the UK equity market: empirical study of the effects of the global financial crisis[END_REF] examines the information asymmetry-try effects on the time-varying beta of firms in UK during the periods of peak and trough by applying bivariate BEKK [START_REF] Engle | Multivariate simultaneous gen-eralized ARCH[END_REF] GARCH model and subsequently opines the market efficiency is declining from the pre-crisis to crisis periods providing ample evidence of the asymmetric effect of the financial crisis. [START_REF] Ito | International stock market efficiency: a non-bayesian time-varying model approach[END_REF] has develop a time-varying VAR model to estimate the global market linkages and joint market efficiency while subsequently their behavior depicts convergence of the historical events of global financial system. [START_REF] Ito | International stock market efficiency: a non-bayesian time-varying model approach[END_REF] argues that the global stock markets are found inefficient in 1980s and European stock markets are jointly inefficient although the respective segmented stock markets are revealing efficiency.

In this conjecture there exist minimum empirical evidences to portray the world market convergence and the time-varying global market inefficiency in weak-form [START_REF] Fama | Efficient capital markets: a review of theory and empirical work[END_REF]. The literature on global market efficiency proposes that the market efficiency in absolute terms is rare to exist [START_REF] Grossman | On the impossibility of informationally efficient markets[END_REF], and hence relative market efficiency accommodate the persistence of timevarying global market inefficiency being proclaimed as the justification for EMH. The literature on global market linkages implies that the global investors possess the opportunity set to invest in stocks of segmented market as well as global market with a virtue to diversify the risk originated from variations in country risk premium and world risk premium. With the assumption of rational investors holding the diversified portfolio, the present study tends to examine the global market linkages and persistence of time-varying global market inefficiency. To concretize empirically the persistence of time-varying global market inefficiency, the financial global market crisis of 2007-2010 [START_REF] Choudhry | Level of efficiency in the UK equity market: empirical study of the effects of the global financial crisis[END_REF] as historical event has been incorporated in line with [START_REF] Ito | International stock market efficiency: a non-bayesian time-varying model approach[END_REF]. In addition, the present study tries to contribute in the existing literature of world market linkages through incorporating the effect of information asymmetry on the time-varying beta of an individual stock market while examining the stock market linkages over and across the time phenomenon during the periods of peak and troughs.

Methodology

The empirical evidences of world market linkages justifies that the rational investors holding the diversified portfolio with a virtue to minimize the risk in returns due to the variations in world and country specific risk premiums, respectively. Hence, the present study tries to examine the linkages among the respective stock markets representing from Americas, Europe, Middle East, Asia/Pacific and Africa. Subsequently, the VAR model has used to set up the framework to examine empirical evidences for global market convergence. Though VAR model can justify the world market linkages through the transmission of information among the stock markets, it is also an important source through which arbitrage opportunities may arise and hence rational investors exploit those set of opportunities to maximize the returns. In this set up Granger-causality test has been used to testify the spill over effect of information from one stock market to another, and hence to infer the process of price formation and discovery. Further, the time duration plays a crucial role to incorporate the new set of information completely into the stock price so as to set the pricing equilibrium. In addition, Impulse response and variance decomposition function is also estimated to examine the short-horizon movements and variations of stock returns among the stock indices individually and collectively.

The time-varying global market inefficiency has been examined, which prevailed during the subprime crisis and which has spread across countries as a contagion and an influential historical event, in order to infer the objectivity of inefficiency during the period of the study. The behavior of the movements in variations of the respective stock markets and its interdependence among the different phases of time duration is an impeccable set up to infer the gradual movements in stock markets and co-movements among the stock markets. To examine the persistence of time-varying global market inefficiency an ARCH and GARCH methodology has been employed. The innovations in the form of shocks to the respective linear regression model allow the predictions to vary over the period of time and us to infer the invariability in the beta coefficient for the respective state variables in the form of stock indices. The methodology and its specifications used in the study are discussed below.

Vector-auto regressive (VAR) model

The vector autoregression system may written as The present study employed VAR model to analyze the inter-relationships among various indices: SPX Index, CCMP Index, SX5E Index, UKX Index, NKY Index, HSI Index, NSE CNX 500 index, TA-100 Index, FTSE Top 40 index and MXZA index. This is the conventional form of the model as originally proposed by [START_REF] Sims | Macro-economics and reality[END_REF], which can subsequently be reduced as the form of simultaneous equations model; the corresponding framework is given by
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where  is a non-singular matrix, and [START_REF] Greene | Econometric analysis[END_REF].

Granger-causality test

The VAR model is used as a means to examine the causality tests as specified by [START_REF] Godfrey | Investigating causal relations by econo-metric models and cross-spectral methods[END_REF] and Sims (1972) 
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Impulse response function and variance decomposition function

Since causality determined earlier identifies significant effect on the future values of the respective variables in the model, it will be unable to unearth the direction of the relationship or the magnitude of the effects. An impulse response marks out the responsiveness of the endogenous variables in VAR to shock in the respective variable. One unit of shock is imposed on the error term of the respective variable, and its effect on VAR system over the time is observed. If the system is stable, then the shock would gradually die away.

Any VAR can be written as a first-order model by 
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which is a first-order model. The dynamic characteristics of the model exist in either form, although the second one is subsequently considered convenient. In the model
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dynamic stability is achieved if the characteristics roots of  have modulus less than one. Assuming that the equation system is stable, the equilibrium is found by obtaining the final form of the system:
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With the stability condition, we have
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Suppose that v is equal to 0 for long enough time so that y has reached equilibrium: y . Now consider ejecting a shock to the system by changing one of the v's for one period, and then returning to its equilibrium. The path whereby the variables return to the equilibrium is called the impulse response of the VAR.

Consider then the effect of a one-time shock to the system, dvmt. Compared with the equilibrium, in the current period, we have 

ml i element m l in i   (8)
Further, the study used variance decomposition analyses to unlock the interrelationships among the SPX Index, CCMP Index, SX5E Index, UKX Index, NKY Index, HSI Index, CNX 500 index, TA-100 Index, FTSE Top 40 Index and MXZA index. Moreover, it also helps us determine the forecast error variance of a given variable which is explained by innovations to each explanatory variables for s = 1, 2, …, n.

Autoregressive conditional heteroskedastic (ARCH) model

The variance of the disturbance term is assumed to be constant. However, the economic time-series exhibit periods of unusually large volatility, followed by periods of relative tranquility, in such scenario, the assumption of a constant variance (homoskedasticity) is inappropriate [START_REF] Enders | Applied econometric time-series[END_REF])
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where vt is a white-noise process (error-term), if the values of α1, α2, …, αn are all equal zero, the estimated variance is simply the constant α0. If not, the conditional variance of yt evolves according to the autoregressive process given in Eq. ( 17). Hence, it is called an Autoregressive conditional heteroskedastic model (ARCH).

Generalized autoregressive conditional heteroskedastic (GARCH) model [START_REF] Bollerslev | Generalized autoregressive conditional heteroskedasticity[END_REF] Eh   Thus, the conditional variance of  t is the ARMA process given by the expression ht in Eq. ( 18), and hence, the generalized ARCH(p,q) model called GARCH(p,q) allows for both autoregressive and moving average components in heteroskedastic variance. The present study estimates GARCH(1,1) specification [START_REF] Enders | Applied econometric time-series[END_REF].

While the causation and the effect on each individual stock market have been examined, the longterm relationship is in foray, and hence, innovations in the OLS sharpens the predictability in the overall study period, and hence, the periods proceed through sectional phases namely, pre-subprime crisis, during crisis and crisis and post-subprime crisis periods. The mathematical expressions to examine the individual stock market behavioral aspect of variations in returns regressed on the rest of stock indices with innovations in time-series regressions are shown below: 
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Data

The The data sample for the study period comprised the monthly stock returns on the SPX Index, CCMP Index, SX5E Index, UKX Index, NKY Index, HSI Index, CNX 500 index, TA-100 Index, FTSE Top 40 Index and MXZA index, respectively, to represent the global financial market. The data period ranged from January 1996 to December 2013. The dataset of eighteen years is collected from Bloomberg database, representing the all indices' stock returns in rupees unit.

The sample and study period have been further categorized in line with the specification used by [START_REF] Dungey | Are financial crises alike? Working paper no[END_REF] and [START_REF] Karim | Integration of ASEAN-5 stock mar-kets: a revisit[END_REF] to classify period into subsets as 1st January 1996 to 31st June 2007; 1st July 2007 to 31st December 2008; 1st January 2009 to 31st December 2013 for presubprime crisis, during subprime crisis, and postsubprime crisis, respectively. 

Descriptive statistics

The Table 1 presents the statistical inferences for the major global market indices mimicking SPX Index, CCMP Index, SX5E Index, UKX Index, NKY Index, HSI Index, CNX 500 index, TA-100 Index, FTSE Top 40 Index and MXZA index during the study period, January 1996 through December 2013. CNX 500 (6.863), CCMP (6.161) and TA-100 (7.458) stock indices remain top through incurring high mean returns over the study period compared to the remaining seven indices incurring mean returns. However, all the three highest grosser mean returns indices simultaneously show high variations over the study period incurring 26.429 for CNX 500, 20.786 for TA-100 and 18.686 for CCMP stock indices, respectively. The variations among the mean returns can be inferred through Table 1 of Panels A, B, C and D. However, panel C of Table 1 presents the statistics for the subprime crisis period, and hence, all the ten major stock indices representing the global economy suffers the bottom low trend through incurring negative returns over the crisis periods with relatively high variations. Thus, there is a strong indication that global financial stock market efficiency varies through time incurring the presence of high degree of global stock market inefficiency owing to the period of the catastrophe of subprime crisis.

With this seeming justification, the high correlations of approximately 80 % shown in Table 2 for SPX index with CCMP, SX5E and UKX stock indices and of 70 % approximately for CCMP index with SX5E, UKX, NKY and TA-100 provide further evidence for the global stock market linkages. 89 % correlation among UKX and SX5E indices further adds up to the factual evidences. However, the high covariances among the indices also depict the higher co-movements in stock returns among the global stock indices, which set up the trends in stock returns as flaunting in the Fig. 1 and subsequently represent the graphical plot of each individual stock indices separately as well as jointly. Hence, at this juncture, the initial evidences promptly point towards global market dynamics with linkages among the global stock market indices and hence, befittingly account for global financial market inefficiency. 

Results

The linkages among global stock indices and stock market dynamics process provide ample opportunity sets for the investors' eyes to minimize the risk through holding the different sizes of stocks and other financial instruments in the form of portfolio. Hence, through investing in diversified portfolio, rational investors are facing the two kinds of risk namely, country risk and global specific risks. The extent of global stock market indices, which causes simultaneously the degrees of linkages, accounts for the variations in the global stock indices returns. Therefore, the VAR methodology and its specification have been an influential tool to measure and unlock the dynamic linkages among the global stock indices namely, SPX Index, CCMP Index, SX5E Index, UKX Index, NKY Index, HSI Index, CNX 500 index, TA-100 Index, FTSE Top 40 Index and MXZA index. The dynamic linkages between the markets create a joint efficiency in an internationally diversified portfolio.

Stationarity and lag length determination in VAR model

The VAR methodology has been employed to examine the global stock market linkages its dynamics. The test of stationarity for the different sets of global stock market indices has been performed, and the results are shown in Table 3 to infer the presence of unit roots in the respective returns series. The test has been conducted for the full sample period, and the results are shown in panel A of Table 1, and subsequently, the tests are conducted for the pre-subprime crisis period, during crisis period and post-subprime crisis period, as shown in panels B, C and D, respectively. The set of ten individual indices representing global stock indices returns series is found statistically significant at all conventional levels and concluded to be stationary for the full sample period; however, in the case of pre-subprime period, all the index returns series are found significant at first difference, and hence, series with differences have been taken into consideration for the purpose of analysis. The global stock indices returns series are found significantly different for the crisis period, however, with the exceptions of SPX, UKX and NKY stock indices which are subsequently found stationary at second difference and have simultaneously been transformed to make the series stationary. In post-subprime crisis sample period, all the stock indices are found stationary at first difference with the exceptions of FTSE Top 40 and MXZA indices, which subsequently are stationary at level and statistically significant at all conventional levels, and hence, the stationarity series are taken into account for the purpose of further analysis.

The lag length tests were conducted for the global stock indices, namely, SPX Index, CCMP Index, SX5E Index, UKX Index, NKY Index, HSI Index, CNX 500 index, TA-100 Index, FTSE Top 40 Index and MXZA, for satisfying the VAR conditional assumptions and specification for the respective applications, and hence, analysis indicates one as optimum lag length based on AIC, LR and FPE tests as presented in Table 6.

Stability of VAR model

The stability of the VAR model has been tested through AR roots graph developed by [START_REF] Lütkepohl | Introduction to multiple time series ana-lysis[END_REF], and the results indicated inverse roots of the characteristic AR polynomial. A separate set of tests is conducted to diagnose the stability of the model used in the present study, and hence, the stability test has shown that all the inverse roots of the global stock indices possess modulus less than one and lie inside the unit circle as shown in Figs. 2,3. Hence, the figure reveals the stability of the VAR model used further for the analysis purpose. 
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VAR estimation

The persistence of global stock market linkages and the stock market dynamics have been supported with the empirical evidences extracted from VAR specifications namely, variance decomposition analysis and GIR impulse response function, with respect to major stock indices representing the world economy. 6).

Granger causality tests

The Granger-causality [START_REF] Granger | Testing for causality: a personal view-point[END_REF] 
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denote the first lagged stock returns of the ten stock market indices representing the global market, which are SPX Index, CCMP Index, SX5E Index, UKX Index, NKY Index, HSI Index, CNX 500 index, TA-100 Index, FTSE Top 40 Index and MXZA index, respectively. 
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denote the first lagged stock returns of the ten stock market indices representing the global market, which are SPX Index, CCMP Index, SX5E Index, UKX Index, NKY Index, HSI Index, CNX 500 index, TA-100 Index, FTSE Top 40 Index and MXZA index, respectively. for first half of every month with positive followed by negative decaying trend over the period of ten months.

However, the rest of the responses of UKX stock index have not shown any significant response as presented in Fig. 7. NKY stock has not shown any response towards the innovations in the rest of the stock indices and with an exception of SX5E stock index with initial positive response partly for 1 month followed by negative response through the rest of the months presented in Fig. 8. However, HSI stock index has not shown significant response towards the innovations in the rest of the stock indices presented in the Fig. 9. The GIRs of CNX 500 stock index to the innovations in the rest of the stock indices are not statistically significant as shown in the Fig. 10. The GIR of TA-100 index to the shock in SX5E stock index is not showing any significant positive effect until the fifth month, after which negative response with decaying trend is observed for the rest of the period, and no other significant response is found towards the rest of the stock indices as indicated in the Fig. 11.

The GIR of FTSE Top 40 stock index to the innovations in the rest of the stock indices reveals the response to SX5E stock index: significant positive response until third month followed by negative decaying trend of the response for the rest of the period as shown in Fig. 12. The GIR of MXZA index to the innovations in SX5E stock index has shown a positive and significant effect until the second month, followed by the negative decaying trend for the rest of the period as presented in Fig. 12. Hence, the dynamics persistence in short-horizon relationship among the global stock indices has been discovered through shocks in state variables (global stock indices), and in turn, response of an individual stock index has been observed towards the innovations over the time period. The GIR towards an individual stock indices due to shock has unlocked impeccable and dynamic insights towards the movements and co-movements among the global stock indices resembling the linkages between global stock markets, and simultaneously providing evidence for the global stock market dynamics.

Variance decomposition analysis (VDA)

The result for the set of VDA analysis has been presented in the Table 8 for the global stock indices namely, SPX Index, CCMP Index, SX5E Index, UKX Index, NKY Index, HSI Index, CNX 500 index, TA-100 Index, FTSE Top 40 Index and MXZA index. Panel A of Table 8 indicates that nearly 87 percent of the variance can be explained through its own innovations. However, NKY stock index explains approximately 3 percent of the variations at the end of the 10-month period. The forecast error variance of CCMP stock index presented in panel B of Table 8 indicates that a meagre 14 percent of the innovation was due to its own shock, with the remaining portion of 86 percent of the variations in returns being explained through SPX stock index. Hence, the first two set of panels evidenced that the SPX stock index plays the major factor in explaining the forecasting error variances of the SPX and CCMP stock returns.

Panel C of Table 8 presents the forecast error variance of SX5E stock index and indicates that 72 percent of variations can be explained through the SPX stock index, and a meagre 21 percent of innovations was due to its own shock. Conversely, 3 percent of variations in SX5E stock index can be explained by NKY stock index. However, Panel D of Table 8 indicates that 71 percent of variations in UKX stock index returns can be explained by the innovations in SPX stock index, and its own shock depicts meagre 13 percent. Panel E of Table 8 presents the variations in returns of NKY stock index, which are explained through its own shock by 54 percent, while shock of SPX stock index has explained 23 percent of variations in NKY stock index returns, and approximately 6 percent variations in returns of NKY index can be explained through MXZA stock index. Panel F of Table 8 presents the VDA result of the HSI stock index of the forecasting error variance and indicates that 28 percent of innovations in variation is explained through its own shock; conversely, 22 percent variations in returns has been explained by SPX stock index, and 10, 11, 8 and 12 % variations in returns of HIS stock index are explained by the shocks in CCMP, UKX, NKY, FTSE Top 40 indices, respectively. Panel G of Table 8 represents the VDA result of CNX 500 stock index and indicates that 31 percent of variance can be explained by its own shock, and 21 percent of variations can be explained due to shock in CCMP index. However, 11 percent of variations in returns of CNX 500 can be explained by SPX stock index, and 9 and 13 percent variations in CNX 500 stock index returns can be explained simultaneously by the shocks in UKX and HSI stock indices, respectively. However, it is evidenced that the variations in CNX 500 stock market index returns can be explained through various indices proportionally which reiterates that the movements in the Indian stock market have a balanced source of information that has been incorporated to measure the variations in returns and thus, provide evidence for the higher degree of linkages. The variations of returns in TA-100 stock index are ascribed primarily to 33 percent of shocks in SPX stock index as shown in panel H of Table 8. Although 31 percent of variations can be converged through the innovations in its own shocks, 7 percent of variations in TA-100 stock index can be explained by shocks in both CCMP and CNX 500 stock indices. The forecast variance of FTSE Top 40 stock index presented in Table 8 of panel I indicates 18 percent of innovation was due to its own shock, and the remaining is explained by proportional shocks: SPX stock index (10 percent), CCMP stock index (10 percent), UKX stock index (25 percent), NKY stock index (14 percent),and HSI stock index by (8 percent), respectively. Panel J of Table 8 presents the forecast error variance in returns of MXZA stock index and indicates that 20 percent of innovation was due to shock in UKX stock index. However, its own shock forecast measures variance in returns is meagre 4 percent; 15 percent innovations is due to shock of CNX 500 stock index, and 11 percent innovations is due to shock in CCMP stock index, respectively. The above evidences from variance decomposition analysis confirm that the blend of lagged stock prices of an individual stock market and the corresponding counterparts play a crucial role to form and determine the asset pricing process.

Time-varying global financial stock market inefficiency

The persistence of the time-varying global financial stock market inefficiency and its dynamics has been 
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examined with the means of global stock market indices representing the world economy for the full sample period, pre-subprime crisis period, subprime crisis period and post-subprime crisis period through time-varying regression including volatility specification owing generalized autoregressive model. The volatility factors reveal as an innovation and a shock to the state variables that captures the dynamics in the time variations representing the beta values. Table 9 presents the time-varying beta coefficients for the full sample period and hence panel A of Table 9 presents the time-varying regression specifications for SPX stock index regressed on the rest of the stock indices in the presence of volatility factor and trend as moving average. The specifications in Panel A Table 9 indicates that all the stock indices returns series have positive relationships with the SPX stock index returns with the exception of SX5E and MXZA stock indices, while the rest of the stock indices are found statistically significant at all conventional levels. However, the innovations in the form of trend emerged statistically insignificant instead volatility factor is significant at all conventional levels with the coefficient of determination being about 87 percent. However, panel B of Table 9 presents the regression specification of CCMP stock index on the state variables establishing positive relationship with the rest of the stock indices, which hence is found statistically significant at all conventional levels, with the exception of UKX and FTSE Top 40 stock indices, wherein negative relationships are shown. Panel F of Table 9 presents the regression specification of HSI stock index on the state variables. CCMP, UKX, CNX 500, FTSE Top 40 and MXZA hold the positive relationships with HSI stock index with the exception of SPX stock index showing negative relationship mimicking the coefficient of determination of 75 %, which is statistically significant at all conventional levels. However, SX5E stock index holds positive relationship with HSI stock index and is statistically significant at ten percent level Panel G of Table 9 presents the regression specification of CNX 500 stock index regressed on the state variables. CCMP, SX5E, HSI, TA-100 and MXZA establish the positive relationships with CNX 500, with the coefficient of determination being 79 percent, which is statistically significant at all conventional levels. However, SPX is showing negative relation-ship with CNX 500 stock index, with b coefficient being -1.39. Successively, the t  2 1  and t h 1  establish positive relationships with the CNX 500 stock index, which are statistically significant at all conventional levels. Panel H of Table 9 presents the regression specification of TA-100 stock index regressed on the state variables. SPX, SX5E, CNX 500 and MXZA stock indices hold positive relationships with TA-100 stock index, with the coefficient of determination being 65 percent, which are statistically significant at all conventional levels. However, UKX and FTSE Top 40 stock indices show negative relationship with TA-100 stock index and are statistically significant at all conventional levels. Successively the shows positive relationship with TA-100 stock index, which is statistically significant at all conventional levels. UKX and FTSE stock indices establish negative relationships with TA-100 stock index, which are statistically significant at all conventional levels, whereas HSI stock index holds positive relationship with TA-100 stock index, which is statistically significant at five percent level.

Panel I of However, Table 10 presents regression specifications of time-varying beta employing GARCH(1,1) methodology for the subprime crisis sample period on the respective global stock indices. The specifications in Panel A Table 10 indicate that CCMP and UKX stock indices have positive relationship with the SPX stock index returns and are statistically significant at five and ten percent levels, respectively, with the coefficient of determination being 77 percent. How-ever, TA-100 stock index and 10 depicts the regression specification of SX5E stock index indicating that SPX, HSI, TA-100 stock indices hold positive relationships with SX5E and are statistically significant at all conventional levels, with the coefficient of determination being 75 percent. However, CCMP, CNX 500 and UKX stock indices establish negative relationships with SX5E stock index, with the coefficient of determination being 75 percent and are statistically significant at five, five, and ten percent levels, respectively.

Panel D of Table 10 presents the regression specification for UKX stock index on the rest of the state variables and reveals that SPX and HSI stock indices establish positive relationships with UKX stock index and are statistically significant at five percent level, respectively, with the coefficient of determination being 61 percent. However, SX5E stock index establishes negative relationship with UKX stock index and is statistically significant at five percent level. Panel E of Table 10 presents the regression specification of NKY stock index regressed on the rest of state variables and indicates that SPX stock index holds positive relationship with NKY stock index, with the coefficient of determination being 50 percent and is statistically significant at five percent level. However, CCMP stock index is having negative relationship with NKY stock index and is statistically significant at 5 percent level. Panel F of Table 10 presents the regression specification of HSI stock index on the state variables and indicates that CCMP, SX5E, CNX 500 and UKX stock indices are having positive relation-ships with HSI stock index, with the coefficient of determination being 70 percent and are statistically significant at ten, five, five, and one percent levels, respectively. However, SPX and TA-100 stock Indices hold negative relationships with HSI stock index and is statistically significant at all conventional levels. Panel G of Table 10 presents the regression specification of CNX 500 stock index regressed on the state variables. SPX, HSI, TA-100 stock indices establish positive relationships with CNX 500, and the coefficient of determination is 76 percent and are statistically significant at ten, ten, and one percent levels, respectively. However, CCMP stock index holds negative relationship with CNX 500 stock index, with b coefficient being -2.19 and is statistically significant at ten percent level. is statistically significant at five percent level. However, the rest of the variables are statistically insignificant. The successive empirical evidences revealed that the beta coefficient deviates with the variation in time and thus signifies and supports the proponents of persistence of time-varying global financial stock market inefficiency.

Empirical interpretation

The present study examines dynamic persistence and stock market linkages in the global financial stock market, for which the vector auto-regression model been employed. Panels A, B, C, and D of Table 1 present the descriptive statistics for the full sample period, pre-, during and post-subprime crisis periods, respectively, and subsequently implies that CNX 500 stock index is more prone due to extreme fluctuations in mean returns (6.86, 7.83, -12.89, and 10.56) with high standard deviations (26.42, 23.33, 38.62 and 26.75). Hence, the Indian stock market is considered to be more risky to hold the stocks in the portfolio. Thus, the stocks have to choose from the different sets of the baskets to form the unique portfolio with diversifiable risk for the investment purpose. However, the UKX stock indices has less mean returns compared to the rest of the stock indices with less variations in returns across the periods. The period of subprime crisis led to downturn in the respective stock indices representing the world economy and successively incurring negative returns during the period. The whole process is the part and parcel of the business cycle which comprises certain degree of inefficiency that provides the arbitrageur with the opportunity to create the arbitrage position through international diversification, and thus to maximize the profit for the short-period of time or until such time as the new set of information reflects into the current stock price to form the state of price equilibrium. However, the evidences of high correlation and co-variance further support the persistence of dynamics with the global stock market linkages. The VAR specification revealed that the lagged prices of global stock indices were able to predict the future price of a specific stock index in the presence of its own lagged price. The VAR specifications reveal that the information set about global stock market linkages can predict approximately 70 percent of returns as well as variations in future returns of the respective indices. However, the subprime crisis period entails uneven fluctuations in the coefficient of determination because of which the NKY stock index experienced negative coefficient of determination (-12 percent), contrasting with the coefficient of determination for SX5E stock index being 91 percent. Hence, such uneven fluctuations in stock returns has been in turn attributed to the market dynamics and the degree of global stock market linkages.

The Granger causality test unveils the dynamic interactions between stock indices, and hence However, the bidirectional causality indicates direction of causality, but is unable to determine the magnitude of causation. Hence, VDA has been introduced to measure the degrees of causation and linkages through the various lag information sets of global stock indices. SPX stock index has been influenced approximately by 3 percent through the lagged information of NKY stock index, which, in turn, reflects that meagre information set of global stock indices can be used to measure the variations in returns. However, the stock indices namely CCMP Index, SX5E Index, UKX Index, NKY Index, HSI Index, CNX 500 index, TA-100 Index, FTSE Top 40 Index and MXZA index can influence the variations in returns of the respective stock indices through the cross-sectional information of lagged information set of global stock indices. Thus, at this juncture, the SPX stock index emerges as the lead index to discover the stock price and simultaneously transmit the information set reflecting in the rest of the global stock indices. The evidences reveal a strong indication of linkages among the global stock indices reflecting the persistence of dynamic dimensional proponents.

The time-varying global market inefficiency has been examined to diagnose the degree of linkages and its dynamic persistence, and hence, the timevarying regression along with the volatility factors revealed that the coefficient of determination varies in the two sets of the respective data sample periods namely, the full sample period and the subprime crisis period. The time-varying beta coefficients between the two sets of sample period in the respective regression specification infer simultaneous fluctuations over the period of time, and hence, the significant difference has been observed in the beta coefficients for the respective state variables in the respective regression. The regression specification further entails the evidences supporting time-varying financial global market inefficiency.

Conclusion

The time-varying global market inefficiency, explicitly the world stock market linkages, is the central theme of the present study and consequently has been examined over the short-horizon as well as longer-horizon periods. The variations in stock returns among global stock indices can be observed across the different time periods namely, full sample period, presubprime crisis period, subprime crisis period and post-subprime crisis period, respectively. The shorthorizon dynamics is the foremost in importance among influential proponents to examine since the investors eye to invest in stock on the short-term basis and, in turn, seek to maximize the returns and minimize the risk through holding the diversified portfolio. Hence, the short-horizon dynamics among the global stock indices evidenced in the study unlock various dimensions persisting in both the Indian stock market and the global stock market.

Moreover, the inferences with evidences entail the persistence of time-varying global stock market inefficiency. The variations in the degrees of relative stock market inefficiency and the persistence of global market linkages provide the rational investors and arbitrageurs successively holding the basket of inter-national diversified stock portfolio, with an opportunity set to create an arbitrage position through maximization of the overall returns. The process of exploiting the available opportunity set by the rational investors resulting from the global stock market linkages and time-varying global stock market inefficiency has been evidenced in the full sample study period. The evidence successively revealed the presence of high degree of relative time-varying global stock market inefficiency during the study period and, in turn, revealed the persistence of informational asymmetry which could result in forming the arbitrage setup and simultaneously incur the excess returns. However, the information set of global market linkages certainly dies through the passage of time when the information set fully reflects in the global stock price, forming the state of price equilibrium. Hence, simultaneously the degree of global stock market inefficiency relatively varies over and across the period of time and leads to global stock market forming the state of joint efficiency. The time-varying beta coefficients further enhance to entangle the puzzle that persists over the period of subprime crisis through revealing the respective stock market forming global stock index which is relatively more efficient in nature.
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Table 1

 1 Descriptive statistics of global index returns for pre-crisis, during crisis and post-crisis periods

	Global market indices	Mean	Median	SD	Skewness	Kurtosis	Jarque-Bera
	Panel A: full sample period (January 1, 1996 to December 31, 2013)			
	Americas indices						
	SPX	4.755	2.824	12.681	0.607	4.285	28.104***
	CCMP	6.161	3.420	18.686	0.539	4.740	31.719***
	European indices						
	SX5E	2.569	2.280	16.050	0.268	3.603	5.855**
	UKX	2.425	1.335	12.330	0.017	3.288	0.758
	Asia/Pacific indices						
	NKY	1.666	1.014	14.305	1.018	5.428	90.329***
	HSI	3.707	1.692	17.048	0.675	4.214	29.712***
	CNX 500	6.863	4.202	26.429	0.860	4.634	50.643***
	Middle-East index						
	TA-100	7.458	4.579	20.786	0.718	3.979	27.177***
	African indices						
	FTSE Top 40	4.753	3.641	16.511	0.741	4.487	39.670***
	MXZA	3.111	1.714	15.423	0.554	3.702	15.496***
	Panel B: pre-crisis period (January 1, 1996 to June 30, 2007)				
	Americas indices						
	SPX	4.403	3.060	12.085	0.365	4.171	10.939***
	CCMP	4.717	2.282	19.744	0.550	4.948	28.786***
	European indices						
	SX5E	4.421	2.842	15.831	0.366	3.841	7.146**
	UKX	2.536	1.698	11.583	0.147	2.502	1.925
	Asia/Pacific indices						
	NKY	1.051	1.380	14.844	0.900	5.477	53.925***
	HSI	3.157	1.054	16.478	0.888	4.973	40.526***
	CNX 500	7.832	6.112	23.334	1.269	5.659	77.675***
	Middle-East index						
	TA-100	6.567	5.211	20.019	0.426	3.191	4.196
	African indices						
	FTSE Top 40	5.441	4.521	16.501	0.762	4.219	21.901***
	MXZA	3.604	2.702	15.432	0.381	3.327	3.962
	Panel C: subprime crisis period (July 1, 2007 to December 31, 2008)			
	Americas indices						
	SPX	-7.602	-6.226	6.861	-1.338	3.960	6.061**
	CCMP	-7.275	-5.521	9.102	-0.948	3.016	2.694

Table 2

 2 Covariance and correlation coefficients of global market indices

	Correlation Covariance							
		SPX	CCMP SX5E UKX	NKY	HSI	CNX 500 TA-100 FTSE Top 40 MXZA
		INDEX INDEX INDEX INDEX INDEX INDEX INDEX	INDEX INDEX	INDEX
	SPX INDEX -	206.194 172.418 134.352 96.060 104.168 104.585 151.623 50.734	38.724
	CCMP	0.874 -	229.346 179.244 186.615 210.853 272.978 274.921 132.061	111.515
	INDEX									
	SX5E	0.851 0.768	-	176.624 109.216 142.311 172.810 181.881 79.906	56.716
	INDEX									
	UKX	0.863 0.782	0.897	-	95.696 131.161 159.232 151.543 94.994	76.419
	INDEX									
	NKY	0.532 0.701	0.478	0.545	-	149.584 193.582 145.191 145.425	119.77
	INDEX									
	HSI INDEX 0.484 0.665	0.523	0.627	0.616	-	358.124 247.296 202.266	170.135
	CNX 500	0.314 0.555	0.409	0.491	0.514	0.799	-	395.663 340.138	314.278
	INDEX									
	TA-100	0.578 0.711	0.548	0.594	0.491	0.701	0.724	-	204.922	183.642
	INDEX									
	FTSE Top 40 0.243 0.430	0.303	0.469	0.619	0.722	0.783	0.600	-	246.807
	INDEX									
	MXZA	0.199 0.389	0.230	0.404	0.545	0.650	0.775	0.576	0.974	-
	INDEX									

Covariance coefficients are in bold face above the diagonal Correlation coefficients are in normal with italic face below the diagonal

Table 3

 3 Unit root test of global market returns indices

	Global market indices	Level		1st difference		2nd difference	
		ADF t-Stat	PP t-Stat	ADF t-Stat	PP t-Stat	ADF t-Stat	PP t-Stat
	Panel A: full sample period (January 1, 1996 to December 31, 2013)			
	Americas indices						
	SPX	-3.62***	-3.36***	-	-	-	-
	CCMP	-4.55***	-4.39***	-	-	-	-
	Americas indices						
	SX5E	-3.87***	-3.83***	-	-	-	-
	UKX	-3.98***	-4.06***	-	-	-	-
	Asia/Pacific indices						
	NKY	-3.80***	-4.02***	-	-	-	-
	HSI	-5.03***	-5.08***	-	-	-	-
	CNX 500	-4.91***	-5.22***	-	-	-	-
	Middle-East index						
	TA-100	-4.33***	-4.42***	-	-	-	-
	African indices						
	FTSE TOP 40	-5.63***	-5.91***	-	-	-	-
	MXZA	-5.68***	-5.99***	-	-	-	-
	Panel B: pre-crisis period (January 1, 1996 to June 30, 2007)				
	Americas indices						
	SPX	-3.84***	-3.64***	-	-	-	-
	CCMP	-4.26***	-4.09***	-	-	-	-
	Americas indices						
	SX5E	-3.56***	-3.40***	-	-	-	-
	UKX	-3.56***	-3.55***	-	-	-	-
	Asia/Pacific indices						
	NKY	-3.86***	-4.02***	-	-	-	-
	HSI	-4.33***	-4.33***	-	-	-	-
	CNX 500	-4.22***	-4.42***	-	-	-	-
	Middle-East index						
	TA-100	-3.73***	-3.69***	-	-	-	-
	African indices						
	FTSE Top 40	-4.66***	-4.76***	-	-	-	-
	MXZA	-4.71***	-4.83***	-	-	-	-
	Panel C: subprime crisis period (July 1, 2007 to December 31, 2008)			
	Americas indices						
	SPX	-0.43	-0.21	-0.14	-3.10**	-8.23***	-6.02***
	CCMP	-1.42	-0.46	-3.11**	-3.03**	-	-
	Americas indices						
	SX5E	-0.22	-0.34	-3.17**	-3.06**	-	-
	UKX	0.97	0.72	-2.66	-2.62	-4.66***	-9.46***
	Asia/Pacific indices						
	NKY	-2.59	-1.75	-1.16	-3.34**	-6.73***	-7.23***
	HSI	-0.76	-0.92	-3.67***	-3.78***	-	-
	CNX 500	-0.97	-0.93	-4.35***	-4.35***	-	-
	Middle-East index						
	TA-100	-0.31	-0.46	-3.54**	-3.54**	-	-
	African indices						
	FTSE Top 40	-0.52	-0.68	-3.31**	-3.31**	-	-

ADF augmented Dickey-Fuller test, PP Phillips-Perron test *, **, and *** indicates significance at 10, 5 and 1 % level, respectively

Table 4

 4 

	presents the VAR estimation
	outputs for the study period through regressing
	separately each of the individual stock market indices
	namely, SPX Index, CCMP Index, SX5E Index, UKX
	Index, NKY Index, HSI Index, CNX 500 index, TA-
	100 Index, FTSE Top 40 Index and MXZA index on
	the respective indices' lagged values in respect of
	individual's own lags. The evidence from Table 4
	indicates that approximately 70 percent of the
	coefficient of determination in the respective cases of
	regression accommodates to predict the future stock
	returns. However, Table 5 presents the VAR
	estimation output for the study period of subprime
	crisis, which indicates that the coefficients of
	determination have gone down drastically for SPX
	index from 70 to 47 %, CCMP index from 64 to 32 %,
	UKX index from 70 to 27 %, NKY index from 70 to -
	12 %, CNX-500 index from 63 to 45 %, and FTSE
	Top-40 index from 56 to 45 %, respectively, with the
	exception of increases in the coefficients of
	determination during the subprime crisis period for
	SX5E index from 71 to 90 %, HSI index from 63 to 70
	%, TA-100 index from 67 to 77 % and MXZA index
	from 56 to 67 %, respectively. Hence, the evident
	specification reveals drastic fluctuations in the
	coefficient of determination for the period of subprime
	crisis and, compared to the full sample period, which
	indicates the persistence of time-varying global stock
	market inefficiency apart from linkages among the
	global stock indices and subsequently varies through
	the time factor. Simultaneously, the unexpected
	emergence of catastrophic event of subprime crisis
	revealed that the co-movements in the variations of
	global stock returns experienced bottom low levels for
	SPX, CCMP, UKX, NKY, CNX-500, FTSE Top 40
	stock indices respectively. However, the spill-over
	effect has not influenced the covariance in stock

returns among SX5E, HSI, TA-100, MXZA stock indices; rather, the linkages among the indices have gone up for the period of subprime crisis, which indicates the dynamics in the global stock indices (Table

Table 7 .

 7 However, FTSE Top 40 stock index and MXZA stock index can cause through the lag information set of global stock indices altogether, which successively are significant at five percent level, respectively. All the above instances as evidence of causality-and-effect

	test is used for

Table 4

 4 Standard VAR estimations (full sample period-January 1, 1996 to December 31, 2013) Lagged endogenous variables Endogenous variables

				SPX t R	t CCMP R	t SX E 5 R	t UKX R	t NKY R	R	t HSI	t CNX R	500	t TA 100 R	t FTSETop R	40	MXZA t R	t SPX R
	1  SPX t R			0.8967	0.2616	0.1496	0.1167	0.2932	0.1407	-0.0800	-0.1703	0.0883	0.0507
				(0.1303)	(0.2104)	(0.1630)	(0.1278) (0.1462)	(0.1940)	(0.3023)	(0.2246)	(0.2055)	(0.1936)
	1  CCMP t R		-0.1294	0.3945	-0.1432	-0.1457	-0.2176	-0.2991	-0.1283	-0.0387	-0.2524	-0.1770
				(0.0811)	(0.1309)	(0.1014)	(0.0795) (0.0910)	(0.1207)	(0.1881)	(0.1398)	(0.1279)	(0.1205)
	5 SX E 1  t R		-0.0405	-0.1096	0.7547	-0.0340	-0.2105	-0.2232	-0.1311	-0.0851	-0.3345	-0.3217
				(0.0767)	(0.1239)	(0.0960)	(0.0752) (0.0861)	(0.1142)	(0.1780)	(0.1323)	(0.1210)	(0.1140)
	1 UKX  t R			0.0887	0.1991	0.1247	0.8976	0.1954	0.2704	0.2068	0.2029	0.4464	0.3993
				(0.1199)	(0.1936)	(0.1500)	(0.1176) (0.1346)	(0.1785)	(0.2782)	(0.2067)	(0.1891)	(0.1782)
	1 NKY  t R			0.1638	0.3550	0.1496	0.1517	0.9566	0.3018	0.1246	0.1799	0.1988	0.1477
				(0.0616)	(0.0996)	(0.0771)	(0.0605) (0.0692)	(0.0918)	(0.1431)	(0.1063)	(0.0973)	(0.0916)
	1 HSI  t R			0.0011	0.0449	-0.0148	-0.0067	-0.0754	0.7994	0.3618	0.2211	0.1207	0.1052
				(0.0601)	(0.0971)	(0.0752)	(0.0590) (0.0675)	(0.0895)	(0.1395)	(0.1037)	(0.0948)	(0.0894)
	1  CNX t R	500		0.0402	0.0692	0.0178	0.0489	0.0945	0.1246	0.6657	-0.0905	0.0701	0.0759
				(0.0422)	(0.0682)	(0.0528)	(0.0414) (0.0474)	(0.0629)	(0.0980)	(0.0728)	(0.0666)	(0.0627)
	100 1  TA t R		0.0405	0.1207	0.0250	0.0168	0.0627	0.0762	0.0563	0.8790	0.0676	0.0458
				(0.0415)	(0.0671)	(0.0520)	(0.0408) (0.0466)	(0.0619)	(0.0965)	(0.0717)	(0.0656)	(0.0618)
	1  FTSETop t R	40	-0.2519	-0.5218	-0.2194	-0.2837	0.0325	-0.3534	-0.6435	-0.6896	0.3951	-0.3061
				(0.1766)	(0.2852)	(0.2210)	(0.1733) (0.1983)	(0.2630)	(0.4099)	(0.3046)	(0.2786)	(0.2625)
	1  MXZA t R		0.0868	0.1991	0.1375	0.1640	-0.2012	0.0262	0.5329	0.5172	0.0647	0.7936
				(0.1691)	(0.2731)	(0.2116)	(0.1659) (0.1898)	(0.2518)	(0.3924)	(0.2916)	(0.2668)	(0.2513)
	Constant	1.4217	2.2538	0.7582	0.9566	-0.1010	1.5118	2.7857	3.0055	1.8027	1.2635
				(0.6564)	(1.0601)	(0.8212)	(0.6439) (0.7369)	(0.9774)	(1.5231)	(1.1318)	(1.0355)	(0.9757)
				0.7062	0.6471	0.7128	0.7010	0.7090	0.6386	0.6354	0.6749	0.5681	0.5605

Table 5

 5 Standard VAR estimations (Crisis Period-July 1, 2007 to December 31, 2008) 

	Lagged endogenous variable Endogenous variables								
				SPX t R	CCMP t R	t SX E 5 R	t UKX R	t NKY R	R	t HSI	t CNX R	500	t TA 100 R	t FTSETop R	40	MXZA t R
	1  SPX t R			-0.9586	-1.6542	-1.3099	-0.4281	-0.7610	-1.2589	-4.7548	-4.6879	-1.7204	-1.7703
				(1.5439)	(1.8190)	(0.7297) (1.7498)	(3.0569)	(2.5268)	(6.1258)	(1.9062)	(2.6032)	(1.9000)
	1  CCMP t R		0.2808	1.0337	0.5821	0.3483	0.7879	1.2763	2.6188	3.3044	1.2626	1.4578
				(0.8898)	(1.0483)	(0.4205) (1.0085)	(1.7618)	(1.4562)	(3.5305)	(1.0986)	(1.5003)	(1.0950)
	5 SX E 1  t R		1.2417	2.3303	1.7486	1.2137	0.6839	2.1959	4.1822	4.4432	2.6307	2.4015
				(1.0356)	(1.2201)	(0.4894) (1.1737)	(2.0504)	(1.6949)	(4.1090)	(1.2786)	(1.7462)	(1.2745)
	1 UKX  t R			0.2891	0.2735	-0.2119	0.0530	0.8008	-1.7091	-4.0139	0.4553	-0.1229	-0.1345
				(0.7956)	(0.9374)	(0.3760) (0.9017)	(1.5753)	(1.3021)	(3.1568)	(0.9823)	(1.3415)	(0.9791)
	1 NKY  t R			0.1497	0.7153	0.8192	0.2144	0.0320	1.6231	4.2601	2.5359	1.3268	1.3681
				(0.5354)	(0.6308)	(0.2530) (0.6068)	(1.0601)	(0.8763)	(2.1244)	(0.6611)	(0.9028)	(0.6589)
	1 HSI  t R			-0.4920	-0.1333	0.3692	0.1435	-0.2415	2.3142	3.0892	0.4025	1.1111	0.8968
				(0.5979)	(0.7045)	(0.2826) (0.6777)	(1.1839)	(0.9786)	(2.3725)	(0.7382)	(1.008)	(0.7358)
	1  CNX t R	500		0.3943	0.1044	-0.1077	0.0079	0.4396	-0.8242	-0.7056	-0.0541	-0.4821	-0.2472
				(0.2752)	(0.3243)	(0.1301) (0.3119)	(0.5450)	(0.4504)	(1.0921)	(0.3398)	(0.4641)	(0.3387)
	100 1  TA t R		-1.4719	-1.6456	-1.5423	-0.8567	-1.0566	-1.8748	-4.4404	-3.0870	-1.6135	-1.8858
				(0.7119)	(0.8388)	(0.3365) (0.8069)	(1.4097)	(1.1652)	(2.8249)	(0.8790)	(1.2005)	(0.8762)
	1  FTSETop t R	40	0.8353	0.9177	1.3241	0.4926	0.4272	2.4669	3.2136	1.3581	1.3649	1.9172
				(0.5566)	(0.6558)	(0.2630) (0.6308)	(1.1021)	(0.9109)	(2.2085)	(0.6872)	(0.9385)	(0.6850)
	1  MXZA t R		-0.3092	-0.7666	-0.9881	-1.0742	-0.9787	-3.6059	-3.2522	-2.0290	-2.3307	-2.7233
				(0.6451)	(0.7601)	(0.3049) (0.7312)	(1.2774)	(1.0558)	(2.5598)	(0.7965)	(1.0878)	(0.7939)
	Constant	0.8866	1.3451	-0.1103	0.3571	0.8132	-0.3163	1.0955	2.5683	0.2546	1.3285
				(1.4837)	(1.7481)	(0.7012) (1.6815)	(2.9376)	(2.4282)	(5.8868)	(1.8319)	(2.5017)	(1.8259)
				0.4763	0.3261	0.9087	0.2774	-0.1211	0.7035	0.4548	0.7793	0.4588	0.6751

Table 6

 6 Lag length determination for major global stock market indices Indicates lag order selected by the criterion LR sequentially modified LR test statistic (each test at 5 % level), FPE final prediction error, AIC Akaike information criterion, SC Schwarz information criterion, HQ Hannan-Quinn information criterion relationships among global stock indices with their respective lagged prices therefore replicate a strong signal for world stock market linkages and stock market dynamics for the short-horizon period.Impulse response functionThe dynamic linkages among the global stock indices returns have been examined with the generalized impulse response (GIR) function for the short-horizon period. The GIR functions of the significant variables are presented inFigs. 4, 5, 6, 7, 8, 9, 10, 11, 12 and 13, respectively. Figure4presents the response of SPX stock index to the shocks in the rest of the nine stock returns indices. The response of SPX index to shock in CCPM index is felt a little over a period of 9 month and dies out simultaneously. The responses of SPX stock index to shocks in UKX, CNX 500, SPX and MXZA stock indices were meagre and hence die out approximately at the end of the 6-month period. The response of CCMP stock index to the innovations in the rest of the indices is shown in Fig.5. Responses of CCMP stock index to HSI, CNX 500, and TA-100 are significant though with very meagre response, and subsequently die out with the increase in duration approximately from the fifth month to last of the ninth month. However, response to the rest of stock indices establishes insignificant effect. The responses of SX5E stock index to the innovations in the rest of the stock indices are shown in Fig.6. SX5E index responses were found significant towards HSI, FTSE TOP 40, and CNX 500 stock indices, and hence, the response felt was very meagre over the period with decaying trend. The UKX stock index response towards the shocks in the rest of the indices is found significant towards the response in CCMP stock index

	Lag	LR	FPE	AIC	SC	HQ
	0	NA	3.44e+18	71.0613	71.2217	71.1262
	1	1,883.490*	6.35e+14*	62.4620*	64.2270*	63.1757*

*

Table 7

 7 VAR ganger causality/ block exogeneity WALD tests Fig. 4 GIRs of SPX to one S.E shock in CCMP, SX5E, UKX, NKY, HSI, CNX-500, TA-100, FTSE TOP-40 and MXZA

	Endogenous Variable	Lagged Endogenous Variables								
		SPX	CCMP	SX5E	UKX	NKY	HSI	CNX 500	TA100	FTSE Top 40	MXZA	ALL
	SPX	-	2.5496	0.2790	0.5479	7.0553***	0.0003	0.9062	0.9529	2.0345	0.2634	10.6769
	CCMP	1.5462	-	0.7829	1.0573	12.7021*** 0.2139	1.0294	3.2295* 3.3463*	0.5318	20.7215***
	SX5E	0.8420	1.9923	-	0.6909	3.7611**	0.0389	0.1145	0.2321	0.9861	0.4227	6.8233
	UKX	0.8342	3.3581*	0.2044	-	6.2910***	0.0131	1.3969	0.1697	2.6813*	0.9770	9.4712
	NKY	4.0193**	5.7164*** 5.9733*** 2.1082	-	1.2492	3.9726**	1.8055	0.0269	1.1237	18.0777**
	HIS	0.5260	6.1359*** 3.8178**	2.2945	10.8030*** -	3.9300**	1.5159	1.8050	0.0108	20.3807**
	CNX 500	0.0701	0.4655	0.5425	0.5526	0.7586	6.7202*** -	0.3410	2.4649	1.8443	9.4893
	TA-100	0.5748	0.0766	0.4142	0.9630	2.8626*	4.5468**	1.5471	-	5.1259**	3.1462* 10.8858
	FTSE Top 40	0.1846	3.8923**	7.6391*** 5.5699** 4.1769**	1.6202	1.1083	1.0619	-	0.0588	19.13047**
	MXZA	0.0687	2.1578	7.9596*** 5.0203** 2.5967	1.3848	1.4625	0.5500	1.3598	-	17.3146**

  Table 9 presents the regression specification of FTSE Top 40 stock index on the state variables. NIKY, HSI, TA-100 and MXZA hold positive relationships with FTSE Top 40 stock index, with the coefficient of determination being 96 percent and are statistically significant at all conventional levels. SPX, CCMP and CNX 500 stock indices possess negative relationships with FTSE Top 40 stock index and are statistically significant at all conventional levels.

		t  2  reveals positive relationships 1
	with FTSE Top 40 stock index and is statistically
	significant at all conventional levels. Panel J of Table
	9 presents the regression specification of MXZA stock
	index on the state variables. CCMP, CNX 500 and
	FTSE Top 40 stock indices establish positive
	relationships with MXZA stock index, with the
	coefficient of determination being 95 percent and is
	statistically significant at all conventional levels.
	However SX5E, UKX, NKY and HSI indices are
	having negative relation-ships with MXZA stock
	index and are statistically significant at all
	conventional levels.	t  2 	1	and	t h		1	reveals positive
	relationship with MXZA stock index and is
	statistically significant at one and five percent levels,
	respectively.							

Table 7

 7 

	presents the evidences for dynamic linkages
	with NKY stock index and SPX stock index and
	follows a bidirectional causality that can bring about
	causality either way; consequently, NKY and CCMP
	stock indices follow the bidirectional causality, and
	NKY stock index and SX5E stock index follow
	bidirectional causality, respectively. CNX 500 and
	HSI stock indices granger cause each other; FTSE Top
	40 and CCMP stock indices granger cause each other;
	and simultaneously all indices collectively granger

Table 8

 8 Variance decomposition analysis of global stock returns indices

	Panel A									
	Time lag Variance decomposition of SPX					
		SPX		CCMP	SX5E	UKX	NKY	HSI	CNX 500 TA-100	FTSE Top 40 MXZA
	1	100.0000	0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000	0.000000
	2	98.04892 0.341464 0.008220 0.004489 0.218372 0.039845 0.008524 0.004715 1.291143	0.034310
	3	95.64400 0.649094 0.019500 0.032745 0.571163 0.129891 0.028334 0.011138 2.835448	0.078692
	4	93.53225 0.829669 0.030985 0.092456 0.963516 0.254100 0.054711 0.018531 4.106415	0.117363
	5	91.83311 0.914881 0.042129 0.177339 1.348692 0.394841 0.082547 0.027236 5.032900	0.146323
	6	90.49300 0.945891 0.053027 0.275985 1.705401 0.538462 0.108352 0.037654 5.676077	0.166148
	7	89.43293 0.950214 0.063842 0.377835 2.025234 0.676133 0.130383 0.049983 6.114673	0.178776
	8	88.58582 0.943016 0.074650 0.475412 2.306328 0.802989 0.148158 0.064169 6.413233	0.186226
	9	87.90122 0.931855 0.085435 0.564399 2.550114 0.916916 0.161920 0.079946 6.618020	0.190178
	10	87.34226 0.920209 0.096105 0.642917 2.759584 1.017521 0.172245 0.096906 6.760369	0.191885
	Panel B									
	Time lag Variance decomposition of CCMP				
		SPX		CCMP	SX5E	UKX	NKY	HSI	CNX 500 TA-100	FTSE Top 40 MXZA
	1	67.63223 32.36777 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000	0.000000	0.000000
	2	70.17184 26.98621 0.006831 0.008877 0.569126 0.001425 0.033275 0.080423	2.066273	0.075718
	3	70.28135 23.12946 0.020365 0.008438 1.472506 0.012834 0.104664 0.200039	4.596982	0.173358
	4	69.60381 20.47871 0.039057 0.008860 2.417061 0.038794 0.193587 0.322182	6.643110	0.254832
	5	68.81954 18.63990 0.061936 0.018346 3.272555 0.077210 0.281969 0.434286	8.082030	0.312228
	6	68.13757 17.33031 0.088128 0.037720 3.999733 0.123439 0.359629 0.533863	9.040689	0.348922
	7	67.59348 16.37058 0.116648 0.064160 4.598705 0.173049 0.422806 0.621574	9.668391	0.370606
	8	67.17112 15.64909 0.146418 0.094263 5.083960 0.222768 0.471554 0.698756 10.07978	0.382295
	9	66.84467 15.09513 0.176373 0.125315 5.473604 0.270513 0.507718 0.766691 10.35229	0.387697
	10	66.59095 14.66257 0.205575 0.155539 5.785031 0.315118 0.533710 0.826468 10.53570	0.389338
	Panel C									
	Time Variance decomposition of SX5E					
	lag	SPX	CCMP	SX5E	UKX	NKY	HSI	CNX 500 TA-100	FTSE Top 40	MXZA
	1	65.78757 1.570325 32.64211 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000	0.000000
	2	67.53340 0.979820 30.93347 0.016821 0.237451 0.035915 0.003259 0.001886 0.202945	0.055033
	3	68.75275 0.765076 29.07786 0.034425 0.629490 0.125122 0.017487 0.002940 0.467132	0.127720
	4	69.65141 0.706473 27.32025 0.046026 1.068442 0.257126 0.044277 0.003099 0.709357	0.193545
	5	70.33061 0.707946 25.76061 0.051555 1.495432 0.414456 0.080311 0.002907 0.910553	0.245616
	6	70.84740 0.729540 24.42595 0.052800 1.882540 0.580644 0.120743 0.002685 1.073611	0.284085
	7	71.23969 0.755385 23.30843 0.051659 2.219704 0.743405 0.161317 0.002525 1.206544	0.311345
	8	71.53563 0.779617 22.38526 0.049631 2.506376 0.894998 0.199112 0.002414 1.316869	0.330088
	9	71.75718 0.800411 21.62892 0.047752 2.746563 1.031401 0.232519 0.002325 1.410292	0.342637
	10	71.92161 0.817518 21.01218 0.046664 2.946051 1.151209 0.260931 0.002256 1.490791	0.350799
	Panel D									
	Time Variance decomposition of UKX					

Table 9

 9 Time-varying Beta employing GARCH (1,1) in OLS Full sample period (January 1996 to December 2013) , **, and *** indicates significance at 10, 5 and 1 % level, respectively

	Global indices																					α																										β		SE (β)	(z) Statistics	R	2
	Panel A:	SPX	t		  0 	t CCMP 1			2	SX E 5	t			UKX 3	t				4	t NKY			5	HSI	t			6	CNX	500	t			TA 7 100	t			Top 8	40	t			9	MX	t ZA		  10	t 2  t h  1 11 	1		e	t
	CCMP																						0.783***																					0.476***	0.020	23.770	0.875
	SX5E																						0.783***																					-0.033	0.022	-1.517	0.875
	UKX																						0.783***																					0.518***	0.032	16.179	0.875
	NKY																						0.783***																					-0.034*	0.019	-1.744	0.875
	HSI																						0.783***																					-0.0329**	0.014	-2.239	0.875
	CNX 500																					0.783***																					-0.040***	0.009	-4.124	0.875
	TA-100																						0.783***																					-0.074***	0.011	06.538	0.875
	FTSE Top 40																				0.783***																					-0.104**	0.051	-2.022	0.875
	MXZA																						0.783***																					0.069	0.048	1.439	0.875
		t 2 	1																						1.003**																						0.966***	0.195	4.941	0.875
	t h 1 																						1.003**																						0.144	0.100	1.433	0.875
	Panel B:	t CCMP		  0  	1	SPX	t				2	SX E 5	t			UKX 3	t			4	t NKY			5	HSI	t			6	CNX	500	t			TA 7 100	t			8	Top F SE T	40	t			9	t MXZA		  10	t 2  t h  1 11 	1		e	t
	SPX																						0.289																							10193***	0.049	23.990	0.843
	SX5E																						0.289																							0.116***	0.036	3.214	0.843
	UKX																						0.289																							-0.400***	0.058	-6.860	0.843
	NKY																						0.289																							0.063**	0.027	2.292	0.843
	HSI																						0.289																							0.161***	0.029	5.394	0.843
	CNX 500																					0.289																							0.063***	0.018	3.335	0.843
	TA-100																						0.289																							0.188***	0.013	14.218	0.843
	FTSE Top 40																				0.289																							-0.663***	0.081	-8.179	0.843
	MXZA																						0.289																							0.582***	0.081	7.178	0.843
		t 2 	1																						2.239**																						1.078***	0.222	4.852	0.843
	t h 1 																						2.239**																						0.121***	0.045	2.661	0.843
	Panel C:	SX E 5	t		  0 	1	SPX	t			2	CCMP			UKX 3	t			4	t NKY			5	HSI	t			6	CNX	500	t			TA 7 100	t			8	Top FTSE	40	t			9	t MXZA		  10	t 2  t h  1 11 	1		e	t
	SPX																						-0.117																							0.123*	0.073	1.676	0.754
	CCMP																						-0.117																							-0.047	0.043	-1.091	0.754
	UKX																						-0.117																							0.807***	0.056	14.392	0.754
	NKY																						-0.117																							0.008	0.029	0.278	0.754

*

Table 10

 10 Time-varying beta estimation employing GARCH (1,1) in OLS Subprime crisis period(July 2007 to December 2008) 

	Global indices																			α																							β					SE (β)	(z) Statistics	R	2
	Panel A:	SPX	t		  0 	t CCMP 1			2	SX E 5	t			UKX 3	t			4	t NKY			5	HSI	t			6	CNX	500	t			TA 7 100	t			Top 8	40	t			9	MX	t ZA		  10	t 2  t h  1 11 	1		e	t
	CCMP																						0.126																						0.638**	0.225	2.835	0.773
	SX5E																						0.126																						0.580	0.413	1.404	0.773
	UKX																						0.126																						0.461*	0.248	1.859	0.773
	NKY																						0.126																						0.183	0.114	1.607	0.773
	HSI																						0.126																					-0.357	0.250	-1.426	0.773
	CNX 500																					0.126																						0.133	0.139	0.960	0.773
	TA-100																						0.126																					-0.394***	0.123	-3.186	0.773
	FTSE Top 40																				0.126																					-0.066	0.263	-0.253	0.773
	MXZA																						0.126																						0.091	0.365	0.251	0.773
	t  2 	1																					-0.033																						0.146	1.067	0.137	0.773
	t h 1 																					-0.033																						1.482**	0.688	2.153	0.773
	Panel B:	t CCMP	  0  	1	SPX	t				2	SX E 5	t			UKX 3	t			4	t NKY			5	HSI	t			6	CNX	500	t			TA 7 100	t			8	Top F SE T	40	t			9	t MXZA		  10	t 2  t h  1 11 	1		e	t
	SPX																					-0.266																						1.267**	0.598	2.115	0.659
	SX5E																					-0.266																					-0.539	0.572	-0.941	0.659
	UKX																					-0.266																					-0.330	0.633	-0.521	0.659
	NKY																					-0.266																					-0.481**	0.225	-2.135	0.659
	HSI																					-0.266																						0.188	0.282	0.667	0.659
	CNX 500																				-0.266																					-0.152	0.098	-1.543	0.659
	TA-100																					-0.266																						0.528	0.357	1.480	0.659
	FTSE Top 40																			-0.266																						0.091	1.007	0.090	0.659
	MXZA																					-0.266																						0.114	0.547	0.209	0.659
	t  2 	1																						0.481																					-0.257	0.375	-0.685	0.659
	t h 1 																						0.481																						1.027	2.616	0.392	0.659
	Panel C:	SX E 5	t		  0 	1	SPX	t			2	CCMP			UKX 3	t			4	t NKY			5	HSI	t			6	CNX	500	t			TA 7 100	t			8	Top FTSE	40	t			9	t MXZA		  10	t 2  t h  1 11 	1		e	t
	SPX																					-0.509																						1.240***	0.172	7.191	0.759
	CCMP																					-0.509																					-0.643**	0.308	-2.085	0.759
	UKX																					-0.509																					-0.795***	0.174	-4.550	0.759
	NKY																					-0.509																					-0.300	0.229	-1.312	0.759
	HSI																					-0.509																						0.312***	0.113	2.751	0.759
	CNX 500																				-0.509																					-0.118**	0.062	-1.883	0.759

Table 10 continued

 10 Subprime crisis period(July 2007 to December 2008) 

	Global indices															α																		β														S.E. (b)	(z) Statistics	R	2
	CNX 500															0.494																		0.347***							0.120	2.878	0.734
	FTSE Top 40															0.494																		0.269									0.312	0.862	0.734
	MXZA																0.494																		0.083									0.417	0.201	0.734
	t  2 	1															-0.269																		0.477									1.755	0.272	0.734
	t h 1 															-0.269																		1.599									1.958	0.816	0.734
	Panel I:	FTSETop	40	t	  0  	1	SPX	t			2	t CCMP			3	SX E 5	t			UKX 4	t			5	t NKY			6	HSI	t			7	CNX	500	t			TA 8 100	t			9	t h   2 tt M A XZ   10 1 11  	1		e	t
	SPX																0.116																	-0.726									2.512	-0.289	0.772
	CCMP																0.116																		0.049									1.520	0.032	0.772
	SX5E																0.116																		0.581									0.827	0.702	0.772
	UKX																0.116																		0.671									0.969	0.693	0.772
	NKY																0.116																		0.091									1.552	0.059	0.772
	HSI																0.116																	-0.054									0.863	-0.062	0.772
	CNX 500															0.116																	-0.047									0.621	-0.075	0.772
	TA-100															0.116																		0.131									1.007	0.130	0.772
	MXZA																0.116																		0.560									0.658	0.851	0.772
	t  2 	1																1.196																	-0.121									0.100	-1.208	0.772
	t h 1 																1.196																		0.817									0.703	1.161	0.772
	Panel J:	t MXZA	  0  	1	SPX	t			2	t CCMP			3	SX E 5	t			UKX 4	t			5	t NKY			6	HSI	t			7	CNX	500	t			TA 8 100	t			9	Top FTSE	40	t		  10	t 2  t h  1 11 	1		e	t
	SPX																0.426																		0.210									0.722	0.292	0.757
	CCMP																0.426																		0.150									0.520	0.289	0.757
	SX5E																0.426																		0.139									0.509	0.274	0.757
	UKX																0.426																	-0.137									0.505	-0.272	0.757
	NKY																0.426																		0.060									0.336	0.180	0.757
	HSI																0.426																		0.292									0.228	1.281	0.757
	CNX 500															0.426																	-0.091									0.143	-0.640	0.757
	TA-100															0.426																	-0.053									0.290	-0.185	0.757
	FTSE Top 40															0.426																		0.551**								0.241	2.281	0.757
	t  2 	1																1.504																	-0.292									0.435	-0.672	0.757
	t h 1 																1.504																		0.838									1.209	0.693	0.757
	*, **, and *** indicates significance at 10, 5 and 1 % level, respectively