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Abstract
The Covid-19 pandemic brings effects to global stock market. Information from one country is integrated to the whole
world which causes the return transmission between stock markets. This research investigates the return spillover
effect between the US (S&P 500), Japanese (Nikkei 225), and Indonesian (JCI) stock market during the peak of
Covid-19 pandemic period. Data is examined using Eviews version 12 with Granger-causality test. Results show
that S&P 500 and Nikkei 225 indexes influence the return of JCI, but not the other way around. On top of that, S&P
500 and Nikkei 225 indexes influence each other. Moreover, results also indicate that information about Covid-19 is
integrated between the US, Japanese, and Indonesian stock market hence affecting the return in JCI. These findings
are useful to investors and policymakers regarding to US and Japan economic information which can influence
return in JCI.
Keywords: return spillover, stock market, covid-19 effect, Granger-causality.
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1. INTRODUCTION
A country’s economy can be reflected in its stock market because the stock market performs two functions
at a time, which is economic function and investment function. Looking from the economic view, the fund
circulation in the stock market brings together investors and issuers. On the other hand, from the investment
side we can see that there is a chance to get a return that is appropriate with the chosen investment
characteristics, hence return is an important factor that is considered by investors in their investment decision
(Pakpahan, 2003).
Generally, one of the factors that affect the movement of the stock market are news and announcements. If
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a country experiences a worrying or satisfactory condition, its stock exchange will move greatly. Especially
if the announcement is made for the whole world, not only one country will flare up, but also all the stock
markets in every different country will face the pressure first as this is because return in different stock
markets is all connected to each other. Even if there is an unpredictable shock or “global shock”, markets
will show strong integration with stock price movements whether in developed or developing countries
(Joshi, 2011). Research about the relationship between the stock market helps investors and policy makers
regarding the information to make investment decisions. Generally, investors will diversify stocks, where
their stock portfolio consists of several different assets to minimize risk. However, if the stock market between
countries is strongly integrated to one another, one stock market will influence the movements of other stock
markets, the benefit of portfolio diversification becomes hard to reach (Nikmanesh, et al., 2014).
Spillover effect is resulted from return and volatility that spreads from one market to another (Choo, Loo,
Ling & Ung, 2011), even with the analysis of return and volatility in stock market reflects the healthiness and
stability of stock market depending on the country's economy so it provides information for the investors and
government [Zhou, Zhang & Zhang (2012); Mala & Reddy (2007)]. Not only that, return spillover analysis in
the stock market became a phenomenon among finance researchers because various results were found.
Some research about spillover between developed market to developing market are confirmed in many
studies in many countries [Ishfaq & Rehman (2018); (Huo & Ahmed (2018)]. It is also supported by some
research explanations that the US and Japanese stock market have the main market influences the other
stock markets, including developing countries [Ngunyen & Lee (2018); (Wang & Liu (2012)].
Covid-19 pandemic is an international issue in which until January 1, 2021, 90 million cases and 1,90 million
death cases are recorded and still growing (Worldometer, 2021). It affects health, the way people work,
survive, and finance, including the stock market. International Management Portfolio is defending against
fear of pandemic that will break international portfolio values in the long term. In the US and Japanese
market, the performance of both stock markets was recorded to be lower during Covid-19 outbreak and
there was short term shock lowering stock value, but in the long term it went back to its previous level and
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even reached its new level peak (Yan, Tu, Start & Zhang, 2020). The effect on US and Japanese stocks
caused by Covid-19 pandemic parallel happened around 25 first trade days after the release of pandemic
news in each country (Avalos & Zakrajsek, 2020). Meanwhile, the effect on developing countries, which in
this case is Malaysia, revealed that there was significant overreaction in the stock market in the short term
period as the effect of pandemic (SARS) (Ali, et al., 2021). After the announcement of the Indonesian
Government on March 2, 2020, which stated that there were two Indonesians infected by the Coronavirus,
Indonesia Stock Exchange (IDX) went down 1,68% to IDR 5361,25 (Rakhmawati & Nurhalim, 2021).

Markets were still low at only 14.08% and connectedness in developing markets was only 2.9% and the
return spillover factor of the Asian markets has a stronger influence on returns compared to the local market.
Also during European Sovereign Debt Crisis indicate that intra-EMU stock market return spillover was higher
than the intra-non-EMU European Union stock markets’ return spillover during the crisis period (Qarni &
Gulzar, 2020). Moreover, studies found that the global financial crisis has strengthened the linkages among
stock markets in East Asia, while the influences of the US market became weaker during and after the crisis
(Wang, 2014). Similar findings are found by Panda et al. (2021) which stated that among the stock market
in Asia-Pacific region, there is a faint return spillover effect during the pre-crisis period while in comparison,
there is a significantly greater return spillover during the post-crisis period with the highest pairwise
directional return spillover was evident from Thailand to Indonesia and the Philippines, from Indonesia to the
Philippines, and between Australia and New Zealand. Regarding the period during Covid-19 crisis, the study
by Hung & Vo (2021) found that the Covid-19 outbreak is resulting in more apparent return transmission
compared to the pre-Covid-19 period. It is also found that the information spillovers among the S&P 500,
crude oil markets, and gold markets are considered as significant dependent patterns which might provide
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(Shiyammurti, et al., 2020). The study conducted by Hestiawan, Prijadi (2020) found that in 2018 Asian

Volume 11 Special Issue 2 / October 2021

Moreover, in mid March 2020 IDX went down to its lowest point at 4907,571 or equal to -22,10%

useful implications for portfolio managers, investors, and government agencies.
The return transmission in all stock markets was very varied during the Covid-19 pandemic. Investigating
the return spillover effect from the US and Japanese stock market to developing countries such as Indonesia
is very important. Therefore, stock returns in the US and Japanese market must become a great concern to
the Indonesian stock market, hence this research is conducted to examine the influence of return spillover
from the US and Japanese stock market to Indonesian stock market with focus during the peak of Covid-19
outbreak.
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2. LITERATURE REVIEW
The Efficient Market Theory
The Efficient Market Theory (EMH) is a classical theory that defines a market that has three forms in
which is affected by historical data, public and private information. A market is described as a perfect
market if all the information given can move stock prices. This theory stated that investors will not trade
undervalued stocks or sell stocks at high prices. Assets price in the efficient market contains all related
information, hence assets price from an efficient market moves towards the equilibrium faster when the
market experiences shock (Fama, 1991). Information that has been publicized from one market to another
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can influence all markets simultaneously but surely the significance will be different in each market (King
& Wadhani, 1990). Different stock markets can reveal the same information but at different speed because
of the market imperfections (Kyle, 1985). Besides, Admati & Pfleiderer (1988) added, local investors need
to react to external information because that information is obtained after the trade ends. As a matter of
fact, information transfer can occur from several sources, such as (1) common shock, (2) trade linkages,
(3) financial linkages, and (4) investor’s sentiment (Caramazza, et al., 2004). Barry (2015) explains that
volatility and return from two equity markets probably will connect with each other because of the close
relationship of the trade, investment link, financial market integration growth, ICAPM model, and market
contagion.
Return Spillover
Spillover is a tendency of volatility change in a certain market following the other changes of
another market because of information transfer (Brooks, 2008). Investors nowadays tend to like spreading
news about return and volatility information because of the arising financial integration all over the world
(Yousaf, Ali & Wong, 2020). That is why the information about return spillover is treated as important by
the investors. Spillover effects result from return and volatility between stock markets (Choo et al., 2011).
Return spillover can be defined as a transmission of return between stock markets. Such a phenomenon
has occurred as stated by Shahzad et al. (2021) where in the light of the Covid-19 outbreak, extreme
return spillover was examined. According to Ciner, (2011) and Zhou, Lu & Wang (2014), in this case the
Granger-causality test is a useful tool to examine return spillovers between different financial markets.
Various research and studies have been conducted to investigate the return spillover, one of them is
investigating the effect of the US and Japanese stock market to the Vietnamese stock market. Results
from Granger-causality test showed that the US stock market has a significant but indirectional effect on
Vietnamese stock market, also that the Japanese stock market has significant directional effect on
Vietnamese stock market (Ngunyen & Lee, 2018).
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In line with those findings, researchers (Huo & Ahmed, 2018) used the Granger-causality test to
examine return spillover from Shanghai and Hong Kong stock market and found that there is a
bidirectional relationship between Shanghai and Hong Kong stock market during the period of Pre-Stock
Connect. Moreover, the return spillover is indicated as stronger and faster after the launch of ShanghaiHong Kong Stock Connect program. Regarding stock market networks: Temporal proximity and
preferential attachment also used Granger causality model. It is found that the US market has influence
on the other developed markets especially Canada, Portuguese, Austria, Netherlands, UK, and Belgium

India and Brazil, India and Russia, China and Russia, also Brazil and Russia. Not only that, there is also
an indirectional spillover effect between the stock market of India and China, China and Brazil, South
Africa and China, but also of India, Brazil and Russia (Panda & Thiripalraju, 2018).
Equally so, Roni, Abbas & Wang (2018) who investigated the return and volatility spillover in Asian
emerging stock markets namely Bangladesh, China, India, Malaysia, Philippine, and South Korea, used
the Granger-causality test to analyze the relationship among stock market and found that return spillovers
are different during the period of pre-crisis, crisis, and post-crisis. The only exception in their result is that
there is a bidirectional relationship between India and Bangladesh stock market during the period of precrisis and post-crisis. By the same token, Al-Yahyaee et al. (2019) found that there is a relationship
between the US stock market and GIPSI (Greece, Ireland, Portuguese, Spain, and Italy) stock markets.
Study that was conducted by Sun, Wang, Yao, Li & Li (2020) stated that emerging countries have larger
average spillovers than developed countries with regard to sovereign CDS-to-stock returns spillovers,
while the developed countries contribute more to the average spillovers than the emerging countries in
the opposite direction and the most dominant position is occupied by stock markets. Not only that,
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the Granger-causality test found that there is a bidirectional return spillover between the stock markets of
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(Vyrost et al., 2015). Other research about return and volatility spillovers in BRICS stock market, through

Uzonwanne (2021) found that there is a significant return spillover between stock markets and
cryptocurrency, caused by the mitigation by investors between the market pairs to maximize returns and
reduce risk. These findings are also supported by the study conducted by Hung (2021) where it is found
that in the aftermath of the recent European debt crises and the global financial crisis, there is a
bidirectional return spillover between economic policy uncertainty (EPU) and BRICS stock returns. Based
on previous studies, this research has three hypotheses, there are:
H1: There is a causal relationship between US and Indonesian stock return.
H2: There is a causal relationship between Japanese and Indonesian stock return.
H3: There is a causal relationship between US and Japanese stock return.
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3. RESEARCH METHODS
This research analyzes empirically about return spillovers which focused on the US, Japanese, and
Indonesian stock market during the period of Covid-19 pandemic. Data used for this research is the daily
price of Standard and Poor’s Index (S&P 500), Nikkei 225, and Jakarta Composite Index (JCI) from 1
January 2020 to 30 June 2021. The reason why this research is using daily price as a data source is to
capture information about price change more accurately compared to weekly or monthly price data
(Jebran & Iqbal, 2016). The daily price is earned from various website, namely Yahoo Finance, and then
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changed into return (Rt) using equation below (Choo, Loo, Ling & Ung, 2011):

where:
Pt = today’s closing price index
Pt-1 = today’s closing price index - 1 or yesterday’s closing price index
Index consists of JCI; S&P 500; Nikkei 225
Return spillover can be examined using time series causality test or Granger test (Granger, 1969) with
Eviews statistical software version 12. This test can statistically determine whether a time series is useful
to predict other things. Granger-causality test is a test to evaluate how much the current y can be
explained by the past y and lagged value of x. y in this test can be said to be Granger-caused by x if x
helped in predicting y, or equivalent to if the coefficient in lagged x statistically significant. The lag length
of the Johansen Test used in this study is 2. Granger-causality test can be done using Vector Auto
Regression (VAR) as follows (Gujarati, 2004):

and the null hypothesis for each equation is:

The null hypothesis is that x does not Granger-cause y in the first regression and that y does not Grangercause in x the second regression.

4. FINDINGS AND RESULTS
This research analyzes the return spillover from US and Japanese stock market to Indonesian stock
market using the closing stock price index during the peak of Covid-19 pandemic period from 1 January
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2020 to 30 June 2021. Due to the fact that there are holiday differences in each country, the data collected
are 332 returns for each stock index, namely JCI, Nikkei 225, and S&P 500.

Table 1 above shows the mean return in the US and Japanese stock markets are positive, while the
Indonesian stock market has negative mean. In regard to standard deviation, highest variance data is
owned by the US, Indonesian, and Japanese market in an orderly manner. Those values are based on
stock market performance during the period of Covid-19 pandemic. This is also supported by the
Skewness value, where the US and Japanese market have negative values which illustrate that this
asymmetric distribution is leaning to the left, and the Indonesian market has positive value which means
the asymmetric data distribution is leaning to the right. Kurtosis values in all three markets are more than
3 which show that the distribution is in peak shape instead of normal distribution.
TABLE 2. RETURN SPILLOVER BETWEEN THE US AND INDONESIAN STOCK MARKET
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TABLE 1. DESCRIPIVE STATISTICS OF DAILY STOCK RETURN

Source: Processed result from Eviews 12, 2021
TABLE 3. RETURN SPILLOVER BETWEEN THE JAPANESE AND INDONESIAN STOCK MARKET
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Source: Processed result from Eviews 12, 2021
TABLE 4. RETURN SPILLOVER BETWEEN THE JAPANESE AND US STOCK MARKET
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Source: Processed result from Eviews 12, 2021

Return time series from the US, Japanese, and Indonesian stock markets are examined using Grangercausality test where the determined lagged value is 2 for all stock market indexes. Table 2 is discussing
return spillover from the US and Indonesian stock market and with a significance rate of 1%, the probability
is 0.0000 less than 1% for the US to Indonesian stock market, but not the other way around (probability
0.7653 more than 1% for Indonesian to US stock market). This illustrates that H1 is accepted, that there
is a causal relationship between the US and Indonesian stock market, along with the research done by
Ishfaq & Rehman (2018) which stated that the US stock index has a relationship with the Pakistani stock
market.
Consequently, there is a probability of 0.0000 less than 1% for the Japanese and Indonesian market
which means that there is a causal relationship between the Japanese and Indonesian market. But at the
same time there is no such relationship between Indonesian and Japanese markets because the
probability is 0.5358 more than 1%. This goes along with the result (Ngunyen & Lee, 2018) that the
Japanese stock market influences the developing country stock market, namely Vietnam. The result
indicates that H2 is accepted.
Last but not least, the Granger-causality test result between the US and Japanese market is probability
0.0000; 0.0000 less than 1%. This indicates that H3 which stated that there is a causal relationship
between the US and Japanese stock market is accepted. This finding is supported by Hu et al. (1998) as
the US affected the Japanese stock market especially after the monetary crisis. This finding is supported
by Balli et al. (2020) and Liu & Harmoni (2020), that stated NZ equity sectors and NZSE receive much
stronger and more pronounced spillover effects from US compared to the local counterpart and the total
spillovers of return and volatility stock markets in the US are higher than those in Europe.
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5. DISCUSSION
Results above showed that the index return for the US stock market (S&P 500) and Japanese stock
market (Nikkei 225) are the factors predicting the index return for the Indonesian stock market (JCI).
Regarding The Efficient Market Hypothesis, all stock market observed in this research, namely US,
Japanese, and Indonesian, are affected by historical data, public and private information so it can be said
that those markets can be described as the perfect market because of the fact that all provided information
can move the stock prices. Drawing your attention to that not long after the first Covid-19 case

disease such as infected case news can cause a decrease in JCI’s performance for the reason that
investors see society’s consumption rate has not recovered yet, which automatically will obstruct the
country’s economy growth in general. On top of it, we all know that after the increasing number of Covid19 recovery cases in Indonesia, investors are keen on buying stocks so the JCI’s performance is
continuously increasing. This claim is supported by Rahmayani & Oktavilia (2020), about the existence
and effect of Covid-19 pandemic on the stock market over the long-term and short-term in Indonesia. It is
found that the higher total cumulative cases of Covid-19 has been the main cause of Indonesian stock
market weakening in the long-term.
Volatility spillover between stock market and foreign exchange market in Indonesia (Wiryono, Widjonarko,
2009), in the research journal it was found that the US and Japan exchange rate has a significant
explanatory power to the volatility of Jakarta Stock Indices. The lHSG movement also has a significant
explanatory power to the volatility of Japan and US exchange rate. According to Badan Koordinasi
Penanaman Modal (BKPM) Indonesia, the US is one of the largest foreign investors in Indonesia.
Because Indonesia’s population is quite large, the consumer and production base can be expanded. Also
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For example, as we can see in Indonesian stock market where all information related to Coronavirus
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announcement in the US, S&P 500 indexes declined, just like how it was also in Japan and Indonesia.

it can be concluded that the US economic situation will influence the decisions of US investors. Therefore,
if the US economic condition is bad, it will affect their policies in investing in Indonesia.

6. CONCLUSION
This research analyzes the return spillover on three stock indexes in different countries, namely: United
States (S&P 500), Japan (Nikkei 225), and Indonesia (JCI) during the peak period of Covid-19 pandemic
from 1 January 2020 to 30 June 2021. We use Granger-causality test to examine the return spillover
between these stock indexes (Granger, 1969). Based on the findings and results, we confirm that the
daily stock return shows a positive mean for US and Japan, on the other hand Indonesia shows a negative
return mean. Results show that Japanese stock return has a causal relationship to Indonesia stock market
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with a significance rate of 1%. This actively illustrates that there is a return spillover between the Japanese
and Indonesian stock market so that the stock return in Japan influences stock market return in Indonesia.
Moreover, results also show that there is a bidirectional causal relationship between the US and Japanese
stock market, which means that the stock return in US influences stock return in Japan, vice versa. These
findings have some important implications for the investors and policymakers. Firstly, investors have to
keep themselves informed about the US and Japanese stock market when investing in the Indonesian
market. Secondly, short-term investors should diversify their portfolio when buying Indonesian stocks,
especially the US and Japanese investors. Lastly, policymakers have to pay more attention to economic
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information in US and Japan before making a decision regarding the Indonesian stock market.
This research has one limitation. This research only investigated the return spillover in the US, Japanese,
and Indonesian stock market during the Covid-19 pandemic. The future research should address this and
hopefully can examine not only return but also volatility spillover in Indonesia and other countries, not only
during the pandemic period but also after.
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