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Abstract

:

This study investigates the returns spillovers across the equity markets of Asian emerging economies (China, India, Indonesia, Malaysia, Pakistan, Philippines, South Korea, Taiwan, and Thailand). To achieve this objective, we used two different spillover methodologies (DY 2012 and BK 2018). Moreover, this study used the daily closing prices of equity indices ranging from 5 January 2005 to 13 November 2021. The empirical findings revealed that the total spillover index using DY 2012, and the short-term frequency index using BK 2018, are close to each other, with values of 46.92% and 43.04%, respectively. However, the spillover index value is high, with a value of 56.25% in the long run. Furthermore, the results showed that the stock markets of South Korea and Taiwan are the major spillover transmitters in the Asian emerging markets. Also, the financial association among all emerging Asian equities is at its peak, subject to the mobility of cash flows across the global economies. The results of this study provide meaningful insight for policymakers and investors to implement an effective strategy to overcome the possible influence of any financial crisis in the future. Our paper provides a potential contribution to the financial literature by examining the transmission of spillovers across the Asian emerging stock markets. Furthermore, it provides in-depth information regarding stock market interdependence.
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1. Introduction


In the contemporary world, equity markets play a significant and decisive role in the global economic arena. Over the past few decades, lifting barriers on trade, the ease of communication, a decrease in trade restrictions, an increase in imports and exports across the globe, easy access for capital, the ease of conducting business, and favorable market conditions have served as motivating factors for numerous local and international investors to participate in global financial markets. This is causing them to become more integrated in terms of trade and investment. Thus, investors have now more options for portfolio diversification as they can put their funds into various stock markets globally; hence, researchers have carried out studies to investigate the dynamic stock market patterns from one market to another (Joshi 2011).



The phrase “spillover of shocks” has been a point of attention for the investor, particularly in the aftermath of the GFC of 2008; therefore, it is necessary to understand the concept of “spillover”. The words spillover, co-movement, contagion, and co-integration are often used interchangeably in the finance domain. The World Bank (Cooper et al. 2000) gave three different definitions of the term “contagion”. The first definition considers contagion as “the transmission of cross-country shocks”. Secondly, “contagion is the co-movement of shocks this phenomenon is explained by the herding behaviour”. Thirdly, during a crisis, contagion becomes more widespread as a result of the presence of co-integration among countries, as compared to the “tranquil time”. In addition, a financial crisis causes a contagion effect, which means a rise in the magnitude of volatility transmission across investment assets in the financial arena (Forbes and Rigobon 2002). Moreover, the nature of the co-movements among the financial markets depends upon their level of economic association and the properties of the stock markets of the different countries (Pretorius 2002).



After the GFC, the flow of funds toward Asian economies increased. Strong capital inflows were experienced by the developing equity markets and growth increased more than in the developed ones (Korinek 2018). The economies of Asian countries are experiencing significant growth, and these economies contribute three percent to the growth in world global GDP, as a result of improvements in factors such as demographics, economic freedom, the efficient use of resources, and an expanding middle class.



Considering the global economy, the financial markets of Asia are playing a vital role in attracting potential investors who seek to achieve maximum gains with minimum risk-taking from a globally diversified portfolio. Hence, the participants within these markets should identify the changes in patterns of stock returns and volatilities to construct an optimized portfolio of assets. Moreover, modern portfolio theory (MPT), as formulated by Markowitz (1952), states that portfolio diversification minimizes risk by adding the least correlated securities into the portfolio. According to Markowitz (1952), investors should invest funds in those assets that have either no correlation or negative correlation with each other, which means that the prices of one asset will either not or negatively affect the prices of other assets. Therefore, this phenomenon has inspired researchers to investigate market linkages. These linkages will help investors to and identify the least correlated markets. Moreover, highly integrated financial markets transfer volatility shocks to one another, resulting in a “spillover effect” (Baele 2002). Therefore, non-correlated assets demand higher prices from investors than those that are highly correlated. This behavior plays a significant role in price-setting trends for securities (Glezakos et al. 2007). Hence, the spillover across these markets must be studied (Kao et al. 2018). Thus, this paper attempts to analyze the returns spillovers across different Asian equities.



The volume of trade between the rest of the world and Asia is continuously increasing; therefore, the Asian stock markets are of prime importance to global investors. Hence, these markets are turning out to be the main focus of studies for those practitioners seeking an in-depth understanding to risk and return. As a result, this empirical work outlines the dynamic return spillovers among the emerging equity markets of Asian economies. The stock markets of nine different Asian countries were selected.



The equities of the emerging economies of Asia significantly normalized the aftershocks of the financial crises. It has been proved that, over recent decades, these emerging financial markets have acted as new drivers of the global economy. According to Pete (2006), the economy of China can transform the global economy in the 21st century. On the other hand, Pakistan has always been a location of interest across the globe due to its geopolitical and strategic location. The Pakistani stock exchange in 2017 gained 21,959 points, generating a meaningful return of 36% for financial investors. Moreover, in the fiscal year 2017–2018, the growth rate of the Pakistan economy was 5.8%, which was higher than in 2016–2017 (4.06%). Furthermore, in the first decade of the 21st century, the Korean and Malaysian economies were recognized as the best-performing economies. These Asian economies have experienced growth due to the improvements in free trade, integration of financial equalities and development in the financial industry. Other Asian economies have also shown a similar trend.



This study contributes to the existing literature by addressing research gaps in various ways. Firstly, it emphasizes dynamic returns spillovers, including short-term, medium-term, and long-term spillovers, which is a novel approach, as prior studies have only focused on returns and volatility spillovers including (Abbas et al. 2019; Hung 2019; Malik et al. 2021). Secondly, it incorporates nine emerging Asian stock markets, making it distinct from previous studies. Thirdly, the study applies two different dynamic spillover methods for robustness in the empirical results. Lastly, the research highlights major spillover transmitters and recipients within the emerging Asian market landscape, providing insights for policymakers, investors, and market stakeholders to shape proactive strategies.



The statistical findings of the research show significant returns spillovers across emerging equity markets in Asia over the selected period. The total spillover index of two different approaches (DY 2012 and BK 2018) indicates the presence of a spillover effect among the selected Asian equities. Returns spillover transmission is high in the short term and low in the long term, with Indonesia, South Korea, and Taiwan being the major net transmitters, while China, India, and Pakistan are the major net receivers of spillovers. High levels of return spillovers were reported across the emerging Asian economies during the peak times within the COVID-19 pandemic return period.



The subsequent portion of this paper is organized in the following manner. Section 2 examines the relevant research, while Section 3 pertains to the data and methodology section and Section 4 represents the empirical results. Finally, Section 5 includes discussion and conclusion.




2. Review of Related Studies


To construct an efficient portfolio, a highly positive co-association and co-integration of stocks and equity markets are recognized as causing a decrease in portfolio diversification. This contradicts the assumptions of the MPT initially presented by Markowitz (1952), which were later extended by (Sharpe 1963). In the past, several financial crises have caused the co-movement to increase exponentially among the different stock markets, thus resulting in a significant amount of losses in the investor’s stock portfolio. For example, during the debt crisis in Asia 1997, and the GFC 2008, the integrated equity markets moved together, thus lowering the portfolio diversification benefits for the investors.



Numerous researchers have attempted to analyze the returns and volatility spillovers among developed economies in their studies. However, relatively few studies have included emerging, frontier, and isolated markets. Several empirical studies have documented dynamic spillovers across developed stock markets, such as (Baele 2005; Diebold and Yilmaz 2009; Eun and Shim 1989; Fang et al. 2006; Hamao et al. 1990; Kanas 1998; Ng 2000; Savva et al. 2004). Moreover, using vine copulas, in their study, Aslam et al. (2023) noted the presence of tail dependence across the equity sectors of Pakistan. As a result, there is a possibility of spillovers during turbulent periods.



Hung (2019) studied the transmission of returns and volatility spillover in China and among four countries in Southeast Asia by adopting the GARCH-BEKK (Baba, Engle, Kraft, Kroner) model. The finding of the study confirms the spillover from the Chinese stock market to others. Additionally, the results suggest that the stock markets are significantly more intertwined with the crisis. Moreover, Eun and Shim (1989) analyzed the dynamic spillovers across the equities of nine developed countries, and their empirical results showed the transmission of shocks across the stock markets. Overall, they found risk spillovers among these markets. Similarly, Hamao et al. (1990) used the three-year intraday stock price data of three different equity markets of Tokyo, London, and New York. Moreover, they examined the price spillovers among these markets, and their findings showed no spillovers across these markets.



Kanas (1998) discovered the presence of volatility spillovers among the equities of the UK, France, and Germany, whereas Savva et al. (2004) investigated the price and volatility spillover across the Paris, London, Frankfurt, and New York equity markets and found that variations in international markets affect stock prices and volatility in the domestic market. Wagner and Szimayer (2004) revealed the presence of country-specific spillovers in the American and German equities, while Fang et al. (2006) identified a one-way risk spillover effect from the bond market to the stock market when examining the risk spillovers concerning the bonds and stocks of the US and Japan.



Many scholars have explored the spillover impact between developed and emerging market stock markets over various time periods. For example, Ng (2000) investigated the spillover phenomena from the stock markets of Japan and USA toward the equities of Pacific Basin economies, and the findings showed the presence of the “spillover effect”. Meanwhile, Diebold and Yilmaz (2009) empirical research quantified spillovers by applying VAR models to the equity markets of the seven developed economies and twelve equity markets of emerging economies. The study revealed no trend of spillover effect. However, robustness was observed with time. Furthermore, Joshi (2011) conducted a study on the transmission of return and risk among the stock markets in China, India, Korea, Hong Kong, and Jakarta. Their findings documented that spillovers among the markets are bidirectional.



After that, Beirne et al. (2013) studied the transmission of spillover generated by developed stock markets towards forty-one equity markets of emerging economies. They found that fluctuations in the prices of stocks in developed markets had a spillover effect on emerging markets. Moreover, Gallo and Otranto (2008), using a Markov Switching bivariate model, investigated risk transmissions across the equities of Korea, Malaysia, Thailand, Singapore, and Hong Kong. Their empirical results revealed spillovers from Hong Kong to Thailand, Korea, and co-movement with the Malaysia and Singapore stock markets. Likewise, Graham et al. (2012) found a weak and time-varying co-association between the U.S equities and the twenty-two emerging markets. In their study, Dungey and Gajurel (2014) proved the existence of strong spillover effects on both emerging and developed equity markets. Nevertheless, in terms of sector markets, the results were different, particularly in developed markets, in which there is weak spillovers in sector indices.



Furthermore, in recent times, studies have analyzed the benefits of spillovers and diversifications across different markets. For example, Ali et al. (2023) examined the diversification benefits across Asia’s emerging markets during the COVID-19. Their results suggest that during the pandemic, the equity market of Hong Kong provided a safe haven for most markets. Additionally, the lower weightage to the equity markets of Bangladesh, Taiwan, and Malaysia provided significant diversification. Moreover, Ahmad et al. (2022) determined the integration among the BRICS, Latin America, and Emerging and Frontier Asian Equity markets. They noted diversification benefits in the short-run, and the equity–commodity portfolios led to maximum diversification. Thomas et al. (2022) revealed that overall, Asia–Pacific equity markets provide greater diversification benefits than their European counterparts.



Li et al. (2023) conducted a study on the volatility spillovers among twelve Asia–Pacific stock markets. Their statistical findings revealed that the transmission of volatility spillovers to other markets is reduced when a country has higher COVID-19 vaccinations, and the effect of vaccinations on spillovers is asymmetric. Meanwhile, Panda et al. (2021) analyzed the information bias and its spillover effect on the return volatility of Asia–Pacific region stock markets. Their results showed that the spillover shocks to Asia–Pacific equity markets were greater during times of crisis. Based on a review of the recent literature, this study is unique in its investigation of dynamic returns spillovers across nine different Asian emerging equity markets using two different methodologies: Diebold and Yilmaz (2012) and Baruník and Křehlík (2018) spillover framework.




3. Materials and Methods


3.1. Data


In this study, we used the daily dataset of the closing prices of stock indices to investigate the spillovers among the Asian emerging stock market by using both the DY (2012) time-domain spillover framework and the BK (2018) frequency domain spillover framework. The study utilized a daily dataset of the closing prices of nine Asian emerging stock markets as shown in Figure 1. The data ranged from 5 January 2005, to 13 November 2021, and were extracted from investing.com. The equity markets were selected based on the Morgan Stanley Capital International (MSCI) classification. Furthermore, the selected nine major stock indices are shown in Table 1. The Asian stock indices log returns are estimated by:


    R   i     t   = l n   p   i     t   − l n   p   i     t − 1    











Table 1 provides summary statistics, such as the mean, skewness, and kurtosis, of the nine Asian emerging equity markets returns used in the study. The average mean returns for Asian markets are either positive or approximately zero. The Indian stock index shows the highest mean return in the stock market with a value of 0.051%, followed by the Pakistani stock market with an average return value of 0.046%. The Malaysian stock market exhibits the lowest returns among the set of Asian markets, with a value of 0.02%. The kurtosis for Asian stock market returns is higher than 3, and the returns distribution indicates negative skewness behavior in all Asian emerging stock indices, implying that the fat tail behavior in the Asian stock market returns. Additionally, the Augmented Dickey–Fuller (ADF) test showed that Asian emerging stock indices return time series show stationary behavior at a 1% significance level.



Figure 2 shows that the Asian emerging stock returns have experienced a high level of fluctuations over the last 15 years, with a particularly high level of return fluctuations observed during the GFC and COVID-19 pandemic. The Chinese stock market displays an extreme level of return fluctuations varying from 0.09 to −0.9, with the highest SD value (1.5%) compared to other stock indices used in this study. The Indian stock market also reveals significant volatility behavior in returns, with an SD of 1.4%, followed by the equity market of the Philippines with an SD value of 1.278%.




3.2. Diebold and Yilmaz (2012) Spillover Framework


We applied the Diebold and Yilmaz (2012) spillover framework, which employs variance decomposition and is linked to the n-variable vector autoregressive model, to investigate the transmission of financial returns among Asian emerging markets. The main emphasis of the DY spillover framework lies in assessing the overall spillover effect. An important feature of this model is its capability to estimate the directionality of spillovers.



Let us consider a stationary n-variable,     V A R     p      , which is characterized by its covariance, written as:


    x   t   =   ∑  i = 1   p      Φ   i       x   t − 1   +   ε   t   .  











Meanwhile, the disturbances vector   ε   ~     0 ,   ∑     consists of IID components. The moving average characterization can be expressed as     x   t   =   ∑  i = 0   ∞      A   i     ε   t − i      , where the n × n indicates the coefficient matrices of     A   i    , that follow the recursion     A   i   =   Φ   1     A   i − 1   +   Φ   2     A   i − 2   + ⋯ +   Φ   p     A   i − p    , with     A   0     is an identity matrix and     A   i   = 0   for I < 0. The behavior of the system becomes evident through the coefficients of the moving average. The entire process relies on variance decompositions, which enable us to analyze the forecast error variance of each individual variable within the specific segment that is strongly linked to system shocks. Hence, by utilizing variance decomposition, we can accurately estimate the H-step-ahead error variance in the process of detection of     x   i     because of shocks to     x   j   ,   ∀ j ≠ i   for each   i  .



The KPPS H-step-ahead is denoted by     θ   i j   g     H    , where   H = 1 , 2 , … ,   so we have


    θ   i j   g     H   =     σ   j j   − 1     ∑  h = 0   H − 1          e   i   ′     A   h    ∑    e   j         2         ∑  h = 0   H − 1        e   i   ′     A   h    ∑    e   j            








where     σ   j j     represents the standard deviation of the error term in the jth equation.   ∑   denotes the variance matrix of the error term. Additionally, the selection vector is denoted by the     e   i    , which is equal to one for the ith element and zero otherwise.



In each row, the sum of elements of variance decomposition is not equal to 1, so it can be written as     ∑  j = 1   N      θ   i j   ~ g     H      . Therefore,


    θ   i j   ~ g     H   =     θ   i j   g     H       ∑  j = 1   N      θ   i j   g     H        








which will be applied in the spillover index computation,     ∑  j = 1   N      θ   i j   ~ g     H   = 1     and     ∑  i . j = 1   N      θ   i j   ~ g     H   = N    .



The contributions of volatility in the development of the total spillover index are derived via KPPS variance decomposition:


    S   g     H   =     ∑      i , j = 1       i ≠ j       N      θ   i j   ~ g     H         ∑  i j = 1   N      θ   i j   ~ g     H       · 100 =     ∑      i , j = 1       i = j       N      θ   i j   ~ g     H       N   · 100  











Overall spillover shocks have been represented by a total spillover index. Furthermore, we computed directional spillover properties to the market i for all other markets j as:


    S   i .   g     H   =     ∑      j = 1       j ≠ i       N      θ   i j   ~ g     H         ∑  i , j = 1   N      θ   i j   ~ g     H       · 100 =     ∑      j = 1       j ≠ i       N      θ   i j   ~ g     H       N   · 100  











Similarly, we also computed the directional spillover from the market i to all other j markets:


    S   . i   g     H   =     ∑      j = 1       j ≠ i       N      θ   j i   ~     H         ∑  i , j = 1   N      θ   j i   ~ g     H       · 100 =     ∑      j = 1       j ≠ i       N      θ   j i   ~ g     H       N   · 100  











The net spillover for the sectors has been estimated using the above equation, which provides the overall summary of the information for each variable.


    S   i   g   =   S   . i   g     H   −   S   i .   g     H    











Furthermore, the net pairwise spillover of the sector indices returns can be written as


    S   i j   g     H   =       θ   j i   ~ g     H       ∑  i , k = 1   N      θ   i k   ~ g     H       −     θ   i j   ~ g     H       ∑  j , k = 1   N      θ   j k   ~ g     H         · 100 =       θ   j i   ~ g     H   −   θ   i j   ~ g     H     N     · 100  












3.3. Baruník and Křehlík (2018) Spillover Framework


The Baruník and Křehlík (2018) spillover index is based on the frequency response function   Ψ     e   − i w     =   ∑  h      e   − i w h     ψ   h      . This function is based on the Fourier transformation of   Ψ  , with   i =  − 1   . The generalized causation spectrum over the frequencies   ω = ε   − π , π     can be represented as:


      f   ω       j , k   =     σ   k k   − 1     |       Ψ     e   − i ω     Σ     j , k     |   2         Ψ     e   − i ω     Σ   Ψ   ′       e   + i ω         j . j      








where the Fourier transformation of     Ψ   h     is represented by the   Ψ     e   − i ω      .


    Φ   j     ω   =       ψ     e   − i ω     Σ   ψ   ′       e   + i ω         j , j       1   2 π     ∫  − π   π          Ψ     e   − i λ     Σ   Ψ   ′       e   + i λ         j . j     d λ      











Along with the respected frequency band of   d =   m , n   | m , n ∈   − π , π   , m < n  , the FEVD on some frequency band d is represented as:


  i s       β   d       j , k   =   1   2 π     ∫  m   n      Φ   j     ω       f   ω       j , k   d ω    











If scaled generalized forecast error variance decomposition on the frequency band d is represented as:


          β  ~    d       j , k   =         β   d       j , k       ∑  k          β   ∞       j , k        











The frequency connectedness is:


    γ   d   F   = 100       ∑  j ≠ k            β  ~    d       j , k        ∑        β   ∞       j , k       −     T   r         β  ~    d        ∑          θ  ~    ∞       j , k          











Moreover, the interconnectivity between variables can be depicted as:


    γ   d   W   = 100   1 −     T   r         β  ~    d        ∑          β  ~    d       j , k          













4. Results


4.1. Diebold and Yilmaz (2012) Framework


Returns spillovers of an Asian emerging market are computed by using rolling windows (window = 100). The findings of a total spillover graph estimated by Diebold and Yilmaz (2012) are illustrated in Figure 3. The total returns spillovers of nine Asian emerging markets have revealed significant enlightenment in the past 15 years. The overall spillover began at below 40% in the first window, and then it fluctuated in the range from 60% to 70% in the last 15 years. The total spillover of the Asian emerging market dropped by up to 27% during 2017. However, the highest spillover effect of 75% was observed in March 2020, which was attributed to the impact of the COVID-19 crisis. Furthermore, the study of Aslam et al. (2021) also confirmed a significant level of spillovers during the COVID-19 within the financial markets of Europe. Moreover, during the COVID-19 pandemic, there has been a notable rise in the interconnectedness and volatilities of financial markets (Aslam et al. 2020; Khan and Khan 2021).



Table 2 represents the overall returns spillover index of the Asian emerging stock market estimated using the DY-spillover framework. The DY-Spillover framework findings are based on 10 days ahead of generalized variance decomposition and 10 days ahead of return forecast error. The “From” column in Table 2 reveals the directional spillover transmission generated from other emerging equity markets towards one’s equity market. Moreover, the findings reveal that the South Korean market received the highest returns spillover from other stock markets with a value of 60.17%, followed by the Taiwan stock market with overall strength of 59.58%. However, the lowest return spillover has been reported from other emerging stock markets to Pakistan, with a value of 11.33%.



The sum of the off-diagonal column (excluding the diagonal term) represents the directional returns spillover to the other Asian emerging stock market. The “Directional To Others” row indicates the returns spillover to other Asian emerging stock markets. The maximum directional spillover has been reported from the South Korean market to other emerging markets with a value of 75.86%. However, the minimum directional returns spillover to the other Asian emerging markets has been observed in Pakistan, followed by the equity market of China with a value of 4.48% and 19.06%, respectively. Furthermore, the comparison of both types of spillover (“From” and “To”) indicates less flexibility. For instance, the returns spillover from the stock market of South Korea to the Malaysian stock market is 10.20%, and the spillover from the equity market of Malaysia to the equity market of South Korea is 8.79%. Moreover, the highest return spillover between the two stock markets has been reported from South Korea to Taiwan, with a value of 18.12%.



The net return spillover of the Asian emerging market is represented by the “Net Directional Connectedness” row in Table 2. The findings disclose that the South Korean equity market exhibits the highest net directional returns spillover to the other Asian emerging stock market (75.86–60.17) 15.69%, followed by the Taiwan stock market with a value of Indonesian stock market value of 10.96% (70.54–59.58), and 10.83% (66.96–56.13), respectively. Nevertheless, the equity markets of India and China reported the lowest net directional return spillover with a value of −17.24% (28.93–46.17) and −10.42% (19.06–29.48), respectively. In addition, the overall directional return spillover among the nine Asian emerging markets is converted to the total spillover index. The numeric computation of the total index for this study is performed by dividing the total summation of the off-diagonal row/column (422.28) by the total sum value of the “Directional Including Own” row (899.97). The estimated total value, as presented in the last column and row of Table 2, reveals that 46.92% return forecast error variance appears as a consequence of return spillover in the nine Asian emerging markets.



To further investigate the directional spillover of the Asian emerging market, the return spillover has been computed using the rolling window of 100 observations. The “To” and “From” directional return spillover of nine Asian emerging stock markets are presented in Figure 4. A significant level of fluctuation has been noticed in the directional return spillover. In terms of receiving return spillover, Figure 4 shows that the high level of directional spillover shocks of all Asian emerging markets has been reported. It also indicates a high level of directional spillover stocks during 2020 as a result of the COVID-19 pandemic.



Table A1 in Appendix A represents the net pairwise return spillover of the Asian emerging market computed by the DY (2012) spillover method. Furthermore, concerning the net pairwise spillover matrix, a negative value signifies the transfer of net return spillover from the row stock market to the column equity market. Moreover, the comprehensive net pairwise analysis reveals that, excluding the Pakistani equity market, the Chinese equity market serves as a net return spillover transmitter to all Asian emerging markets. The findings further explored that the Indian equity market exhibits the greatest net spillover, with a value of −0.4796, to the Indonesian stock market.




4.2. Baruník and Křehlík (2018) Method


Baruník and Křehlík (2018) spillover framework is based on different frequency bands. In this research study, the return spillover of the Asian emerging stock market has been computed based on three different bands of frequencies: 3.14 to 0.79, 0.79 to 0.31, and 0.31 to 0.00, which represents the movement from 1–4 days (short-term), from 4–10 days (medium-term), and 10 to infinite days (long-term), respectively. The total return spillover index of the Asian emerging market computed by BK’s (2018) spillover method comprising a rolling window of 100 observations is shown in Figure 5.



Table 3 represents the overall return spillover of the Asian emerging market estimated using the BK (2018) framework concerning the short, medium, and long term. The computed total index value is presented in the last column and row of each panel of Table 3. The highest return spillover index in the Asian emerging market has been reported in the long term with a spillover index value of 53.25 (Panel III), followed by medium and short term with a return spillover index value of 53.14% in Panel II, and 43.04%, respectively.



Across the different frequency bands, the contribution of return spillover of the Asian emerging market varies at all three frequencies. For instance, in the short term, the contribution of returns spillovers from the other emerging markets is highest. It can be noted that the South Korean stock market is the recipient of the highest returns spillovers. However, the Philippines stock market in the medium and long term is the top recipient of the highest returns spillovers.



The findings of BK’s (2018) spillover framework reveal that Indonesia, South Korea, and Taiwan are the major net return spillover transmitters in all the selected frequencies. However, China, India, and Pakistan are the net return spillover recipients. Besides, in the medium and long term, Thailand’s equity market is the net return spillover transmitter with a value of 3.37 and 1.94, respectively. It is also reported that the South Korean and Indonesian stock markets transmit the net spillover with a value of 3.4 and 0.33 in the medium-term-run period. However, the net return spillover of both stock markets has been increasing in the medium-run period, with net spillover strength of 7.27 and 6.22, respectively. Moreover, the examination of net spillover reveals that the influence of return spillover on the Chinese stock market is more pronounced in the short term when compared to the medium and long-term durations, emanating primarily from other markets.



This study further proceeds with rolling window analysis based on the BK (2018) methodology. Figure 6 and Figure 7 represent the directional spillover of the Asian emerging stock market at a different frequency. The overall analysis shows a high level of return spillover shocks in the Asian financial market during 2020, which might be due to the impact of the COVID-19 pandemic. Zhang et al. (2021) also detected a spillover effect in the financial sector during the COVID-19 pandemic. As shown in the Figures, China, Indonesia, the Philippines, and Taiwan had a higher spillover shock at the beginning of the COVID-19 pandemic compared to other stock markets.



Figure 7 displays the directional return spillover that emerges from all nine Asian emerging equity markets. It is observed that the returns spillover shocks are extremely high in the short run and vary from 3% to 6%. However, concerning medium and long-term frequencies, the return spillover varies from 1% to 2.5%. The net return directional spillover graphs of all nine emerging markets are displayed in Figure 8, which illustrates the difference between “To Spillover” and “From Spillover”. A significant level of fluctuations has been observed in the net spillover shocks in the past 15 years. Aside from this, it has also been observed that the equity markets of China and India show negative trends in the net return spillover. Nonetheless, a potential trend has been noted in the net spillover trends of the Taiwan stock market. For instance, the net spillover shocks of the Taiwan market returns vary from −1 to 2 in the short-run period.



The net transmission of returns spillovers across the emerging equity markets of Asia is shown in Figure 8. The impact of net return spillover transmission is high in the short run compared to others. Significant information has emerged from the net return spillover analysis of the emerging markets. For instance, it has been observed that the Philippines, South Korean, and Taiwan stock markets show positive net spillover behavior, which indicates transmission of return spillover to other markets. Additionally, Chinese and Indian stock markets show negative behavior in the return spillover. For example, at the beginning of 2020, a significant decline was observed in the net spillovers of both stock markets. Furthermore, potential fluctuations have been observed in the net spillover of the Indonesian market. In the short run, the Indonesian market exhibited positive net spillover behavior in 2010, while during the COVID-19 pandemic, the market displayed a negative net spillover behavior, which indicates the market received a significant level of return spillover from other markets during COVID-19 pandemic. Moreover, the numerical information for net pairwise spillover using the BK method is illustrated in the appendix (see Table A2).





5. Discussion and Conclusions


Diebold and Yilmaz (2012) introduced an exceptional methodology that includes the time dimension for estimating spillover, which is based on the generalized variance decomposition approach in order to achieve directional connectedness. Additionally, Baruník and Křehlík (2018) introduced the extension version of the DY (2012) spillover approach by investigating the short, medium, and long-term directional connectedness known as the frequency domain approach of spillover. Asian emerging economies have a considerable presence in the global economy. Thus, understanding the returns spillovers across the Asian equities is very important. Therefore, we employed both DY (2012) and BK (2018) spillover frameworks to investigate the directional spillover of the nine Asian emerging equity markets using daily closing prices ranging from 5-January-2005 to 13-November-2021.



Furthermore, the main findings of this empirical study reveal a significant level of returns spillover across the Asian emerging equity markets, proving the existence of “spillover phenomena”. The outcomes of both spillover methods indicate that the total spillover index by DY 2012 and the short-term frequency index by BK 2018 are close to each other, with a value of 46.92% and 43.04%. However, the spillover connectedness is high at 56.25%, leading us to conclude that the emergence of the spillover in the emerging Asian stock market might depend on the time period. Moreover, the empirical results of the BK 2018 spillover framework also reveal that the spillover transmission to other emerging equity markets is extremely high in the short-term. These findings are in line with the study of Aslam et al. (2021).



The empirical findings are summarized as follows. Firstly, Indonesia, South Korea, and Taiwan are the major spillover net transmitters among the Asian emerging market, while China, India, and Pakistan are the major recipients of net return spillover. Secondly, the South Korean stock market has been identified as a major source of spillover that transmits risk to other Asian emerging stock markets. Finally, in this study, we observed that a high level of spillover was reported in 2020 during the COVID-19 crisis; a similar pattern of spillover has also been highlighted in European equity markets as a result of the turbulence caused by the spread of COVID-19, as detailed in the work of Aslam et al. (2021).



The empirical results of this study provide significant inference for policy makers and financial managers concerning the emerging equities transmission of financial shocks in equity returns. The findings demonstrated that Asian emerging stock markets remained interconnected and integrated with increasing spillovers during the crisis. Fluctuations in the Asian stock prices of one market are usually transmitted and cause changes in the prices of another equity market. The presence of spillover phenomena among the nine Asian equities suggests the chances of low diversification during a crisis period; thus, investors must be cautious and rational when investing. Hence, investors must invest in those stocks that possess low return spillovers, keeping their risk appetite in mind.



Investors stand to benefit from these insights as the findings affirm the reliability of spillover analysis, aiding cross-border investment decisions. Knowledge of dominant spillover transmitters empowers investors to tailor portfolios, considering the potential amplification of market moves from these key markets. Furthermore, linking spillover intensity with triggers prompts policy and regulatory reevaluation. Policymakers can leverage this knowledge to design measures that not only triggers but also enhance overall market resilience. Regulatory convergence among major spillover transmitters can facilitate smoother cross-border market interactions and reduce destabilization.



Despite the significance of this empirical research, it also possesses a few limitations based on which future studies can extend the contribution of this paper in several ways. Firstly, future studies can include an investigation of cross-country spillover effects in the European economies. Secondly, spillover effects between European equities and other economies are another domain that should be studied. Thirdly, considering the importance of spillover indices, researchers can use them as precautionary tools and consider their association with business cycles and global economic trends. Lastly, this study is limited to the methods described by DY (2012) and BK (2018); future studies can apply different methodologies such as Multivariate GARCH models and the cross-quantilogram approach.
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Table A1. Net pairwise return spillover according to the method described by Diebold and Yilmaz (2012).
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	China
	India
	Indonesia
	Malaysia
	Pakistan
	Philippines
	South Korea
	Taiwan
	Thailand





	China
	0
	−0.0186
	−0.1850
	−0.1524
	0.0212
	−0.0705
	−0.3169
	−0.3217
	−0.1138



	India
	0.0186
	0
	−0.4796
	−0.2167
	0.0378
	−0.0927
	−0.4460
	−0.3595
	−0.3808



	Indonesia
	0.1850
	0.4796
	0
	0.1224
	0.1504
	0.2649
	−0.1030
	−0.0423
	0.1470



	Malaysia
	0.1524
	0.2167
	−0.1224
	0
	0.0941
	0.1366
	−0.1566
	−0.1087
	0.0067



	Pakistan
	−0.0212
	−0.0378
	−0.1504
	−0.0941
	0
	−0.0615
	−0.1549
	−0.1185
	−0.1230



	Philippines
	0.0705
	0.0927
	−0.2649
	−0.1366
	0.0615
	0
	−0.3127
	−0.1935
	−0.1279



	South Korea
	0.3169
	0.4460
	0.1030
	0.1566
	0.1549
	0.3127
	0
	0.0497
	0.2052



	Taiwan
	0.3217
	0.3595
	0.0423
	0.1087
	0.1185
	0.1935
	−0.0497
	0
	0.1246



	Thailand
	0.1138
	0.3808
	−0.1470
	−0.0067
	0.1230
	0.1279
	−0.2052
	−0.1246
	0







Note: China = Shanghai Composite, India = BSE Sensex 30, Indonesia = JKSE Index, Malaysia = KLCI, Philippines = PSEI Composite, South Korea = KOSPI, Taiwan = Taiwan Weighted, Thailand = SET Index.













 





Table A2. Net pairwise return spillovers according to the method described by Baruník and Křehlík (2018).
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Panel I: The spillover table for the band: 3.14 to 0.79




	
Roughly corresponds to 1 day to 4 days (Short Term)




	

	
China

	
India

	
Indonesia

	
Malaysia

	
Pakistan

	
Philippines

	
South Korea

	
Taiwan

	
Thailand




	
China

	
0

	
−0.0370

	
−0.0841

	
−0.1181

	
0.0054

	
−0.0665

	
−0.1837

	
−0.1988

	
−0.0367




	
India

	
0.0370

	
0

	
−0.1191

	
−0.0674

	
−0.0019

	
−0.0401

	
−0.0568

	
−0.0522

	
−0.1663




	
Indonesia

	
0.0841

	
0.1191

	
0

	
−0.0883

	
0.0176

	
−0.0239

	
−0.0568

	
−0.0927

	
0.0761




	
Malaysia

	
0.1181

	
0.0674

	
0.0883

	
0

	
0.0254

	
0.0404

	
0.0189

	
−0.0306

	
0.1783




	
Pakistan

	
−0.0054

	
0.0019

	
−0.0176

	
−0.0254

	
0

	
−0.0204

	
−0.0336

	
−0.0151

	
−0.0196




	
Philippines

	
0.0665

	
0.0401

	
0.0239

	
−0.0404

	
0.0204

	
0

	
−0.0073

	
−0.0301

	
0.0587




	
South Korea

	
0.1837

	
0.0568

	
0.0568

	
−0.0189

	
0.0336

	
0.0073

	
0

	
−0.0641

	
0.1234




	
Taiwan

	
0.1988

	
0.0522

	
0.0927

	
0.0306

	
0.0151

	
0.0301

	
0.0641

	
0

	
0.1179




	
Thailand

	
0.0367

	
0.1663

	
−0.0761

	
−0.1783

	
0.0196

	
−0.0587

	
−0.1234

	
−0.1179

	
0




	
Panel II: The spillover table for the band: 0.79 to 0.31




	
Roughly corresponds to 4 days to 10 days. (Medium Term)




	

	
China

	
India

	
Indonesia

	
Malaysia

	
Pakistan

	
Philippines

	
South Korea

	
Taiwan

	
Thailand




	
China

	
0

	
0.0128

	
−0.0620

	
−0.0248

	
0.0081

	
−0.0003

	
−0.0820

	
−0.0729

	
−0.0468




	
India

	
−0.0128

	
0

	
−0.2254

	
−0.1018

	
0.0207

	
−0.0328

	
−0.2388

	
−0.1902

	
−0.1371




	
Indonesia

	
0.0620

	
0.2254

	
0

	
0.1148

	
0.0733

	
0.1747

	
−0.0262

	
0.0316

	
0.0342




	
Malaysia

	
0.0248

	
0.1018

	
−0.1148

	
0

	
0.0393

	
0.0713

	
−0.0938

	
−0.0356

	
−0.0942




	
Pakistan

	
−0.0081

	
−0.0207

	
−0.0733

	
−0.0393

	
0

	
−0.0208

	
−0.0684

	
−0.0569

	
−0.0561




	
Philippines

	
0.0003

	
0.0328

	
−0.1747

	
−0.0713

	
0.0208

	
0

	
−0.1859

	
−0.0985

	
−0.1173




	
South Korea

	
0.0820

	
0.2388

	
0.0262

	
0.0938

	
0.0684

	
0.1859

	
0

	
0.0676

	
0.0430




	
Taiwan

	
0.0729

	
0.1902

	
−0.0316

	
0.0356

	
0.0569

	
0.0985

	
−0.0676

	
0

	
−0.0020




	
Thailand

	
0.0468

	
0.1371

	
−0.0342

	
0.0942

	
0.0561

	
0.1173

	
−0.0430

	
0.0020

	
0




	
Panel III: The spillover table for the band: 0.31 to 0.00




	
Roughly corresponds to 10 days to Inf days. (Long Term)




	

	
China

	
India

	
Indonesia

	
Malaysia

	
Pakistan

	
Philippines

	
South Korea

	
Taiwan

	
Thailand




	
China

	
0

	
0.0056

	
−0.0389

	
−0.0095

	
0.0077

	
−0.0037

	
−0.0512

	
−0.0500

	
−0.0303




	
India

	
−0.0056

	
0

	
−0.1351

	
−0.0474

	
0.0190

	
−0.0198

	
−0.1504

	
−0.1171

	
−0.0774




	
Indonesia

	
0.0389

	
0.1351

	
0

	
0.0960

	
0.0595

	
0.1141

	
−0.0200

	
0.0188

	
0.0366




	
Malaysia

	
0.0095

	
0.0474

	
−0.0960

	
0

	
0.0294

	
0.0249

	
−0.0818

	
−0.0424

	
−0.0774




	
Pakistan

	
−0.0077

	
−0.0190

	
−0.0595

	
−0.0294

	
0

	
−0.0203

	
−0.0529

	
−0.0465

	
−0.0473




	
Philippines

	
0.0037

	
0.0198

	
−0.1141

	
−0.0249

	
0.0203

	
0

	
−0.1194

	
−0.0649

	
−0.0693




	
South Korea

	
0.0512

	
0.1504

	
0.0200

	
0.0818

	
0.0529

	
0.1194

	
0

	
0.0461

	
0.0389




	
Taiwan

	
0.0500

	
0.1171

	
−0.0188

	
0.0424

	
0.0465

	
0.0649

	
−0.0461

	
0

	
0.0088




	
Thailand

	
0.0303

	
0.0774

	
−0.0366

	
0.0774

	
0.0473

	
0.0693

	
−0.0389

	
−0.0088

	
0








Note: China = Shanghai Composite, India = BSE Sensex 30, Indonesia = JKSE Index, Malaysia = KLCI, Philippines = PSEI Composite, South Korea = KOSPI, Taiwan = Taiwan Weighted, Thailand = SET Index.
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Figure 1. Price trends of the Asian emerging stock markets Indices ranging from 2005 to 2021. 
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Figure 2. Financial returns fluctuations of the Asian emerging stock indices. 
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Figure 3. Total return spillover of Asian emerging market by Diebold and Yilmaz (2012). 
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Figure 4. Return Spillovers, (To, From, Net) all Asian emerging stock markets by Diebold and Yilmaz (2012). 
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Figure 5. Return Spillover of Asian Emerging Market by Baruník and Křehlík (2018) method in terms of Short, Medium, and Long, respectively. 
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Figure 6. Return spillovers (To) all Asian emerging stock markets according to the method described by Baruník and Křehlík (2018). 
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Figure 7. Return spillovers (From) all Asian emerging stock markets, according to the method described by Baruník and Křehlík (2018). 
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Figure 8. Return spillovers (Net) all Asian emerging stock markets, according to the method described by Baruník and Křehlík (2018). 
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Table 1. Summary statistics of Asian emerging stock markets returns.
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	China
	India
	Indonesia
	Malaysia
	Pakistan
	Philippines
	South Korea
	Taiwan
	Thailand





	Mean
	0.024%
	0.051%
	0.044%
	0.012%
	0.046%
	0.032%
	0.028%
	0.025%
	0.020%



	Std.Dev.
	1.540%
	1.443%
	1.265%
	0.733%
	1.240%
	1.278%
	1.221%
	1.116%
	1.194%



	Kurtosis
	5.26154
	9.33308
	8.61167
	14.18593
	4.55860
	11.63273
	9.64224
	4.82645
	19.1970



	Skewness
	−0.5649
	−0.4623
	−0.5748
	−0.8511
	−0.5255
	−0.9905
	−0.5293
	−0.4848
	−1.2612



	Minimum
	−0.0925
	−0.1138
	−0.1095
	−0.0997
	−0.1009
	−0.1432
	−0.1117
	−0.0673
	−0.1606



	Maximum
	0.09034
	0.120
	0.09704
	0.06626
	0.08255
	0.09365
	0.11284
	0.06525
	0.10577



	Jarqua Bera Test
	5187.7
	15,759
	13,523
	36,577
	3920.2
	24,949
	16,858
	4341
	67,176



	ADF test
	−46.761 ***
	−46.995 ***
	−43.904 ***
	−43.241 ***
	−42.453 ***
	−45.132 ***
	−44.959 ***
	−44.131 ***
	−44.061 ***



	Count
	4311
	4311
	4311
	4311
	4311
	4311
	4311
	4311
	4311







Note: China = Shanghai Composite, India = BSE Sensex 30, Indonesia = JKSE Index, Malaysia = KLCI, Philippines = PSEI Composite, South Korea = KOSPI, Taiwan = Taiwan Weighted, Thailand = SET Index, *** refers to 1% significance level.













 





Table 2. Returns spillover among Asian emerging markets based on the method of Diebold and Yilmaz (2012).
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China

	
India

	
Indonesia

	
Malaysia

	
Pakistan

	
Philippines

	
South Korea

	
Taiwan

	
Thailand

	
From






	
China

	
70.52

	
2.17

	
4

	
3.84

	
0.37

	
2.38

	
6.75

	
6.61

	
3.36

	
29.48




	
India

	
2

	
53.81

	
8.33

	
5.53

	
0.49

	
5.94

	
9.53

	
8.31

	
6.04

	
46.17




	
Indonesia

	
2.34

	
4.02

	
43.87

	
10.23

	
0.8

	
8.24

	
10.47

	
9.78

	
10.25

	
56.13




	
Malaysia

	
2.47

	
3.58

	
11.33

	
44.52

	
0.6

	
8.22

	
10.2

	
10.01

	
9.07

	
55.48




	
Pakistan

	
0.56

	
0.83

	
2.16

	
1.44

	
88.66

	
1.05

	
1.86

	
1.53

	
1.9

	
11.33




	
Philippines

	
1.74

	
5.11

	
10.62

	
9.45

	
0.49

	
47.18

	
9.18

	
8.38

	
7.84

	
52.81




	
South Korea

	
3.9

	
5.52

	
9.55

	
8.79

	
0.47

	
6.37

	
39.84

	
17.67

	
7.9

	
60.17




	
Taiwan

	
3.71

	
5.08

	
9.4

	
9.03

	
0.47

	
6.64

	
18.12

	
40.42

	
7.13

	
59.58




	
Thailand

	
2.34

	
2.62

	
11.57

	
9.13

	
0.79

	
6.68

	
9.75

	
8.25

	
48.87

	
51.13




	
Directional to Others

	
19.06

	
28.93

	
66.96

	
57.44

	
4.48

	
45.52

	
75.86

	
70.54

	
53.49

	
422.28




	
Directional Including Own

	
89.58

	
82.74

	
110.83

	
101.96

	
93.14

	
92.7

	
115.7

	
110.96

	
102.36

	
46.92%




	
Net Directional Connectedness

	
−10.42

	
−17.24

	
10.83

	
1.96

	
−6.85

	
−7.29

	
15.69

	
10.96

	
2.36








Note: China = Shanghai Composite, India = BSE Sensex 30, Indonesia = JKSE Index, Malaysia = KLCI, Philippines = PSEI Composite, South Korea = KOSPI, Taiwan = Taiwan Weighted, Thailand = SET Index.













 





Table 3. Returns spillover among Asian emerging markets using the method described by Baruník and Křehlík (2018).






Table 3. Returns spillover among Asian emerging markets using the method described by Baruník and Křehlík (2018).





	
Panel I: The spillover table for the band: 3.14 to 0.79. Roughly corresponds to 1 day to 4 days (Short Term)




	

	
China

	
India

	
Indonesia

	
Malaysia

	
Pakistan

	
Philippines

	
South Korea

	
Taiwan

	
Thailand

	
From




	
China

	
51.22

	
1.42

	
2.38

	
2.62

	
0.21

	
1.59

	
4.61

	
4.44

	
2.14

	
19.41




	
India

	
1.09

	
40.47

	
3.64

	
2.72

	
0.33

	
3.34

	
4.26

	
3.81

	
2.86

	
22.05




	
Indonesia

	
1.63

	
2.56

	
29.67

	
6.86

	
0.64

	
5.3

	
6.4

	
6.32

	
6.2

	
35.91




	
Malaysia

	
1.56

	
2.11

	
6.07

	
30.3

	
0.37

	
5.04

	
6.04

	
6.25

	
4.83

	
32.27




	
Pakistan

	
0.25

	
0.31

	
0.8

	
0.6

	
57.88

	
0.44

	
0.6

	
0.43

	
0.77

	
4.2




	
Philippines

	
0.99

	
2.97

	
5.09

	
5.4

	
0.26

	
33.02

	
4.37

	
4.49

	
3.82

	
27.39




	
South Korea

	
2.96

	
3.75

	
5.89

	
6.21

	
0.3

	
4.3

	
28.45

	
12.39

	
4.79

	
40.59




	
Taiwan

	
2.65

	
3.34

	
5.49

	
5.98

	
0.29

	
4.22

	
11.81

	
28.17

	
4.09

	
37.87




	
Thailand

	
2.21

	
1.36

	
6.88

	
6.44

	
0.59

	
4.34

	
5.9

	
5.15

	
35.12

	
32.87




	
Contribution To

	
13.34

	
17.82

	
36.24

	
36.83

	
2.99

	
28.57

	
43.99

	
43.28

	
29.5

	
252.56




	
Contribution Including Own

	
64.56

	
58.29

	
65.91

	
67.13

	
60.87

	
61.59

	
72.44

	
71.45

	
64.62

	
43.04%




	
Net Spillover

	
−6.07

	
−4.23

	
0.33

	
4.56

	
−1.21

	
1.18

	
3.4

	
5.41

	
−3.37




	
Panel II: The spillover for the band: 0.79 to 0.31. Roughly corresponds to 4 days to 10 days. (Medium Term)




	

	
China

	
India

	
Indonesia

	
Malaysia

	
Pakistan

	
Philippines

	
South Korea

	
Taiwan

	
Thailand

	
From




	
China

	
12.9

	
0.47

	
1.02

	
0.79

	
0.11

	
0.48

	
1.34

	
1.35

	
0.76

	
6.32




	
India

	
0.58

	
8.7

	
2.93

	
1.8

	
0.11

	
1.61

	
3.25

	
2.79

	
1.99

	
15.06




	
Indonesia

	
0.46

	
0.9

	
9.19

	
2.18

	
0.11

	
1.86

	
2.52

	
2.16

	
2.56

	
12.75




	
Malaysia

	
0.57

	
0.88

	
3.22

	
9.22

	
0.15

	
1.96

	
2.52

	
2.3

	
2.58

	
14.18




	
Pakistan

	
0.18

	
0.3

	
0.77

	
0.5

	
19.98

	
0.34

	
0.73

	
0.63

	
0.63

	
4.08




	
Philippines

	
0.48

	
1.31

	
3.43

	
2.6

	
0.15

	
9.22

	
2.97

	
2.4

	
2.49

	
15.83




	
South Korea

	
0.6

	
1.1

	
2.28

	
1.68

	
0.11

	
1.29

	
7.34

	
3.37

	
1.94

	
12.37




	
Taiwan

	
0.7

	
1.08

	
2.45

	
1.98

	
0.12

	
1.51

	
3.98

	
7.92

	
1.91

	
13.73




	
Thailand

	
0.34

	
0.76

	
2.87

	
1.73

	
0.13

	
1.44

	
2.33

	
1.89

	
8.83

	
11.49




	
Contribution To

	
3.91

	
6.8

	
18.97

	
13.26

	
0.99

	
10.49

	
19.64

	
16.89

	
14.86

	
105.81




	
Contribution Including Own

	
16.81

	
15.5

	
28.16

	
22.48

	
20.97

	
19.71

	
26.98

	
24.81

	
23.69

	
53.14%




	
Net Spillover

	
−2.41

	
−8.26

	
6.22

	
−0.92

	
−3.09

	
−5.34

	
7.27

	
3.16

	
3.37




	
Panel III: The spillover for the band: 0.31 to 0.00. Roughly corresponds to 10 days to Inf days. (Long Term)




	

	
China

	
India

	
Indonesia

	
Malaysia

	
Pakistan

	
Philippines

	
South Korea

	
Taiwan

	
Thailand

	
From




	
China

	
6.41

	
0.27

	
0.6

	
0.43

	
0.06

	
0.31

	
0.8

	
0.82

	
0.46

	
3.75




	
India

	
0.32

	
4.64

	
1.77

	
1.02

	
0.05

	
1

	
2.02

	
1.71

	
1.19

	
9.08




	
Indonesia

	
0.25

	
0.55

	
5

	
1.19

	
0.05

	
1.08

	
1.55

	
1.3

	
1.49

	
7.46




	
Malaysia

	
0.34

	
0.59

	
2.05

	
5

	
0.08

	
1.22

	
1.64

	
1.46

	
1.66

	
9.04




	
Pakistan

	
0.13

	
0.22

	
0.59

	
0.35

	
10.8

	
0.27

	
0.54

	
0.48

	
0.49

	
3.07




	
Philippines

	
0.27

	
0.82

	
2.11

	
1.45

	
0.09

	
4.94

	
1.85

	
1.49

	
1.53

	
9.61




	
South Korea

	
0.34

	
0.66

	
1.37

	
0.91

	
0.06

	
0.78

	
4.05

	
1.91

	
1.17

	
7.2




	
Taiwan

	
0.37

	
0.66

	
1.47

	
1.07

	
0.06

	
0.9

	
2.33

	
4.33

	
1.13

	
7.99




	
Thailand

	
0.19

	
0.5

	
1.82

	
0.97

	
0.07

	
0.9

	
1.52

	
1.21

	
4.91

	
7.18




	
Contribution To

	
2.21

	
4.27

	
11.78

	
7.39

	
0.52

	
6.46

	
12.25

	
10.38

	
9.12

	
64.38




	
Contribution Including Own

	
8.62

	
8.91

	
16.78

	
12.39

	
11.32

	
11.4

	
16.3

	
14.71

	
14.03

	
56.25%




	
Net Spillover

	
−1.54

	
−4.81

	
4.32

	
−1.65

	
−2.55

	
−3.15

	
5.05

	
2.39

	
1.94








Note: China = Shanghai Composite, India = BSE Sensex 30, Indonesia = JKSE Index, Malaysia = KLCI, Philippines = PSEI Composite, South Korea = KOSPI, Taiwan = Taiwan Weighted, Thailand = SET Index.
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