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Abstract

:

The return and volatility spillover effects on Asian Dragons were investigated in this study. Yahoo Finance provided the monthly statistics (from August 1997 to December 2020). This study used a generalized autoregressive conditional heteroskedasticity–autoregressive moving average (GARCH–ARMA) model. The results showed that return spillover effects were observed in unidirectional relationships, but volatility spillover effects were shown in both unidirectional and bidirectional connections. The TSEC Weighted Index (TWII) and the Hang Seng Index (HSI) were net stock market return transmitters to other markets, whereas the Straits Times Index (STI) and the Korean Composite Stock Price Indices (KOSPI) were net receivers. Simultaneously, the STI was a significant net transmitter of stock market volatility to other markets, according to research. As a result, the KOSPI has become a safe haven for portfolio investors. Portfolio managers and overseas investors who are reviewing investment and asset allocation decisions should be aware of these facts.
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1. Introduction


The economies of Hong Kong, South Korea, Taiwan, and Singapore are known as the four Asian dragons. Between the middle of the 1950s and the beginning of the 1990s, those four economies witnessed fast industrialization, technical innovation, and extraordinarily rapid growth rates of approximately 7% per year (Bhatia and Gupta 2018). According to Hsieh (2011), East Asian and Southeast Asian economies maintained macroeconomic stability and sustained economic growth prior to the Asian financial crisis in 1997.



The Asian financial crisis of 1997 was the first major setback for the four Asian Dragons. A wave of speculative attacks hit the Hong Kong stock exchange. Furthermore, the large number of non-performing business loans in South Korea resulted in a massive stock market meltdown. Taiwan and Singapore, on the other hand, suffered only minimal losses. Fortunately, all four economies recovered well (Garay 2003; Khan and Woo 2009). In the global financial system, these countries began to become more prominent and competitive (Yilmaz 2010).



Because Asian stock markets are still emerging, this research focuses on those markets (Li and Giles 2015). For international portfolio investors seeking diversity, the markets of emerging countries have long been popular choices. These markets have piqued the interest of international investors. As a result, such investors prefer to put their money into emerging markets. As stated by Fu et al. (2011), emerging markets can offer higher returns and greater diversity. A recent study by Huruta et al. (2021) stated that investing strategies could be based on the spillover impact of returns and the volatility in commodities markets (oil and gold), currency rate, and stock prices.



Due to Asian economies’ enormous size and potential for diversification, foreign investors are interested not only in the stock and currency markets, but also in other classes of assets, such as bonds, commodity futures, and real estate investments. Excessive spillover between asset classes is typically a sign of market uncertainty. Foreign and international investors with multi-asset portfolios benefit from learning more about the spillover connections of major domestic financial markets (Liow et al. 2021). Investors’ portfolio diversifications and hedging strategies can be improved with a better understanding of the effects of return and volatility on domestic financial markets.



Our study is useful for local investors in Hong Kong, South Korea, Taiwan, and Singapore (the four Asian Dragons) and for the policymakers of those economies. When evaluating risk and market stability, and creating regulatory control measures, policymakers must know which markets among the four Asian Dragons are net transmitters and which are net receivers of volatility transmission.



Previous preliminary studies on the effects of return and volatility spillover were mostly focused on developed markets (Hamao et al. 1990; Karolyi 1995; Koutmos and Booth 1995; Lin et al. 1991; Nelson 1991; Poon and Taylor 1992; Susmel and Engle 1994; Theodossiou and Lee 1993). Over time, the emphasis has shifted from market return and volatility spillovers in developed markets to market return and volatility spillovers in emerging markets (Abbas et al. 2013; Chuang et al. 2007; Diebold and Yilmaz 2009; Hamao et al. 1990; Li and Giles 2015; Liu and Pan 1997; Miyakoshi 2003; Mohammadi and Tan 2015; Singh et al. 2010; Wang and Wang 2010; Wei et al. 1995). Likewise, return and volatility spillover research in regional developing markets has proliferated (Bayramoğlu and Abasiz 2017; Bozma and Başa 2018; Çelik et al. 2018; Gürsoy and Eroğlu 2016; Hung 2019b; Johansson and Ljungwall 2009; Kutlu and Karakaya 2020; Mukherjee and Mishra 2010; Roni et al. 2018; Worthington and Higgs 2004; Yilmaz 2010). However, the spillover effects of return and volatility in particular stock markets in the four Asian Dragons (Hong Kong, South Korea, Taiwan, and Singapore) during the Asian financial crisis in August 1997, the Global Financial Crisis in September 2008, and the COVID-19 outbreak in late December 2019 have been rarely examined. Despite the importance of the prominent and competitive international portfolio managers (Yilmaz 2010), few studies examined how these spillover effects were transmitted to other financial markets. The four Asian Dragons have demonstrated a path of convergence toward the markets of the most developed nations, as evidenced by their recent declines in growth rates. However, their process of catching up is undoubtedly one of the fastest and most interesting topics for study (Yash and Anmol 2018).



For many years, particularly since the Asian crisis of the late 1990s, the nature of financial market return and volatility dependency has been debated (Diebold and Yilmaz 2009; Forbes and Rigobon 2002; King et al. 1994). Because of the consequences for global integration and financial deregulation, the relationship between developing and developed economies has been of interest to financial economists (Hung 2019a). With greater global financial integration, investors and policymakers are increasingly interested in the transmission of information regarding return and volatility across equity markets (Yousaf et al. 2020).



To lessen the risk of contagion when asset volatility spreads from one market to another during a crisis, portfolio managers must change their asset allocation (Yang and Zhou 2017) and financial policymakers must alter their practices (Yousaf and Hassan 2019). This study’s major objectives were to determine how the four Asian Dragons were affected by the spillover effects of stock market returns and volatility. It was prompted by changes in stock prices in financial markets during the Asian financial crisis, the Global Financial Crisis, and the COVID-19 outbreak. As a result, portfolio managers and policymakers needed to comprehend these occurrences, which was crucial in calculating and evaluating the risk of a geographically diversified portfolio. The research added to the body of knowledge about the impacts of returns and volatility on stock market spillovers.



One significant contribution of this study is that it is likely one of the few studies to provide a thorough understanding of the spillover effects of returns and volatility within the four Asian Dragons (Hong Kong, South Korea, Taiwan, and Singapore). Our study was motivated by the possibility of predicting the spillover effects of returns and volatility, particularly the largest effects, which can be of great interest for traders, investors, and academicians alike. This study revisits earlier findings and contributes to the literature about the spillover effects of returns and volatility by a monthly time series instead of the earlier daily and annual data. Another significant aspect of this study is that it expands upon the initial objective by not only examining the relationships between various stock markets, but also the spillover effects of such relationships on stock markets.



This was article is divided into the following sections. Section 2 includes the literature review and the hypotheses that were established. Section 3 reports on the research approach. Section 4 contains the empirical findings, as well as a commentary. In the Conclusion section (Section 5), limitations and ideas for further study are mentioned.




2. Literature Review and the Development of Hypotheses


In order to create an ideal portfolio, Markowitz’s (1959b) modern portfolio theory explains the relationships between various stock markets. The idea is to diversify a portfolio’s risk by including both risky and less risky (or risk-free) assets. During a financial crisis, the top stock market exhibits increased volatility. As a result, portfolio investors must diversify their holdings by investing in emerging stock markets with a low level of integration. To find opportunities for portfolio diversification across markets and over time, portfolio managers must analyze the risk transmission between various equity markets (Yousaf et al. 2020). When creating investment portfolios, a thorough understanding of the connections between various domestic financial markets within a domestic economy is important (Diebold and Yilmaz 2012, 2014).



This section considers studies that addressed information on returns and volatility that is transmitted between stock markets in Asia and other countries. Using a multivariate generalized autoregressive conditional heteroskedasticity (GARCH) family model, Mohammadi and Tan (2015) explored the effects of daily return and volatility in the stock markets of the United States, Hong Kong, and mainland China. Their study revealed a one-way return from the United States to the other three markets, as well as a volatility spillover effect. On the other hand, there were only minor correlations between mainland China and international markets. The study’s findings could have a major impact on portfolio diversification, risk management, and international investment. Li and Giles (2015) discovered that the United States market has considerable unidirectional shock and volatility spillovers to Japan and to developing economies in Asia. Remarkably, that study found that the Chinese stock market had a higher influence on the Japanese stock market than previously thought. Miyakoshi (2003) used a bivariate exponential GARCH (EGARCH) model and showed that when it came to the spillover effects of return and volatility from developed countries to emerging markets, the Japanese stock market had a greater impact on developing stock markets in Asia than on the US stock market. Chuang et al. (2007) also presented the Japanese stock market as essential in spreading volatility to other East Asian financial markets.



Lee and Goh (2016) highlighted that the largest source of mean spillover effects was the US market. Despite the fact that the Hong Kong market’s past volatility and shock spillover effects were broader, ASEAN markets tended to react more strongly to bad news from the US market. The autoregressive GARCH (AR-GARCH) model with same-day effect was used by Singh et al. (2010) to predict volatility spillovers in North American, European, and Asian stock markets. The stock markets in Asia and Europe have a larger spatial impact. Premaratne and Balasubramanyan (2003) claimed that volatility in a smaller market might easily spread to a larger market. In contrast, Liu and Pan (1997) provided evidence that the US stock market had a stronger influence on emerging Asian stock markets than on the Japanese stock market.



Wang and Wang (2010) investigated the volatility spillovers between developing and developed stock markets using a multivariate GARCH model. According to empirical evidence, developing countries’ market openness had a major impact on the impact of current markets. Yilmaz (2010) also confirmed that, based on his analysis, the spread of volatility across markets had overtaken the spread of return spillovers. During crisis and non-crisis periods, there was a significant gap in the East Asian return and volatility spillover indices.



In terms of stock returns during and after the Global Financial Crisis, Hung (2019b) stated that the correlation between China’s market and other markets looked to be exceptional. In addition, the Chinese market’s volatility appeared to have a significant impact on other markets. Multivariate EGARCH was employed by Johansson and Ljungwall (2009) to show that Taiwan’s mean spillovers affected both China and Hong Kong. The Hong Kong market’s volatility flowed over into Taiwan, affecting the mainland China market’s instability. Despite the fact that foreign investment possibilities have been limited until recently, this implies that the mainland Chinese stock market is linked to other stock markets.



The GARCH model was used by Kutlu and Karakaya (2020) to examine the return and volatility spillovers between the Borsa Istanbul stock exchange (BIST) and the Moscow stock exchange (RTS). In the pre-crisis era, there was a return spillover from the BIST to the RTS, but neither the return nor the volatility of the RTS spilled over to the BIST. There was little evidence of return and volatility spillover between the the BIST and the RTS in the post-crisis period.



The stock markets of New York, London, and Tokyo all have mean and volatility spillover effects, according to Hamao et al. (1990). The strength of the global financial markets was highlighted by this dichotomy. However, the openness of developing stock markets has little impact on open-to-close returns. The conditional mean spillover between the New York and London markets and those in Taiwan and Hong Kong is applicable only to close-to-open returns. Hamao et al. also discovered that the average spillover effects from London and New York to Taiwan and Hong Kong were generally unidirectional. There were volatility spillover effects from New York to Tokyo and Hong Kong, as well as from Tokyo to London and New York (Wei et al. 1995).



Mukherjee and Mishra (2010) looked into stock market integration and volatility spillovers between India and its major Asian competitors. India and its Asian competitors have bidirectional and positive intra-day return spillovers. To investigate volatility transmission across Asian stock markets, Worthington and Higgs (2004) utilized a multivariate GARCH model. Based on the data, positive mean and volatility spillovers were identified. Short-run shocks and long-run volatility in Turkey’s conditional variance were influenced by short-run shocks and long-run volatility in Poland and Hungary’s financial markets, according to Bozma and Başa (2018). Volatility and return spillovers between the fragile five nations (Brazil, India, Indonesia, South Africa, and Turkey) were discovered by Gürsoy and Eroğlu (2016). They noticed that the Indian stock market’s volatility spilled over into the other four markets. Furthermore, data showed that all of those four markets had a return spillover to Indonesian stock markets. Lee (2009) looked into the effects of volatility spillovers across six Asian stock markets. That research demonstrated significant volatility spillover effects between these countries’ stock markets.



Prior to the Global Financial Crisis of 2007–2008, Roni et al. (2018) found a lower correlation between Asian developing stock markets. During the Global Financial Crisis, both the return and volatility spillover indices hit new highs. In contrast, there was no short-run causation in the Chinese and Bangladesh stock markets. Similarly, there was no correlation between the stock markets of Malaysia, the Philippines, South Korea, and Bangladesh during the pre-crisis, crisis, and post-crisis stages. The only exception was the Indian stock market, which experienced a bidirectional causality from India to Bangladesh. Diebold and Yilmaz (2009) found that return spillovers had a rapidly expanding pattern, but still no explosions, whereas volatility spillovers seemed to have no pattern, but a significant surge on the twenty major stock markets. Abbas et al. (2013) looked at the volatility spillover of the four Asian markets from the United States, Singapore, and Japan. There was no evidence that the situation was reversed. These results could be explained by international economics, trade, and investment links, as well as by recent financial market integration and policy coordination.



The value-at-risk EGARCH (VAR-EGARCH) model was used by Çelik et al. (2018) to explore cross-country volatility and return spillovers. They highlighted that Indonesia, Mexico, Nigeria, the Philippines, and Turkey had not exceeded key market indicators. The distribution of information shocks was unequal among nations and among statistically significant sections internally. Excluding the Nigerian stock exchange, all of the stock markets were more vulnerable to unfavorable information shocks. When the market received negative news, it experienced higher volatility than when the market received favorable news.



The Morgan Stanley Capital International (MSCI) Index volatility spillovers in stock markets in Brazil, Mexico, Russia, and Turkey were researched by Bayramoğlu and Abasiz (2017). Negative shocks in the MSCI Index had a bigger influence on return variance than positive shocks in the Mexican and Russian indices, according to the researchers. Baek and Oh (2016) applied a Leverage Heteroskedastic Autoregressive Realized Volatility (LHAR) model. Using the LHAR model, many decompositions of the Hang Seng Index (HSI) to the the Korean Composite Stock Price Indices (KOSPI) spillover effects into moderate negative daily spillover were demonstrated.



Our study refers to an adequate influential paper and relevant past study by Chen and Huang (2010). The earlier study by Chen and Huang (2010) examined the impacts of leverage and spillover on the returns and volatility of exchange-traded funds (ETFs) and stock indices in developed and emerging countries. They found that Hong Kong had the best return–spillover effects, followed by Singapore. However, Taiwan’s stock index return was noted to have a significant negative impact on ETF return. That study particularly highlighted the existence of bidirectional implications on the spillover effects on stock index and ETF volatilities.



Our study is different from the study of Chen and Huang (2010) in the following aspects. Chen and Huang (2010) examined the return and volatility spillover between Canada, the UK, France, Germany, Hong Kong, and Japan and three emerging markets, Singapore, Korea and Taiwan, whereas our study examines the volatility as well as return spillover between Hong Kong, South Korea, Taiwan, and Singapore (the four Asian Dragons). More specifically, our study first examines the return as well as the volatility spillovers, whereas Chen and Huang (2010) examined both stock index and ETF returns. Second, our study examines the spillovers between the four Asian Dragons, whereas Chen and Huang (2010) examined the spillover and the leverage effects on returns and volatilities of both the stock index andthe ETF. Third, our study focuses on the Asian financial crisis (August 1997), the Global Financial Crisis (September 2008), and the COVID-19 outbreak (late December 2019), whereas Chen and Huang (2010) examined the spillovers using daily data. Fourth, our study uses the GARCH–ARMA model, whereas Chen and Huang (2010) employed the GARCH–ARMA and EGARCH–ARMA models. Finally, our full data sample is monthly data from August 1997 to December 2020, whereas Chen and Huang (2010) used a sample period from 14 January 2000 to 19 June 2019. Apart from these differences, the study of Chen and Huang (2010) is very beneficial for understanding the return and volatility spillover among the stock markets of the four Asian Dragons.



Overall, there is increased interest in research that studies how the spillover effects of return and volatility affect different countries. Compared to other Asian stock markets, the economy of the four Asian Dragons has recently been more open. Given the volatility in many stock markets, we need to understand the issue of spillover effects. Portfolio investors and policymakers may not be aware of the current state and unforeseen shifts in the spillover transmission of return and volatility in the context of this study. As a result, the main goal of our study is to contribute to the empirical knowledge of these subjects.



The impact of spillovers on return and volatility may be classified into six classes based on the following (Huruta et al. 2021). First, there are bidirectional return spillover effects in stock markets. Second, stock markets exhibit bidirectional volatility spillover effects. Third, stock markets exhibit unidirectional return spillovers. Fourth, stock markets exhibit unidirectional volatility spillover effects. Fifth, there are no stock market return spillovers. Sixth, there are no stock market spillover effects on volatility. As a result, the following hypotheses were proposed:



Hypothesis 1a (H1a).

Return spillover effects are visible in the KOSPI and the HSI.





Hypothesis 1b (H1b).

Volatility spillover effects are visible in the KOSPI and the HSI.





Hypothesis 2 (H2a).

Return spillover effects are visible in the STI and the HSI.





Hypothesis 2b (H2b).

Volatility spillover effects are visible in the STI and the HSI.





Hypothesis 3a (H3a).

Return spillover effects are visible in the TWII and the HSI.





Hypothesis 3b (H3b).

Volatility spillover effects are visible in the TWII and the HSI.





Hypothesis 4a (H4a).

Return spillover effects may be seen in the STI and the KOSPI.





Hypothesis 4b (H4b).

Volatility spillover effects may be seen in the the STI and the KOSPI.





Hypothesis 5a (H5a).

Return spillover effects are visible in the TWII and the KOSPI.





Hypothesis 5b (H5b).

Volatility spillover effects are visible in the TWII and the KOSPI.





Hypothesis 6a (H6a).

Return spillover effects are visible in the TWII and the STI.





Hypothesis 6b (H6b).

Volatility spillover effects are visible in the TWII and the STI.






3. Methodology


The stock market’s monthly closing price was used in this investigation. The closing price of the stock index is utilized to guarantee that the monthly findings are accurate. Each market’s stock index is transformed into a stock index return. Returns are calculated using the logarithm of price relatives. Equation (1) expresses the logarithmic difference between the current month’s closing price yield and the prior month’s closing price yield (Robiyanto et al. 2020).


    y  t       = ln (  p t  /    p t   (  − 1  )  ) × 100   



(1)







Hong Kong, Taiwan, South Korea, and Singapore, the four Asian Dragon stock markets, offered monthly data samples. This the stock markets’ information is shown in Table 1.



The Yahoo Finance website (Yahoo Finance 2021a, 2021d, 2021c, 2021b) provided monthly statistics for the four stock markets from August 1997 through December 2020. Information on the Asian financial crisis (August 1997), the Global Financial Crisis (September 2008), and the COVID-19 outbreak (late December 2019) were included in the data statistics. The six stock market pairs that were matched included the KOSPI–HSI, the STI–HSI, the TWII–HSI, the STI–KOSPI, the TWII–KOSPI, and the TWII–STI.



The ARMA-LM test, the stationarity test, and the Lagrange multiplier test were carried out in this study. Furthermore, both conditional heteroscedasticities and GARCH effects were explained using the GARCH–ARMA model. Equations (2) and (3) show the spillover effects of returns for a single nation stock index.


   R  i , t  m  =  β 0  +   ∑   i = 1  g   β i   R  i , t − i  m  + d  R  i ,   t − 1  e  +  ε  i ,   t  m  +   ∑   i = 1  s   γ i   ε  i , t − i  m   



(2)






   h  i , t  m  =  b 0  +   ∑   i = 1  q   b i   ε  i , t − 1    m 2    +   ∑   i = 1  p   ξ i   h  i , t − i  m   



(3)







Huruta et al. (2021) and Chen and Huang (2010) stated that H0 (d = 0) and H1 (d ≠ 0) were evaluated using the parameter (  d  R  i , t − 1  e   ). H0 indicates that the sequence had no return spillover impact. H1 denotes that the sequence had spillover effects on returns. However, Equations (4) and (5) show the volatility spillover effects for a single nation’s stock index.


   R  i , t  m  =  β 0  +   ∑   i = 1  g   β i   R  i , t − i  e  +  ε  i , t  m  +   ∑   i = 1  s   γ i   ε  i , t − i  m   



(4)






   h  i , t  m  =  b 0  +   ∑   i = 1  q   b i   ε  i , t − i    m 2    +   ∑   i = 1  p   ξ i   h  i , t − i  m  + l  ε  i , t − 1    e 2     



(5)







The two hypotheses, H0 (l = 0) and H1 (l ≠ 0), were tested through the parameter (    l  ε  i , t − 1    e 2     ). H0 demonstrated that there were no volatility spillover effects in the series. The H1-suggested sequence, on the other hand, exhibited volatility spillover effects.




4. Findings and Discussion


The empirical results obtained through a number of steps are presented in this section. The descriptive data are shown in Table 2. The sample correlations for all equity markets are shown in Table 3. The ADF, LM, and ARCH–LM model diagnostics are provided in Table 4. Finally, in Table 5 and Table 6, the GARCH–ARMA model was used to examine the effects of return (d) and volatility (l) spillovers.



Table 2 shows that the whole stock market index had a positive return. The KOSPI (SD = 7.845795) and the HSI (SD = 6.921183) had the most volatile stock markets among nations. Mostly all stock markets were negative and left-skewed, but Korean stock markets were positive and right-skewed. In terms of the kurtosis parameter, all stock market returns seemed to have a leptokurtic distribution. In addition, the J–B statistic revealed that the data followed a normal distribution. This implied that the residual’s normal distribution assumption could not be ruled out (Chen and Huang 2010). Table 3 explains the correlation matrix in more detail.



As shown in Table 3, the highest correlation (0.793989) was found between the STI and the HSI, while the lowest correlation was found between the TWII and the KOSPI (0.544596). When it comes to geographical issues, Taiwan and Hong Kong share a strong relationship (0.604508). Geographical issues may be at play in the TWII and HSI markets for close-to-open returns, according to Wei et al. (1995). During the data collection, the stock markets grew increasingly interconnected. International investors should take account the strong integration in terms of shock and volatility implications, as this would reduce the possible profits from a global portfolio (Khan 2011). In addition, the monthly return of stock markets is depicted in Figure 1.



When the Asian financial crisis began in August 1997, stock markets had no higher returns than they did by the end of 1998. In the same way, the financial crisis in September 2008 and the COVID-19 pandemic in late 2019 happened in the same year. For all stock markets, the hypothesis of no unit roots is accepted (Table 4). We can use ARMA to model the data because we do not need to integrate or differentiate parameters. In addition, the Akaike Information Criterion (AIC) was used to diagnose the ARMA and GARCH models. The AIC had superior small sample properties, while the Schwarz criterion (SBC) was better with large samples. As our study performed with a small sample, a minimum AIC value was required in selected the best ARMA model. After we established the model, we proceeded and tested to ensure that it had no serial correlation. We were expecting to have an insignificant result, to accept the null hypothesis of no serial correlation. Based on the Lagrange multiplier test, all stock markets had no serial correlation. Then, we proceeded to check for ARCH effect/serially correlated variance. The Lagrange multiplier test was used to explain the ARCH effect and to reduce heteroskedasticity in the data’s volatility. We expected a significant result to reject the null hypothesis of no ARCH effects. Then, we proceeded to identify our GARCH model.



The null hypothesis of no ARCH influence across all stock markets was rejected. Further, we showed four appropriate GARCH models. Since we were already testing our GARCH model, the null hypothesis of no serial correlation in the variance was accepted. To accept the null hypothesis, we needed insignificant values for the second ARCH–LM test. Our results indicated that the ARCH–LM test had insignificant values (0.8346—HSI, 0.471—KOSPI, 0.6532—STI, and 0.5242—TWII). Table 5 and Table 6 show the use of the GARCH–ARMA model to determine whether stock market returns and volatility had any spillover effects. Studying the spillover effects on GARCH was much like exploring the VAR model with the ARCH effects. We determined if one investment instrument (stock market index) affected the other, and vice versa. Using the impact of a lagged stock market index, we considered whether the return of one stock market index influenced the return of another.



For the second (STI—HSI) and fifth (TWII—KOSPI) pairs, the lagged stock market return (d) was positive and significant at the 0.05 and 0.1 levels, respectively. The unidirectional spillover effects of the return from the lagged Hang Seng Index on the present Straits Times Index are particularly noteworthy. It was followed by the lag of the TWII on the KOSPI, indicating that returns were transmitted. The TWII and the HSI were the biggest net transmitters of returns to foreign stock markets, while the STI and the KOSPI were the biggest net receivers. As a result, H2a and H5a were supported by empirical evidence. The considerable trade volumes between the STI—HSI and TWII—KOSPI stock markets explained the spillover effect of return between the stock markets of the concerned countries. Returns from the HSI to the STI, due to the Hong Kong stock market, had a larger role in transmitting the four Asian Dragons’ returns than returns from other stock markets. These results were consistent with the previous findings of Chen and Huang (2010), who provided evidence for returns transmission by demonstrating the strong and positive influence of lagged stock index returns for Singapore and Hong Kong. As the regional financial hub, the Hong Kong stock market has a significant impact (Lee and Goh 2016). Table 3 also shows the highest correlation between the STI and the HSI. Due to minor spillover effects from the TWII to the KOSPI, investors altered their asset allocation to the Taiwan 50 ETF. Semiconductor manufacturing is a big part of its portfolio, and technology businesses have a lot of export potential (Chen and Huang 2010). These results were in contrast with the findings of Chen and Huang (2010), who reported that the presence of ETF performance in Taiwan was significantly impacted negatively by the lagged stock index return. The withdrawal of foreign investment, particularly from Taiwan’s stock markets, was partly due to speculators’ growing concerns over the nation’s economic slowdown, decline in individual consumption, and political unrest. Moreover, the lowest connection between Taiwan and South Korean stock returns supported the modest spillover effects. These findings were also in line with Chen and Huang’s earlier (Chen and Huang 2010) research, which found that the estimated coefficients of lagged ETF return for South Korea and Taiwan had a positive impact on recent stock index returns, demonstrating the existence of the spillover effect.



At 0.01 and 0.05 levels, the lagged stock markets’ residual in the conditional variance (l) equation was positive for the second (STI—HSI), third (TWII—HSI), fifth (TWII—KOSPI), and sixth (TWII—STI) pairs. Nonetheless, at 0.01 and 0.05 levels, the first (HSI—KOSPI) and fourth (STI—KOSPI) combinations showed a negative effect. Our findings were in line with those of Baek and Oh (2016), who showed that many decompositions of the HSI to the KOSPI spillover effects moderate negative daily spillover. The first pair (HSI—KOSPI), the second pair (STI—HSI), the third pair (TWII—HSI), and the fifth pair (TWII—KOSPI) demonstrated unidirectional volatility spillover effects. In contrast, the fourth pair (STI—KOSPI) and sixth pair (TWII—STI) represented bidirectional volatility spillover effects.



These findings were consistent with those of Lee (2009), who demonstrated significant volatility spillover effects between six Asian stock markets. This implies that portfolio investors can diversify risk by creating a portfolio from these stock markets. These results were also in line with the previous studies by Yousaf et al. (2020), who found the considerable trade volumes between the United States and two Latin American stock markets (Brazil and Mexico) explained the volatility linkages between the stock markets of the concerned countries. Based on those linkages, this highlighted evidence supporting volatility transmission. According to our findings, Hong Kong was identified as the largest net transmitter of volatility to other stock markets. These findings suggested that portfolio investors can obtain the maximum benefit of diversification by establishing a portfolio.



Singapore, South Korea, and Taiwan emerged as net stock market volatility transmitters to other markets. Specifically, given that the volatility spillovers to the KOSPI were quite minor during the observation, the KOSPI was a portfolio investors’ safe haven. These findings are supported by Chen and Huang (2010), who showed that the volatility of stock index returns had a negative impact on conditional variance of ETF returns in Korea, but its effect was minor. As stated by Markowitz (1952a), assets (stocks) should have a negative correlation. Instead of using a net receiver, the KOSPI used a net transmitter.



To summarize, H1b, H2b, H3b, H4a, H4b, H5b, H6a, and H6b were all accepted by the empirical data. Due to the Hu-Gang Tong stock, the empirical results pointed to a unidirectional and negative transmission of volatility from the HSI to the KOSPI. The stock enabled Hong Kong and mainland China investors to trade a wide range of shares listed on the other side of the border, through securities firms in their home markets (Baek and Oh 2016). Likewise, positive and negative volatility spillovers from the STI to the KOSPI were seen in the fourth pair. The spillovers of shock in both directions show that the STI and the KOSPI were closely linked. News of shocks on one stock exchange volatility was high, whereas on another, it was low (Khan 2011). Surprisingly, return and volatility spillover effects were equally as substantial in Singapore and Hong Kong (Premaratne and Balasubramanyan 2003). Taiwan and South Korea were second and third, respectively. Moreover, Miyakoshi (2003) and Lee (2009) found considerable volatility spillover effects within Asian nations, and our analysis supported their findings. As a result, foreign portfolio investors seeking diversification benefits may profit, over time, from investing in the four Asian Dragons stock markets.




5. Conclusions


The four Asian Dragons are the continent’s fastest-growing economies. Measuring the return and volatility transmission was carried out using the GARCH–ARMA model. The empirical evidence demonstrated that the stock markets of the four Asian Dragons exhibited competitive return and volatility spillovers. Unidirectional return transmission was implemented, in particular, on the second and fifth pairs. The TWII and the HSI were net stock market return transmitters to other markets, whereas the STI and the KOSPI were net receivers. This implied that these stock market prices play an important role in predicting prices within the majority of Asian Dragon markets. The volatility transmission was also experienced by all pairs. This implied that portfolio investors can diversify risk by creating a portfolio of all the stock markets in the four Asian Dragons. The largest net transmission of volatility to other stock markets was experienced by the HSI. However, the KOSPI’s volatility spillovers were very limited, because it was a safe haven for portfolio investors.



The results have significant policy and investment implications. For policymakers, the historical data on stock market returns and volatility transmission are important in predicting future contagion and crises. The findings are also critical for investors who want to build convincing portfolios and budgets in their selected competitive markets. By investing in the safe-haven stock market, portfolio diversification can help investors reduce risk and increase earnings. Overall, our findings provide useful information for policymakers and portfolio managers regarding optimal asset allocation, diversification, hedging, forecasting, and risk management.



Along with its strengths, our study has several limitations. Our study was limited to the impacts of stock market returns and volatility. As a result, more research is needed to compare stock markets and exchange trading funds across nations (emerging and developed countries). Furthermore, daily returns might explain the foundation of volatility variance. It is recommended that coefficients be produced to benefit investors with the conditional covariance and conditional variances via guiding methods such as DCC–GARCH or BEKK–GARCH. The GARCH–ARMA model was used in our study to analyze the effects of return on volatility within the four Asian Dragons. To study the return and volatility spillover, extensions might additionally include other models, such as copulas, and stochastic dominance.
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Figure 1. Stock market returns fluctuate on a monthly basis. 
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Table 1. Stock markets’ information.






Table 1. Stock markets’ information.





	Country
	Region
	Stock Markets
	Abbreviation





	Hong Kong
	East Asia
	Hang Seng Index
	HSI



	Taiwan
	East Asia
	TSEC Weighted Index
	TWII



	South Korea
	East Asia
	Korea Composite Stock Price Index
	KOSPI



	Singapore
	Southeast Asia
	Straits Times Index
	STI
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Table 2. Descriptive statistics.






Table 2. Descriptive statistics.





	HSI
	KOSPI
	STI
	TWII
	Statistics





	117.3563

(0.000000) ***
	154.8981

(0.000000) ***
	164.7602

(0.000000) ***
	20.7127

(0.000032) ***
	Jarque-Bera



	6.012312
	6.629440
	6.669154
	4.237378
	Kurt.



	6.921183
	7.845795
	6.573162
	6.536547
	Std. Dev.



	−0.496257
	0.161357
	−0.406082
	−0.247119
	Skew.



	0.234176
	0.506726
	0.162233
	0.144598
	Mean



	280
	280
	280
	280
	Obs.







Note: *** p < 0.01.
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Table 3. Correlation matrix.






Table 3. Correlation matrix.












	Correlation
	HSI
	KOSPI
	STI
	TWII





	HSI
	1.000000
	
	
	



	KOSPI
	0.569168
	1.000000
	
	



	STI
	0.793989
	0.571798
	1.000000
	



	TWII
	0.604508
	0.544596
	0.592949
	1.000000
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Table 4. Model diagnostics statistics in summary.






Table 4. Model diagnostics statistics in summary.





	HSI
	KOSPI
	STI
	TWII
	Tests





	−15.82727
	−9.780121
	−10.6326
	−6.59295
	ADF



	(2.2)
	(3.2)
	(3.3)
	(3.3)
	ARMA



	6.60028
	6.79489
	6.478875
	6.478707
	AIC (for ARMA)



	0.306905
	5.526561
	3.572107
	0.204872
	LM (Serial Correlation)



	11.14133 ***
	10.36432 ***
	16.23323 ***
	8.909633 **
	ARCH–LM (ARCH effect for ARMA)



	(1.1)
	(2.2)
	(3.1)
	(3.3)
	GARCH



	6.452991
	6.447801
	6.204729
	6.282149
	AIC (for GARCH)



	0.8346
	0.471
	0.6532
	0.5242
	ARCH–LM (ARCH effect for GARCH)







Note: **, *** are significant at 0.05 and 0.01, respectively.
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Table 5. Spillover effects of returns.






Table 5. Spillover effects of returns.





	
Spillover Effects of Returns (d)

	
Pairs






	
HSI

	
KOSPI

	
First pair




	
0.061123 (0.2509)

	
0.068628 (0.3723)




	
STI

	
HSI

	
Second pair




	
0.141548 (0.0228) **

	
0.004554 (0.9648)




	
TWII

	
HSI

	
Third pair




	
−0.003471 (0.9364)

	
0.060397 (0.3775)




	
STI

	
KOSPI

	
Fourth pair




	
0.082173 (0.1158)

	
0.057290 (0.5059)




	
TWII

	
KOSPI

	
Fifth pair




	
0.030054 (0.5562)

	
0.150950 (0.0942) *




	
TWII

	
STI

	
Sixth pair




	
−0.034020 (0.6643)

	
0.092639 (0.1305)








Note: *, ** are significant at 0.1 and 0.05 levels of significance, respectively. The parenthesis () indicate the probability value.
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Table 6. Spillover effects of volatility.






Table 6. Spillover effects of volatility.





	
Spillover Effects of Volatility (l)

	
Pairs






	
HSI

	
KOSPI

	
First pair




	
0.022472 (0.4628)

	
−0.036718 (0.0014) ***




	
STI

	
HSI

	
Second pair




	
0.120493 (0.0006) ***

	
0.030095 (0.5820)




	
TWII

	
HSI

	
Tthird pair




	
0.025815 (0.0417) **

	
0.045214 (0.3755)




	
STI

	
KOSPI

	
Fourth air




	
0.120359 (0.0048) ***

	
−0.019587 (0.0045) ***




	
TWII

	
KOSPI

	
Fifth pair




	
0.103296 (0.0317) **

	
0.012842 (0.4301)




	
TWII

	
STI

	
Sixth pair




	
0.161854 (0.0014) ***

	
0.069837 (0.0000) ***








Note: **, *** are significant at 0.05 and 0.01 levels of significance, respectively. The parenthesis () indicate the probability value.
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