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Introduction
Economic policy uncertainty (EPU) has increased globally, particularly since the 
COVID-19 pandemic, as governments worldwide have had to respond to unprecedented 
health crises, supply chain disruptions, and inflationary pressures (Phan et  al. 2024). 
These challenges have been exacerbated by heightened geopolitical risks in regions such 
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as the Middle East and Europe, leading to increased commodity prices and runaway 
inflation (Aizenman et al. 2024; Bouri et al. 2023; Yang et al. 2023). Consequently, both 
developed and developing economies have adopted contractionary monetary policies to 
mitigate inflation (Ascari et al. 2024). Notably, the aggressive interest rate hikes imple-
mented by the U.S. Federal Reserve contributed to significant liquidity risks, culminat-
ing in the collapse of major U.S. banks in 2023, including the failure of Silicon Valley 
Bank, marking the largest such event since the 2008 financial crisis (Erer and Erer 2024). 
However, as the global economy strives to tame inflation, policy reversals are becoming 
evident, particularly in the Western world.

The economic policy uncertainty that arises from one country is not contained within 
the geographical territory. In highly integrated global financial markets, it can spillo-
ver to the economic and financial activities of another country (Colombo 2013; Baker 
et al. 2016; Bernal et al. 2016; Liow et al. 2018). However, the effects of EPU shocks on 
financial markets, particularly in emerging economies, are not homogeneous, as market 
structure, informational efficiency, and investor behavior play crucial roles in determin-
ing how quickly stock markets respond to uncertainty (Baker et al. 2016; Bernal et al. 
2016; Colombo 2013; Dogah 2021; Julio and Yook 2016; Liow et al. 2018; Xu et al. 2021). 
For instance, stock markets in developed countries receive or transmit effects faster than 
those in emerging countries since developed markets are characterized as efficient mar-
kets. On the other hand, the markets of emerging countries take time to respond and 
react to uncertainty due to informational inefficiency. Additionally, the economic situ-
ation itself does not always impact stock market returns directly because other factors, 
such as market structure and investor behaviors, could also influence fund allocation 
and investment decisions.

The ASEAN-5 countries (Indonesia, Singapore, Malaysia, Thailand, and the Phil-
ippines) are influential economies of Southeast Asia with a combined GDP of $ 3.05 
trillion in 2022. The United States, China and Japan, which represent the three largest 
economies in the world, have a significant influence on global economies because of 
their considerable size,1 wide-ranging trade relationships, and access to financial mar-
kets (Lean et al. 2024). The EPUs of these countries arising from various policy domains, 
including fiscal, monetary, trade and foreign exchange rates, appear to spill over to other 
economies through various channels, notably currency translation, foreign direct invest-
ment (FDI), allocation of funds, and market fundamentals (Chen et al. 2020; Choi et al. 
2020; Dogah 2021; Gulen and Ion 2015; Julio and Yook 2016; Pastor and Veronesi 2012).

China’s dominance in Asia has increased significantly since the inception of the One 
Belt and One Road (OBOR) (Sun and Hou 2019). China is now one of the largest trading 
partners of ASEAN economies; e.g., bilateral trade between China and ASEAN coun-
tries reached $878 billion in 2022 (Lean et  al. 2024). Foreign direct investment from 
Chinese companies has also increased significantly in the recent past. For instance, Sin-
gapore received 51% of Chinese FDI in 2023 (Li and Lu 2018). ASEAN countries such 
as Vietnam, Malaysia, and Thailand are deeply integrated into China’s supply chain, 
making them highly sensitive to Chinese trade and monetary policy uncertainty (Dogah 

1  Combined GDP of three countries was more than $49 Trillion in 2023 which was approximately 50% of the global 
GDP.
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2021). In response to China’s growing economic and political influence in Asia, the 
Trans-Pacific Partnership (TPP), a multilateral trade agreement covering 40% of the 
global economy, was signed in February 2016 among 12 countries in the Asia–Pacific 
region. However, President Donald Trump withdrew from the US in 2017. Later, the 
Biden Administration launched the “Indo-Pacific Economic Framework” in 2022. Don-
ald Trump’s recent reelection could further increase U.S. and global policy uncertainty. 
The ongoing U.S.‒China trade war has played a role in amplifying trade policy uncer-
tainty and creating volatility in ASEAN markets, particularly Indonesia and Malaysia, 
which are key players in the global supply chains of both economies (Colombo 2013; 
Lean et al. 2024). Japan has also grown as an economic partner in the region, contribut-
ing significantly to both trade and investment flows. Japan’s monetary policy of main-
taining ultralow interest rates and engaging aggressively in bond-buying programs in 
response to domestic economic stagnation has had spillover effects on ASEAN markets 
(Lean et al. 2024). Uncertainty in Japanese yen exchange rate policy also impacts ASEAN 
economies, especially Thailand and Singapore, which are sensitive to fluctuations in yen 
due to strong trade relationships and investments (Xu et al. 2021). Thailand and Indone-
sia are the major recipients of Japanese FDI in the region. Consequently, Japanese mon-
etary and fiscal policies play a pivotal role in regional financial markets (Keddad 2024). 
Additionally, Japanese exchange rate policy has a significant effect on the Malaysian and 
Indonesian stock markets through capital flows (Baker et al. 2016; Lean et al. 2024).

Hence, it is evident that ASEAN-5 countries are highly associated with the US, China 
and Japan. The close economic interconnections show that economic policy uncertainty 
originating from the U.S., China and Japan could be significant drivers of stock market 
volatility in the region. Increasing global financial integration has heightened volatility 
and international spillover effects on ASEAN stock markets, primarily through trade, 
foreign direct investment, and exchange rate movements (Ali et al. 2023a, b; Colombo 
2013; Das et al. 2019; Dogah 2021; Hoque and Zaidi 2019; Hoque et al. 2020; Lean et al. 
2024; Supachart et al. 2020; Xu et al. 2021). As a result, numerous papers have acknowl-
edged the impacts of fiscal, monetary, trade and exchange rate policy uncertainty on 
ASEAN financial markets (Keddad 2024; Supachart et al. 2020; Thaker et al. 2020). How-
ever, collective findings indicate inconsistent spillovers that are not fully understood, 
especially when examining the differences between developed and emerging markets. 
Interestingly, Dogah (2021) finds that although the U.S. EPU remains significant, its 
effects on the ASEAN stock markets have declined significantly since 2013, as the Chi-
nese EPU overtook the U.S. as the leading systemic risk contributor. Similarly, Keddad 
(2024) argues that the Chinese EPU exceeds the U.S. and that the Japanese EPU is the 
main driver of Asian stock market volatility. However, Lean et al. (2024) argue that while 
the US and Chinese EPUs have heterogeneous impacts on ASEAN countries, the impact 
of the U.S. EPU still dominates the ASEAN stock markets.

The aggregate economic policy uncertainty index, which combines fiscal, monetary, 
trade, and exchange rate uncertainties, has been widely used in the literature (Baker 
et al. 2016). However, the recent development of categorical EPU indices disaggregates 
different types of policy uncertainty into different categories, providing a more detailed 
picture of how specific policy actions—such as changes in trade tariffs, monetary tight-
ening, exchange rate volatility, and fiscal uncertainty measures—can impact stock 
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markets. Our study revisits the spillover puzzle between developed economies’ EPU and 
the ASEAN stock market by exploring the connectedness among the US, Chinese and 
Japanese categorical EPUs and the ASEAN-5 stock market. Moreover, as connectedness 
and spillover change with crisis and geopolitical events, we further investigate the inter-
connectedness during several crisis periods, such as the Global Financial Crisis (GFC), 
the EURO debt crisis, the USA–China trade war, the COVID-19 pandemic, and the 
Russia-Ukraine war. To examine the connectedness, we employed the R2 decomposed 
connectedness approach of Balli et al. (2023), which considers both contemporaneous 
and lagged connectedness. Our empirical findings depict significant connectedness and 
spillover among the ASEAN-5 stock markets and categorical economic policy uncer-
tainty of three major economies, where the spillovers of instantaneous temporal dynam-
ics are greater than those of lagged dynamics.

The findings reveal that most categorical economic policy uncertainties are receiv-
ers of shocks and that the ASEAN-5 stock markets are consistently shock transmitters. 
Importantly, the uncertainties of the Chinese monetary and exchange rate policy and 
Japanese fiscal policy act as consistent net shock transmitters to the system in contem-
poraneous and lag connectedness models. However, the role of categorical EPUs and the 
ASEAN-5 stock markets varies on the basis of transmission network connectivity—total, 
contemporaneous, or lagged. The analysis also reveals that major economic and geopo-
litical crises such as the global financial crisis, Euro debt crisis, the U.S.‒China trade war, 
the COVID-19 outbreak, and the Russia-Ukraine conflict caused dynamic oscillations in 
both the interconnection network and transmission effects. Our empirical findings also 
demonstrate that risk factors, including oil shocks, global financial stress, world climate 
change, and gold market volatility, significantly affect the connectedness of categorical 
EPUs and that ASEAN-5 stock markets vary across different connectedness levels. The 
results provide investors, portfolio managers, and policymakers valuable insights into 
managing risks effectively and formulating strategies to address changing economic pol-
icy uncertainty and world events.

Our study contributes to the literature in many ways. First, the theoretical and empiri-
cal literature has indicated that there is a lack of consensus regarding findings on eco-
nomic policy uncertainty and the stock market nexus. Although a growing body of 
research has revealed a negative effect of economic policy uncertainty on stock market 
returns and volatility, most of the earlier works have employed composite country-level 
EPU when measuring the impact of the EPU on stock markets in general and the ASEAN 
stock markets in particular (Dogah 2021; Lean 2024). Hence, our study contributes to 
the understanding of the spillover puzzle between developed economies’ EPU and the 
ASEAN stock market by investigating the relationships in a comprehensive framework 
using categorical EPU indices, allowing for more targeted assessment of uncertainty 
than the aggregate EPU index does. The categorical EPU indices categorize uncertainty 
into various policy domains that can affect the economy, facilitating a deeper analy-
sis of the impacts of EPU. Additionally, our study is slightly related to that of Keddad 
(2024), who considered categorical Chinese EPUs with composite country-level EPUs of 
the U.S., Japan and the European Union. Our study fills this gap by utilizing categorical 
Chinese, U.S., and Japanese EPUs. Moreover, our study extends Dogah (2021) and Lean 
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et al. (2024) in terms of the spillover effects of categorical EPUs of developed markets on 
ASEAN stock markets.

Second, we employed a novel method, the R2 decomposed connectedness approach, 
to investigate the connectedness and spillover effects. In this study, the contemporane-
ous connection quantifies the immediate effect of EPU shocks on stock market returns, 
reflecting the quick reaction of investors and market participants to changes in policy 
uncertainty. On the other hand, lagged connectivity refers to the delayed or sluggish 
response of stock markets to changes in EPU. By capturing both contemporaneous and 
lagged connectedness, the study provides a comprehensive analysis of the short-term 
and long-term implications of EPU spillovers on the ASEAN stock markets.

Third, unlike Keddad (2024) and Lean et  al. (2024), we examine dynamic changes 
in connectedness and spillovers amid significant major global events and crises. Such 
empirical evidence extends and enhances past studies (e.g., Ha 2024; Lin et al. 2024; Rub-
baniy et al. 2024; Yousfi et al. 2024). Fourth, considering that macro- and other global 
uncertainty factors drive financial market connectedness, we also examined the impacts 
of oil shocks, geopolitical risk, global financial stress, climate risk, and gold, enhancing 
the understanding of portfolio risk management.

The rest of the paper is structured as follows. Section  2 discusses the related litera-
ture. The following section introduces the empirical framework and data description. 
Section 4 describes the empirical findings and interpretations. Section 5 concludes the 
paper with several suggestions for investors and traders.

Literature review
Theoretical background

While the fundamental effect of uncertainty has been previously known, the post-
global financial crisis period emphasized the impact of uncertainty on firms’ irreversible 
investment decisions and economic outcomes, resulting in more thorough and relevant 
studies (Bernanke 1983). Pástor and Veronesi (2012) were among the first to provide a 
theoretical framework, presenting a general equilibrium model that considers investor 
welfare and political reactions to uncertainty regarding current government policies and 
the potential effects of new policies. They observed that stock prices typically decrease 
following policy announcements, with negative returns outweighing positive returns, 
as the latter are often anticipated by investors. In addition, Pástor and Veronesi (2013) 
expanded their study and reported that political uncertainty tends to increase stock vol-
atility and interconnectedness, particularly during periods of economic weakness.

The current study is underpinned by several economic and financial theories. The first 
is the efficient market hypothesis (EMH), which holds that asset values rapidly change to 
reflect all new available information, implying informational efficiency in financial mar-
kets. This theoretical view questions the idea that active trading techniques or knowl-
edge advantages allow investors to methodically create excess profits (Malkiel 1989). 
However, the presence of economic policy uncertainty may challenge the predictions 
of EMH and lead to deviations from efficient market outcomes because of investors’ 
overreactions or underreactions to information during times of heightened uncertainty. 
Thus, EPU can lead to temporary market inefficiency resulting from the mispricing of 
asset values, contradicting the assumption of EMH.
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Second, contagion theory suggests that financial and economic events in one country 
can spill over and affect the financial markets of other countries, creating further market 
disturbances (Allen and Gale 2000). In highly interconnected markets globally, the EPU 
of major economies can lead to spillover effects in other countries’ economies through 
various channels, such as international trade, investment and capital flow.

Third, signaling theory posits that economic policy uncertainty can serve as a signal 
to investors about the state of the economy and the government’s policy stance (Con-
nelly et al. 2011). Thus, high levels of economic policy uncertainty may lead to decreased 
investor confidence and increased stock market volatility. Developed markets respond 
to uncertainty effects faster than emerging markets do because of their efficient market 
characteristics (Liu et al. 2020). The financial markets of emerging countries are slower 
to respond to and react to uncertainty due to informational inefficiency. Additionally, 
market structure and investor behavior influence investment decisions, impacting stock 
market returns (Parveen et al. 2020). However, global market interconnection contrib-
utes to strong economic relations among countries, leading to contagion effects during 
recessions and political instability (Guo et al. 2018). Consequently, recessions and politi-
cal instability can lead to a contagion effect that affects multiple stock markets, but the 
extent of this effect depends on both the economic fundamentals of each market and the 
degree of economic relations between them.

Related empirical studies

Empirical studies on economic policy uncertainty (EPU) have increased significantly 
in recent years. The development of numerous categorical metrics of EPU (Kedad 
2024; Lean et  al. 2024) may help explain the increasing research on this topic. Build-
ing on the influential work of Baker et  al. (2012), further research has broadened the 
research focus related to economic policy uncertainty. For example, Pástor and Vero-
nesi (2013) reported that, especially in times of economic fragility, political uncertainty 
often accentuates stock market volatility and interconnection. Moreover, particularly 
in industries prone to policy changes, Baker et  al. (2016) showed that increased EPU 
results in higher stock market volatility and lower investment. Additionally, numerous 
studies have reported a significant negative correlation between EPU and stock returns 
in various markets. For example, Sum (2013) reported that economic policy uncertainty 
in the U.S. negatively affects the returns on five ASEAN stock markets. Similarly, Aro-
uri et  al. (2016) reported that increased policy uncertainty significantly reduces stock 
returns, especially during extreme volatility periods. Das et al. (2019) argued that EPU 
and geopolitical risk exert negative effects on the stock returns of Asian emerging stock 
markets in different quantiles. Other studies have also examined the various effects of 
uncertainty on the dynamics of stock markets. Although they did not uncover long-term 
impacts, Bahmani-Oskooee and Saha (2019) reported that uncertainty had negative 
short-term effects on stock prices. Furthermore, Jiang et al. (2019) noted that bilateral 
trade flows, currency rates, and investor sentiment’s main influences on cross-coun-
try spillovers between China and the United States. Liang et al. (2020) complemented 
these results by reporting a negative link between uncertainty and Asian stock market 
performance.
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The economic policy uncertainty (EPU) impacts of large economies on the stock mar-
kets of both developed and underdeveloped nations have been investigated in a growing 
number of empirical studies. For example, Tsai (2017) discovered that, while U.S. EPU 
is less significant, Chinese EPU has become a major risk factor, with a contagion effect 
that impacts several regional markets, excluding the European market. Moreover, Das 
et al. (2019) reported varying impacts of U.S. economic policy uncertainty, geopolitical 
risk, and financial stress on 24 newly developed stock markets. In a study of the Gulf 
Cooperation Council (GCC), Istiak et al. (2019) reported that U.S. EPU negatively affects 
the GCC stock markets. Alqahtani and Martinez (2020) also showed that worldwide and 
U.S. EPU had major negative effects on stock prices in Bahrain and Kuwait but not in 
other GCC nations. Liang et  al. (2020) investigated the impact of U.S. uncertainty on 
11 Asian stock market indices over the 2000–2017 period, revealing a negative associa-
tion between uncertainty and stock prices. With an emphasis on China’s impact, Thaker 
et al. (2020) claimed that the market least vulnerable to changes in Chinese EPU was the 
Malaysian stock market, followed by Singapore, the Philippines, Thailand, and Indone-
sia. Building extensively on these results, Supachart et al. (2020) argued that the overall 
return of Thailand’s stock market is closely connected with the EPU from Europe and 
China. Dogah (2021) reported that US and China trade policy and EPU have spillover 
effects on ASEAN regional systemic risk. Xu et  al. (2021) also reported that Chinese 
EPU has significant effects on East Asian economies and financial uncertainty.

However, other researchers have called into doubt the validity of the link between 
stock market performance and economic policy uncertainty (EPU). Jurado et al. (2015) 
reasoned that true uncertainty has little bearing on much of the fluctuations observed in 
popular uncertainty proxies. Similarly, Asgharian et al. (2023) contended that if one con-
siders the time-varying risk aversion index (RA) and economic uncertainty index (EU) 
built by Bekaert et al. (2022), the EPU does not provide helpful information for antici-
pating stock market volatility. They also clarified that some of the predictor variables are 
not accessible at daily frequency, partially because swings in uncertainty follow a much 
smoother path than changes in stock market volatility.

As a result, other studies have shown either more complex or unclear links between 
EPU and stock market performance. Li et  al. (2016), for example, observed a modest 
correlation between the EPU and the stock market in China and India. Das et al. (2019) 
also recorded varying impacts of U.S. economic policy uncertainty, geopolitical risk, and 
financial hardship on 24 newly established stock markets. Furthermore, Liu et al. (2020) 
discovered that, while initially weak in the short term, U.S. economic policy uncer-
tainty progressively became stronger over the long run for the Chinese and Indian stock 
markets.

Remarkably, a growing number of recent studies have investigated the linkages and 
interconnectedness between ASEAN stock markets and the economic policy uncer-
tainty of Japan, China, and the United States. For example, Dogah (2021) discovered that 
while policy uncertainty shocks from the U.S. were formerly a key influence for ASEAN 
markets, their impacts started to fade in late 2013, and China’s policy uncertainty has 
become the main source of systematic risk. More specifically, the trade policy uncer-
tainty of China has the most severe contagion impact on the ASEAN markets. With the 
exception of South Korea and Hong Kong SAR, China, Kedad (2024) claimed that the 
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impacts of Chinese EPU have surpassed those of both Japanese and U.S. EPUs as key 
factors driving volatility in Asian stock markets. Moreover, particularly in most devel-
oped financial markets, Chinese policy-specific uncertainty indices—including mon-
etary, fiscal, trade, and exchange rate policies—were shown to be quite influential. Lean 
et al. (2024), however, contended that American and Chinese EPUs had differing effects 
on ASEAN equity indices depending on the nation. They discovered that the relation-
ship between U.S. EPU and ASEAN stock markets has been more robust than that of 
Chinese EPU since 2002. These contradictory results imply that the dynamics of policy 
uncertainty spillovers in the ASEAN region are multifarious and complex, with the rela-
tive importance of U.S., Chinese, and Japanese policy uncertainty changing across vari-
ous ASEAN markets and time periods. The variation in these interactions emphasizes 
the need to understand the country-specific and policy-specific elements in compre-
hending the links between economic policy uncertainty and stock market performance 
in the ASEAN setting.

More recent studies have focused on the impact of recent black swan events such as 
the COVID-19 pandemic and the Russia–Ukraine war (Ha 2024; Lin et al. 2024; Rub-
baniy et al. 2024; Yousfi et al. 2024). Yousfi et al. (2024) highlighted that increased mar-
ket interconnectedness during the pandemic was driven by economic policy challenges 
and the occurrence of subsequent crises. Their study underscores the need for adaptive 
strategies in navigating economic uncertainties to mitigate systemic risk across global 
markets. Market correlations have intensified, reflecting synchronized downturns and 
recovery patterns. In addition, the study revealed that during the postpandemic period, 
fluctuations in market connectedness were linked to varied recovery speeds, policy 
responses, and emerging geopolitical tensions. Similar to Yousfi’s (2024) findings, Rub-
baniy et  al. (2024) conclude that the crisis amplified market connectedness, reflecting 
global economic disruptions and recovery efforts. Their study explores the dynamic con-
nectedness among various asset classes and the implications for portfolio performance. 
Ha (2024) and Lin et al. (2024) delve into the asymmetric spillover effects of the COVID-
19 pandemic and the Russia–Ukraine crisis and report findings that are consistent with 
those of previous studies.

Theoretical and empirical studies have shown that the findings on the nexus between 
economic policy uncertainty and the stock market remain inconclusive. Although 
a growing body of literature has revealed a negative effect of economic policy uncer-
tainty on stock market returns and volatility, most of the earlier works have investigated 
the use of only the composite country-level EPU to measure the impact on the stock 
market in general and the ASEAN stock in particular (Dogah 2021; Lean et  al. 2024). 
While only Kedad (2024) has considered categorical Chinese EPUs, the study did not 
include categorical EPUs of the U.S. and Japan. Moreover, the recently constructed 
categorical EPU indices for the United States, China and Japan by Baker et al. (2016), 
Huang and Luk. (2020) and Arbatli et al. (2017), respectively, prompted us to examine 
the impacts of categorical EPUs on the stock market returns and volatility of ASEAN-5 
markets. Our investigation focuses on the effects of EPU in the areas of fiscal, monetary, 
trade, and exchange rate policies. Henceforth, we aim to study the connectedness and 
spillover effects of the US, China and Japan categorical EPUs on the returns and vola-
tilities of stock markets in the ASEAN-5 countries by employing the R2 decomposed 
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connectedness approach. By capturing both contemporaneous and lagged connect-
edness, the study provides a comprehensive analysis of the short-term and long-term 
implications of EPU spillovers on ASEAN stock markets. Most importantly, we have 
incorporated various crisis periods, including the global financial crisis (GFC), the 
EURO debt crisis, the USA–China trade war, the COVID-19 pandemic, and the Rus-
sia–Ukraine war, into the analysis to examine the connectivity and transmission effects.

Data and methods

We employ monthly categorical EPU indices for China, Japan and the U.S. The cate-
gorical EPU indices of the U.S., Japan and China were developed by Baker et al. (2016), 
Arbatli et al. (2017), and Huang and Luk (2020), respectively. The categorical EPU data 
were extracted from the Economic Policy Uncertainty website. Baker et al. (2016) con-
structed categorical economic policy uncertainty indices by analyzing prominent news-
papers, resulting in a range of uncertainty measures, including fiscal, monetary, trade 
and exchange rate policy uncertainty. Unlike the aggregate EPU index, the categorical 
EPU approach breaks down the sources of economic policy uncertainty into specific 
policy categories (for example, monetary, fiscal, trade, and exchange rates), providing 
a more structured method to measure and analyze the complex nature of EPU. Since 
categorical EPUs divide uncertainty sources into different policy areas, the uncertainty 
impacts of each category can differ across different sectors of the economy, depend-
ing on their specific policy risk exposures. Thus, analyzing categorical EPU allows for 
a more specific and targeted uncertainty assessment, making categorical EPU more 
superior than aggregate EPU. Understanding the specific uncertainty nature of differ-
ent policy areas of the categorical EPU allows for targeted policy interventions and risk 
management strategies.

In addition, several categorical economic policy uncertainty indices have been found to 
outperform the aggregate EPU in determining equity returns (Chen et al. 2023). Despite 
the advantage of tracking the uncertainty of different policy domains, the reliance of 
categorical EPUs on news coverage, which may not always be reliable, raises concerns 
regarding their validity and potential bias. Hence, several other alternative methods for 
analyzing policy uncertainty were compared with the economic policy uncertainty index 
to address these concerns. The EPU index, which is a news-based index, correlates well 
with other key indicators for measuring policy uncertainty, including market volatility, 
investment and employment data, substantiating its reliability empirically (Baker et al. 
2016). Building on Baker et  al. (2016), both Arbatli et  al. (2017) and Huang and Luk. 
(2020) constructed Japanese and Chinese categorical EPU indices.

We selected MSCI Indonesia, MSCI Malaysia, MSCI Philippines, MSCI Thailand, and 
MSCI Singapore. The MSCI index of each market was accessed from the ‘investing.com’ 
website. We employed MSCI indices for maintaining uniformity, which ensure consist-
ent criteria for inclusion on the basis of market size, liquidity, and free-float adjustments. 
On the other hand, the main indices sometimes vary in terms of construction criteria 
(e.g., sector weights, liquidity constraints), therefore complicating direct comparisons. 
Therefore, considering MSCI indices reduces methodological variability and conse-
quently increases the validity of cross-country empirical investigations. We computed 
the stock market returns from the log difference in the index price. A similar approach 



Page 10 of 36Hoque et al. Financial Innovation           (2026) 12:93 

was adopted to assign the categorical EPU. Our data cover the period from 08:2004 to 
03:2024, which is driven by MSCI index data availability.

R
2 decomposed connectedness approach

This new approach decomposes the overall connectivity into contemporaneous and 
lagged components, hence extending the commonly used connectedness concept 
introduced by Diebold and Yilmaz (2012, 2014). The R2 decomposed connectedness 
approach, as described in Balli et al. (2023), can be represented in a VAR(p) model with 
contemporaneous effects:

At time t, the vectors yt , yt−i and ut all reflect K × 1-dimensional demeaned vectors. 
Furthermore, t , and Bi and Σ are K × K-dimensional matrices, where diag (B0) equals 
zero. This suggests that the variables on the left-hand side (LHS) are not factorable from 
the variables on the right-hand side (RHS). When p = zero, the contemporaneous R2 
decomposition method suggested by Naeem et  al. (2023) is employed to simplify the 
model. The model may also be defined as yk ,t = bkxt + uk ,t , where 
xt =

[

yt , yt−1, . . . , yt−i, . . . , yt−p

]

 is an K (p+ 1)× 1-dimensional vector and where bk is 

an 1× K (p+ 1)-dimensional vector with zero at the kth position.
If all of the independent variables on the right-hand side (RHS) are not connected with 

one another, the total R2 value in bivariate linear regressions (BLRs) is exactly the R2 
goodness-of-fit measure in a multivariate linear regression (MLR). Under just one situ-
ation is this the case. Thus, it is necessary to find a mapping that is able to convert the 
linked series xk ,t1 into an orthogonal series. One may utilize principal component analy-
sis (PCA) with the same number of latent components as the number of variables situ-
ated on the right-hand side (RHS). Henceforth, the following equations can be used to 
compute the R2 decomposition:

For diagonal matrices, the elements of the matrices V and Λ are �1, . . . , �K (p+1)−1 . A 
variable representing a matrix with dimensions [K (p+ 1)− 1] × [K (p+ 1)− 1] is Rxx . 
Three matrices capture the eigenvalue, the eigenvector, and the Pearson correlation. 
[K(p + 1)/−1. Moreover, the R_yx and R^(2,d) vectors represent the [K(p + 1) −1] × 1 
Pearson correlation and R2 contribution vectors, respectively. Ryx reflects the Pearson 
correlation coefficients between the variables on the left-hand side (LHS) and the vari-
ables on the right-hand side (RHS), whereas Rxx shows the Pearson correlation coeffi-
cients among the variables on the right-hand side (RHS).

Whereas the values that remain indicate the contributions of R2 that occur later, the 
initial K-1 values of R2,d illustrate the concurrently occurring contributions of R2 . In 
view of this, the total vector sum of R2,d is somewhat similar to the MLR R2 measure 

(1)yt =

p
∑

i=0

Biyt−i + utut ∼ N (0,�)

(2)

Rxx = V�V ′
= CC ′

C = V�
1/2V ′

R2,d
= C2

(

C−1Ryx

)2
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used to assess the degree of goodness-of-fit. Next, we generate a K × K(p + 1)-dimen-
sional R2,d decomposition matrix by aggregating the R2,d contributions of K many linear 
regressions (MLRs), which is denoted as 

[

R2,d
0

; . . . ;R2,d
i ; . . .R2,d

p

]

.

where R
2,d2
0

 represents the contemporaneous spillover 
(

R2,d
C

)

 , while 
(

R2,d
L = R2,d

1
+ · · · + R2,d

i + · · · + R2,d
p

)

 (the sum of lagged values) represents the lagged 

spillover.
Diebold and Yilmaz (2012, 2014) proposed a connection strategy using R2,d

C  and R2,d
L  

as complementing components to the scaled GFEVD matrix. Given this, the total con-
nectedness index (TCI) is somewhat similar to the average R squared of the k MLRs, as 
the computation below shows:

The range of R2
k , which is between zero and one, also applies to the TCI, thereby 

addressing the issue of connectedness normalization (Lastrapes and Wiesen 2021; Chat-
ziantoniou et  al. 2022). Our proposed methodology enables the examination of both 
contemporaneous and lagged TCI.

where TCIC is the term for the contemporaneous TCI and TCIL for the delayed TCI. 
Apart from the net total directional connectedness measurements, one can also extend 
the described concept to include the total directional connection to and from other 
persons.

(4)TCI =
1

K

K
∑

k=1

R2
k

(5)
TCI = 1

K

∑K
k=1 R

2
k

TCI =

(

1

K

∑K
k=1

∑K
j=1 R

2,d
C ,k ,j

)

+

(

1

K

∑K
k=1

∑K
j=1 R

2,d
L,k ,j

)

TCI = TCIC + TCIL

(6)
TOj =

K
∑

k=1

R2,d
C ,k ,j +

K
∑

k=1

R2,d
L,k ,j

TOj = TOC
j + TOL

j

(7)
FROMj =

K
∑

k=1

R2,d
C ,j,k +

K
∑

k=1

R2,d
L,j,k

FROMj = FROMC
j + FROML

j

(8)NETC
j = TOC

j − FROMC
j

(9)NETL
j = TOL

j − FROML
j

(10)NETj = NETC
j + NETL

j
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The TOj

(

TOC
j /TO

L
j

)

 total directional connectedness measures the extent to which 

series j explains the overall variance in all left-hand side (LHS) variables, both contem-
poraneously and with a lag. On the other hand, the FROMj

(

FROMC
j /FROM

L
j

)

 total 

directional connectedness quantifies how much all right-hand side (RHS) variables 
explain the overall variance in series j, again considering both contemporaneous and 
lagged effects. This is equivalent to the R2 of the multiple linear regression (MLR) model 
with k predictors. Here, a series can be defined as a net transmitter (receiver) of shocks if 
the net spillover index (NETj) for a given series j is greater than zero. This implies that 
the series can better depict the fluctuations in other series than can the other series.

Determinants of connectedness

This study attempted to examine the variables affecting the lagged, contemporaneous, 
and total spillover measurements derived from the first evaluation. We examined asset 
market returns via a modified form of the traditional gravity model, which is usually 
used to investigate global trade dynamics. The theory was that in larger and more estab-
lished markets, spillovers could be less noticeable. We also considered certain global fac-
tors as possible gravitational forces influencing the spillover repercussions. These factors 
included oil supply shocks (OSS), oil demand shocks (ODS), oil price risk shocks (ORS), 
the geopolitical risk index (GPR), the global financial stress index (GFS), the MSCI world 
climate change index (CLIMATE), and gold market volatility (GOLD). On the basis of 
the basic gravity model but modified to include these global index-related variables, this 
study used a pooled ordinary least squares (OLS) regression model. This method allows 
us to investigate how these global variables affect the lagged and contemporaneous spill-
over dynamics in the market under analysis, which is shown below.

The TCIij,t dependent variable is created in three different ways, which include con-
temporaneous and lagged spillovers. We obtained the data from DataStream. Xt is a 
matrix that contains the determinants of return and volatility connectedness, such as oil 
price risk shocks, demand shocks, supply shocks, the geopolitical risk index (GPR), the 
global financial stress index (GFS), the MSCI world climate change index (CLIMATE) 
and gold market volatility (GOLD). We enlarged their dimensions to perform the pooled 
OLS.

Empirical results
Descriptive statistics

Table 1 shows the descriptive statistics for categorical economic policy uncertainty indi-
ces and the five ASEAN stock markets. Panels A, B and C display categorical economic 
policy uncertainty indices for China, Japan and the United States. Among the four Chi-
nese economic policy uncertainty indices, trade policy uncertainty has the highest vari-
ance, whereas monetary policy uncertainty has the lowest variance. Exchange rate policy 
uncertainty demonstrates the greatest variability among the Japanese and U.S. categori-
cal EPU indices, whereas fiscal policy uncertainty shows the least variability in both 
markets. All categorical economic policy uncertainty indices have distributions that are 

(11)TCIij,t = α0 + a ∗ Xt + εit
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Table 1  Summary statistics

Under the null hypothesis of no autocorrelation, the Ljung-Box Q(10) and Q2(10) statistical tests, respectively exhibits if 
there is any autocorrelation in a given series and its squared series accordingly. Elliott-rothenberg-stock unit root test is ERS. 
Statistical significance at the 1% level is denoted by ***; at the 5% level by **; at the 10% level by *

Mean Variance Skewness Ex 
Kurtosis

JB ERS Q(10) Q2(10)

Panel A: Economic policy uncertainty of China

Chinese fis‑
cal policy 
uncertainty

CNFiscal 0.109 0.342 2.769*** 12.384*** 1802.100*** − 4.419*** 21.937*** 0.460

Chinese 
monetary 
policy 
uncertainty

CNMon‑
etary

0.046 0.109 1.282*** 2.356*** 118.735*** − 2.035** 20.945*** 1.541

Chinese 
trade 
policy 
uncertainty

CNTrade 0.161 0.509 2.158*** 6.662*** 617.024*** − 3.376*** 19.991*** 1.216

Chinese 
exchange 
rate policy 
uncertainty

CNExr 0.098 0.255 2.011*** 6.692*** 596.946*** − 4.433*** 14.241*** 1.932

Panel B: Economic Policy Uncertainty of Japan

Japanese 
fiscal policy 
uncertainty

JPFiscal 0.024 0.061 1.145*** 2.953*** 136.735*** − 4.377*** 16.616*** 4.547

Japanese 
monetary 
policy 
uncertainty

JPMon‑
etary

0.060 0.160 1.557*** 3.791*** 235.696*** − 3.380*** 20.672*** 2.333

Japanese 
trade 
policy 
uncertainty

JPTrade 0.072 0.183 1.502*** 3.657*** 219.347*** − 5.071*** 29.081*** 9.717*

Japanese 
exchange 
rate policy 
uncertainty

JPExr 0.117 0.390 2.944*** 12.950*** 1981.559*** − 5.091*** 10.941** 2.315

Panel C: Economic policy uncertainty of United States

United 
States fiscal 
policy 
uncertainty

USFiscal 0.061 0.143 1.345*** 2.710*** 142.768*** − 8.148*** 12.117** 14.304***

United 
States 
monetary 
policy 
uncertainty

USMon‑
etary

0.134 0.489 2.612*** 10.727*** 1393.999*** − 4.260*** 18.194*** 1.738

United 
States 
trade 
policy 
uncertainty

USTrade 0.313 1.243 2.416*** 7.774*** 820.430*** − 4.711*** 21.335*** 1.807

United 
States 
exchange 
rate policy 
uncertainty

USExr 0.751 5.101 3.083*** 14.060*** 2308.047*** − 7.476*** 16.108*** 1.738

Panel D: Five ASEAN stock markets

Indonesia INDO 0.012 0.004 − 0.645*** 3.695*** 149.969*** − 2.409** 10.875** 28.080***

Malaysia MALAY 0.003 0.001 − 0.196 2.307*** 53.638*** − 3.472*** 4.289 10.945**

Philippines PHILLI 0.008 0.003 − 0.496*** 2.091*** 52.443*** − 1.510 5.411 5.715

Thailand THAI 0.006 0.003 − 0.589*** 4.625*** 223.005*** − 4.950*** 5.441 18.502***

Singapore SING 0.003 0.003 − 0.566*** 4.704*** 229.231*** − 4.406*** 3.298 27.488***
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skewed to the right. In addition, the statistical characteristics for the five ASEAN stock 
markets are shown in Panel D. All market returns are positive, with Indonesia having the 
highest mean of 0.012 and Malaysia and Singapore having the lowest mean of 0.003. The 
market returns for Indonesia, Malaysia, the Philippines, Thailand and Singapore indi-
cate marginal variance, indicating that the variability of returns in these countries is rela-
tively consistent. All the return distributions of the five ASEAN stock markets exhibit 
left skewness.

Moreover, kurtosis is present in all categorical economic policy uncertainty indices 
and ASEAN stock market returns. The Jarque–Bera values imply that all categorical eco-
nomic policy uncertainty indices and the ASEAN stock market returns are not normally 
distributed. In general, the findings of the ERS unit root test indicate that categorical 
economic policy uncertainty and the returns series are stationary. Overall, both series 
demonstrate significant autocorrelations, as indicated by the values of the Ljung–Box 
Q(10) and Q2(10) statistics. Hence, employing a rolling-window vector autoregressive 
(VAR) model with contemporaneous effects is a suitable modeling approach.

Static connectedness

Table 2 presents the overall connectedness among categorical economic policy uncer-
tainty and the five ASEAN stock markets. The results indicate that  the overall con-
nectedness index explains 73.21% of the variation for each variable in the network. 
This result reflects a higher level of spillover and connectedness between categorical 
economic policy uncertainty and the five ASEAN stock markets. These findings are 
supported by Hoque et  al. (2023),  Lean et  al. (2024) and Keddad (2024). Additionally, 
Chinese monetary policy uncertainty consistently has the highest ranking among all 
categorical economic policy uncertainties  based on the TO and FROM metrics. This 
reflects the distinctive impact of Chinese monetary policy uncertainty in triggering and 
enduring shocks throughout interconnected markets. The primary element contributing 
to market swings is the spillover effect caused by uncertainty in Japanese trade policy, 
accounting for a significant amount of 10.75%. Importantly, 59.04% of the shocks can be 
traced back to the transmission of Japanese trade policy uncertainty to different catego-
ries of economic policy uncertainty and the ASEAN stock markets. Moreover, 64.29% of 
the shocks are triggered by effects emanating from other sources.

The findings imply that Malaysia is the main net transmitter of shocks (10.38%), fol-
lowed by Singapore (7.88%), Thailand (7.66%), the Philippines (6.39%) and Indone-
sia (2.9%). When examining the link between economic policy uncertainty and the 
ASEAN-5 stock markets, it is crucial to highlight that policy uncertainty in Chinese 
fiscal and Japanese exchange rates has the strongest influence on the Philippines. Chi-
nese monetary, trade and exchange rate policy uncertainty, together with US exchange 
rate policy uncertainty, had the greatest impact on Singapore. Japanese fiscal and mon-
etary policy uncertainty have  a leading impact on Malaysia, whereas Japanese trade 
policy uncertainty has the greatest effect on Indonesia. In addition, Thailand is most 
affected by fiscal, monetary and trade policy uncertainty in the U.S. Conversely, the 
impact of U.S. trade policy uncertainty on Indonesia is minimal, whereas Malaysia is 
the least affected by Chinese monetary and trade policy uncertainty. The influence of 
uncertainty in Chinese and US exchange rate policies, together with Japanese monetary, 
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Table 2  Overall connectedness among categorical economic policy uncertainty and five ASEAN 
stock markets

R2 decomposed measures are based on a 120-month rolling-window VAR model with a lag length of order three (AIC) and 
H Step 10

CNFiscal CNMonetary CNTrade CNExr JPFiscal JPMonetary JPTrade JPExr USFiscal

CNFiscal 8.13 19.9 4.7 9.15 4.26 3.12 1.39 2.11 5.99

CNMon‑
etary

19.54 6.25 2.37 22.82 3.51 1.57 1.17 2.59 3.68

CNTrade 5.54 3.65 5.53 7.27 2.39 1.92 8.64 4.91 2.69

CNExr 10 23.62 5.77 3.85 3.41 1.86 1.69 3.05 2.89

JPFiscal 3.68 2.73 2.34 2.21 4.59 15.02 9.8 8.13 4.14

JPMonetary 2.69 1.97 2.11 2.56 15.17 6.07 6.17 15.27 2.76

JPTrade 3.85 3.88 7.71 3.7 9.12 3.16 10.75 2.27 4.98

JPExr 2.67 2.72 2.53 3.18 10.21 15.25 2.79 2.85 2.76

USFiscal 6.14 6.37 3.73 4.38 3.58 3.23 5.01 3.33 2.19

USMonetary 2.44 6.49 3.52 3.3 4.99 9.32 1.87 2.65 9.39

USTrade 2.67 4.47 8.77 2.99 4.51 4.72 9.58 2.81 4.38

USExr 3.6 2.93 2.22 10.07 3.44 2.53 1.66 4.67 2.75

INDO 2.25 1.81 1.96 1.61 3.65 3.36 2.38 2.29 2.9

MALAY 1.9 1.67 1.59 1.64 5.24 3.71 1.66 3.9 2.98

PHILLI 2.47 2.1 1.73 1.84 2.08 2.23 1.83 4.9 2.61

THAI 2.05 1.79 2.04 1.55 2.41 1.63 1.51 1.78 3.47

SING 1.72 2.14 2.2 4.14 3.44 1.86 1.91 3.77 2.74

TO 73.21 88.23 55.27 82.4 81.4 74.48 59.04 68.43 61.11

Inc.Own 81.34 94.48 60.8 86.26 85.98 80.55 69.79 71.28 63.3

NET − 0.71 8.2 − 10.1 3.25 4.83 − 1.1 − 5.24 − 2.59 − 8.79

USMonetary USTrade USExr INDO MALAY PHILLI THAI SING FROM

CNFiscal 3.23 3.56 3.85 3.29 1.81 2.46 3.2 1.89 73.92

CNMon‑
etary

5.47 2.05 3.9 1.92 2.72 2.61 1.55 2.55 80.03

CNTrade 3.52 7.56 2.87 3 2.2 2.57 2.6 4.03 65.37

CNExr 2.84 2.72 8.68 2.14 2.15 2.49 1.64 4.21 79.15

JPFiscal 5.61 2.69 3.02 2.67 4.08 2.32 4.18 3.94 76.57

JPMon‑
etary

6.97 2.13 2.67 2.76 3.93 2 2.59 3.84 75.58

JPTrade 1.4 9.69 1.27 2.22 2.83 2.95 2.7 2.55 64.29

JPExr 4.89 1.92 6.02 2.42 4.62 4.42 1.88 2.73 71.02

USFiscal 10.91 2.81 3.14 2.63 3.18 5.01 3.41 3.03 69.91

USMon‑
etary

3.6 2.58 4.91 2.66 3.53 2.95 2.58 3.93 67.1

USTrade 2.38 6.06 2.42 2.47 5.22 3.23 2.77 2.43 65.81

USExr 4.88 2.47 6.9 3.56 4.08 4.55 3.87 3.9 61.18

INDO 1.97 1.6 3.61 1.65 10.6 14.89 14.85 10.58 80.31

MALAY 1.71 2.27 3.59 10.5 2.68 9.27 12.43 10.15 74.2

PHILLI 1.93 2.1 2.61 14.84 9.97 2.62 13.55 12.26 79.05

THAI 2.14 2.76 1.89 15.32 13.25 12.49 1.87 15.39 81.47

SING 1.68 2.43 3.78 10.78 10.39 11.22 15.35 2.95 79.54

TO 61.54 51.36 58.24 83.21 84.59 85.43 89.14 87.43 1244.5

Inc.Own 65.14 57.43 65.13 84.85 87.27 88.05 91 90.38 TCI
73.21NET − 5.56 − 14.45 − 2.95 2.9 10.38 6.39 7.66 7.88



Page 16 of 36Hoque et al. Financial Innovation           (2026) 12:93 

trade and exchange rate policies, on Thailand is comparatively small. Furthermore, the 
Philippines is slightly affected by uncertainty in the fiscal policies of Japan and the US, 
whereas Singapore is least influenced by uncertainty in the fiscal policies of China and 
the monetary policies of the US. According to the NET measure, the majority of the cat-
egorical economic policy uncertainties are net recipients, except for Chinese monetary 
and exchange rate policy uncertainty and Japanese fiscal policy uncertainty, which are 
net transmitters. Figure 1a shows the network plots for the overall transmission among 
categorical economic policy uncertainty and the five ASEAN stock markets. The figure 
shows complementing outcomes to the results obtained from Table 2. These findings are 
consistent with those of Lean et  al. (2024) and Keddad (2024), who reported that the 
uncertainty impact of Chinese, Japanese, and U.S. economic policies on ASEAN stock 
markets varies across different countries.

Tables 3 and 4 display the contemporaneous and lagged connectedness for categori-
cal economic policy uncertainty and five ASEAN stock markets. The contemporaneous 
dynamics hold a vital weight, accounting for 40.90%, whereas the effect of lagged con-
nectedness is moderate, generating just 32.30%. The comprehensive measure emphasizes 
the importance of immediate temporal dynamics in determining overall connectivity, 

a: Overall Transmission between Categorical Economic Policy Uncertainty and Five ASEAN Stock Markets

b: Contemporaneous Transmission between Categorical Economic Policy Uncertainty and Five ASEAN Stock Markets 

c: Lagged Transmission between Categorical Economic Policy Uncertainty and Five ASEAN Stock Markets

Fig. 1  Overall, Contemporaneous and Lagged Connectedness between Categorical Economic Policy 
Uncertainty and Five ASEAN Stock Markets. Note: R2 decomposed measures are based on a 120-month 
rolling-window VAR model with a lag length of order three (AIC) and H Step 10. Blue (yellow) nodes illustrate 
the net transmitter (receiver) of shocks
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Table 3  Contemporaneous connectedness among categorical economic policy uncertainty and 
the five ASEAN stock markets

R2 decomposed measures are based on a 120-month rolling-window VAR model with a lag length of order three (AIC) and 
H Step 10

CNFiscal CNMonetary CNTrade CNExr JPFiscal JPMonetary JPTrade JPExr USFiscal

CNFiscal 0 16.5 2.69 7.19 1.69 1.46 0.41 0.64 3.2

CNMon‑
etary

16.14 0 1.03 20.57 0.91 0.56 0.41 1.23 2.38

CNTrade 3.06 1.27 0 4.53 0.62 0.51 6.46 0.87 0.71

CNEXR 7.3 21 3.96 0 0.6 0.56 0.4 1.02 1.42

JPFiscal 1.66 0.92 0.5 0.63 0 13.09 6.69 6.74 1.97

JPMonetary 1.48 0.59 0.43 0.61 12.92 0 1.06 12.63 1.05

JPTrade 0.47 0.58 6.28 0.51 7.28 1.34 0 0.83 3.47

JPEXR 0.67 1.26 0.82 0.98 7.15 13.42 0.75 0 0.39

USFiscal 3.49 2.39 0.73 1.39 2.07 1.11 3.62 0.34 0

USMonetary 1.28 5 1.34 1.29 3 6.01 0.44 1.42 7.83

USTrade 0.92 1.28 5.01 1.4 0.96 1.12 7.54 0.44 0.94

USEXR 2.03 1.7 0.96 7.91 0.95 0.61 0.27 2.39 1.27

INDO 0.49 0.38 0.95 0.57 0.97 0.61 0.44 0.51 0.47

MALAY 0.56 0.53 0.28 0.4 2.47 1.88 0.44 2.09 0.71

PHILLI 0.26 0.51 0.69 0.43 0.77 0.7 0.57 2.17 0.57

THAI 0.38 0.28 0.56 0.42 1.3 0.53 0.43 0.5 0.73

SING 0.53 1.11 1.43 2.99 2.06 0.59 0.9 1.27 1.16

TO 40.7 55.3 27.64 51.81 45.73 44.11 30.82 35.09 28.27

Inc.Own 40.7 55.3 27.64 51.81 45.73 44.11 30.82 35.09 28.27

NET 1.35 3.22 − 2.82 1.87 0.66 2.2 − 1.32 − 1.69 − 0.42

USMonetary USTrade USExr INDO MALAY PHILLI THAI SING FROM

CNFiscal 1.16 0.68 1.46 0.51 0.55 0.27 0.41 0.53 39.36

CNMon‑
etary

4.23 0.91 1.08 0.38 0.48 0.45 0.26 1.06 52.08

CNTrade 1.35 4.95 0.91 1.27 0.42 0.99 0.86 1.69 30.46

CNEXR 1.23 1.01 6.4 0.65 0.42 0.46 0.52 2.98 49.94

JPFiscal 2.8 0.83 0.8 1.11 2.5 0.9 1.63 2.3 45.07

JPMon‑
etary

5.46 0.9 0.46 0.65 1.85 0.68 0.51 0.62 41.9

JPTrade 0.49 7.59 0.26 0.5 0.47 0.63 0.43 1 32.13

JPEXR 1.4 0.34 2.24 0.64 2.26 2.42 0.6 1.42 36.78

USFiscal 7.68 0.92 1.17 0.52 0.73 0.6 0.75 1.18 28.69

USMon‑
etary

0 1.31 3.08 0.39 0.5 0.28 0.53 0.5 34.18

USTrade 1.28 0 0.92 0.45 1.17 0.56 0.72 0.51 25.25

USEXR 3.15 1.01 0 0.64 1.89 1.33 0.44 0.78 27.33

INDO 0.37 0.28 0.49 0 8.28 13.23 12.98 9.15 50.17

MALAY 0.47 1.04 1.66 8.3 0 7.36 10.35 7.36 45.9

PHILLI 0.23 0.43 1.09 13.25 7.44 0 11.14 9.58 49.84

THAI 0.48 0.52 0.32 13.22 9.99 11.06 0 13.1 53.81

SING 0.42 0.37 0.71 9.11 7.34 9.35 13.09 0 52.43

TO 32.21 23.11 23.06 51.6 46.29 50.59 55.22 53.76 695.31

Inc.Own 32.21 23.11 23.06 51.6 46.29 50.59 55.22 53.76 TCI
40.90NET − 1.97 − 2.14 − 4.27 1.43 0.39 0.76 1.4 1.33
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Table 4  Lagged connectedness among categorical economic policy uncertainty and the five 
ASEAN stock markets

R2 decomposed measures are based on a 120-month rolling-window VAR model with a lag length of order three (AIC) and 
H Step 10

CNFiscal CNMonetary CNTrade CNEXR JPFiscal JPMonetary JPTrade JPEXR USFiscal

CNFiscal 8.13 3.4 2.01 1.96 2.57 1.66 0.99 1.47 2.79

CNMon‑
etary

3.4 6.25 1.35 2.25 2.61 1.02 0.76 1.37 1.29

CNTrade 2.48 2.38 5.53 2.74 1.77 1.41 2.18 4.04 1.98

CNEXR 2.7 2.62 1.81 3.85 2.81 1.29 1.29 2.03 1.48

JPFiscal 2.02 1.81 1.85 1.59 4.59 1.93 3.11 1.39 2.17

JPMonetary 1.21 1.38 1.68 1.95 2.25 6.07 5.11 2.64 1.71

JPTrade 3.39 3.29 1.43 3.19 1.85 1.82 10.75 1.44 1.52

JPEXR 1.99 1.46 1.71 2.2 3.05 1.83 2.03 2.85 2.37

USFiscal 2.66 3.98 2.99 2.99 1.51 2.12 1.39 2.99 2.19

USMon‑
etary

1.16 1.49 2.18 2.02 1.99 3.31 1.44 1.24 1.56

USTrade 1.75 3.19 3.76 1.59 3.55 3.6 2.04 2.37 3.43

USEXR 1.58 1.23 1.26 2.16 2.49 1.92 1.39 2.28 1.48

INDO 1.75 1.43 1 1.04 2.68 2.74 1.94 1.78 2.44

MALAY 1.34 1.14 1.31 1.24 2.76 1.83 1.23 1.8 2.27

PHILLI 2.21 1.59 1.04 1.41 1.31 1.53 1.26 2.73 2.04

THAI 1.67 1.51 1.48 1.13 1.11 1.1 1.08 1.28 2.74

SING 1.2 1.03 0.77 1.15 1.38 1.27 1 2.5 1.58

TO 32.5 32.93 27.62 30.59 35.67 30.37 28.23 33.34 32.85

Inc.Own 40.63 39.18 33.15 34.45 40.25 36.44 38.97 36.19 35.04

NET − 2.06 4.98 − 7.28 1.38 4.17 − 3.3 − 3.93 − 0.9 − 8.37

USMonetary USTrade USEXR INDO MALAY PHILLI THAI SING FROM

CNFiscal 2.08 2.88 2.38 2.78 1.26 2.19 2.79 1.36 34.56

CNMon‑
etary

1.24 1.14 2.82 1.54 2.24 2.16 1.28 1.5 27.95

CNTrade 2.17 2.61 1.96 1.73 1.78 1.58 1.74 2.34 34.9

CNEXR 1.6 1.71 2.28 1.49 1.72 2.03 1.12 1.23 29.21

JPFiscal 2.81 1.85 2.21 1.56 1.58 1.42 2.55 1.65 31.5

JPMon‑
etary

1.51 1.23 2.21 2.1 2.09 1.32 2.08 3.22 33.67

JPTrade 0.92 2.1 1.01 1.72 2.35 2.31 2.27 1.55 32.15

JPEXR 3.49 1.59 3.78 1.78 2.37 2 1.28 1.3 34.24

USFiscal 3.24 1.89 1.97 2.12 2.45 4.41 2.66 1.85 41.22

USMon‑
etary

3.6 1.27 1.83 2.27 3.04 2.66 2.04 3.43 32.92

USTrade 1.1 6.06 1.5 2.03 4.04 2.67 2.04 1.92 40.57

USEXR 1.73 1.46 6.9 2.93 2.19 3.21 3.43 3.12 33.85

INDO 1.6 1.33 3.13 1.65 2.32 1.66 1.87 1.43 30.14

MALAY 1.24 1.23 1.94 2.2 2.68 1.92 2.08 2.78 28.31

PHILLI 1.69 1.67 1.52 1.59 2.53 2.62 2.41 2.69 29.21

THAI 1.66 2.24 1.56 2.1 3.27 1.42 1.87 2.3 27.66

SING 1.25 2.06 3.08 1.67 3.06 1.87 2.26 2.95 27.11

TO 29.33 28.25 35.18 31.61 38.3 34.84 33.92 33.66 549.18

Inc.Own 32.93 34.32 42.07 33.26 40.98 37.46 35.79 36.62 TCI
32.30NET − 3.59 − 12.31 1.33 1.47 9.99 5.63 6.26 6.55
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whereas the impact of delayed effects is considerably less fundamental in explaining the 
differences. In Table 3, regarding the contemporaneous connectedness between categor-
ical economic policy uncertainty and the ASEAN-5 stock markets, Chinese and Japa-
nese fiscal and monetary policy uncertainty, along with the unpredictability of the U.S. 
trade and exchange rate policy, have the most severe effects on Malaysia. The most sig-
nificant impact on Singapore is caused by the uncertainty surrounding Chinese trade 
and exchange rate policies, Japanese trade policies and U.S. fiscal policies. Moreover, the 
Philippines and Thailand are most affected by uncertainty about Japanese exchange rate 
policy and US monetary policy, respectively. In contrast, Malaysia is least affected by the 
uncertainty surrounding Chinese trade and exchange rate policies, whereas Indonesia is 
least affected by the uncertainty involving US fiscal and trade policies. The impacts of fis-
cal policy uncertainty in China and Japan, along with U.S. monetary policy uncertainty, 
have the least influence on the Philippines. Additionally, Thailand is least influenced by 
uncertainties in Chinese monetary policy and Japanese monetary, trade and exchange 
rate policy, together with US exchange rate policy. On the basis of the NET value, more 
than half of the categorical economic policy uncertainties play a role as net receivers, 
whereas Chinese fiscal, monetary and exchange rate policy uncertainties with Japanese 
fiscal and monetary policy uncertainties are net transmitters. Figure 1b displays the net-
work plots for the contemporaneous transmission among categorical economic policy 
uncertainty and five ASEAN stock markets. The figure indicates that stock markets are 
not significantly affected by shocks from categorical economic policy uncertainty.

Turning to the lagged connectedness between categorical economic policy uncer-
tainty and the five ASEAN stock markets in Table  4, the Philippines is most signifi-
cantly affected by the policy uncertainty surrounding the Chinese fiscal, monetary and 
exchange rates, along with uncertainties in Japanese exchange rate policy and US 
monetary policy. Furthermore, the most significant impact on Thailand is exerted by 
uncertainty in Chinese trade policy and in U.S. fiscal and trade policy. Malaysia is most 
influenced by uncertainty in Japanese fiscal policy, whereas Indonesia is most impacted 
by Japanese monetary and trade policy uncertainty together with U.S. exchange rate 
policy uncertainty. In contrast, Singapore is least affected by the uncertainties in Chi-
nese fiscal, monetary and trade policies, together with the uncertainty in Japanese trade 
policy and US fiscal policy. Thailand, on the other hand, is least affected by uncertain-
ties in Japanese fiscal, monetary and exchange rate policies. Malaysia is not particularly 
impacted by uncertainty in US monetary and trade policies, whereas Indonesia is least 
hampered by uncertainty in the Chinese exchange rate policy. In terms of the NET value, 
the majority of categorical economic policy uncertainties are net receivers, whereas Chi-
nese monetary and exchange rate policy ambiguity, along with Japanese fiscal and US 
exchange rate policy uncertainty, are net transmitters. Notably, the five ASEAN stock 
markets are net transmitters, which is consistent with the findings in Table 3. Figure 1c 
presents the network plots for the lagged transmission between categorical economic 
policy uncertainty and five ASEAN stock markets. The figure displays results that are 
consistent with the findings shown in Table 4.

The contemporaneous measures of overall connection between FROM and TO dif-
fer significantly from their respective lagged equivalents, with the exceptions of Japa-
nese trade and exchange rate policy uncertainty, U.S. monetary policy uncertainty and 
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Chinese trade policy uncertainty, as shown in Tables 3 and 4. With respect to Japanese 
trade policy uncertainty, the lagged FROM measure (32.15%) is slightly greater than the 
contemporaneous FROM measure (32.13%), whereas the contemporaneous TO meas-
ure (30.82%) slightly outperforms the lagged TO measure (28.23%). Given the insecurity 
of the Japanese exchange rate policy, the contemporaneous measure of FROM (36.78%) 
is higher than the lagged measure of FROM (34.24%), whereas the contemporane-
ous measure of TO (35.09%) is greater than the lagged measure of TO (33.34%). With 
respect to US monetary policy ambiguity, the contemporaneous TO measure (32.21%) 
exceeds the lagged TO measure (29.33%), whereas the lagged FROM measure (32.92%) 
trails the contemporaneous FROM measure (34.18%). Additionally, the contemporane-
ous TO measure (27.64%) is marginally higher than the lagged TO measure (27.62%) 
for Chinese trade policy uncertainty. Significant disparities between the lagged and con-
temporaneous values highlight the temporal dynamics encompassing shock dispersion 
in the system. Importantly, all contemporaneous measures of connectedness between 
categorical economic policy uncertainty and the five ASEAN stock markets demonstrate 
a significant decrease relative to their lagged counterparts, signifying unique attributes 
in temporal dynamics resulting from interrelated connections. The discrepancies may 
be attributed to various factors, such as the economic climate, investor behaviors, intrin-
sic sophistication of the integrated systems and duration of information processing. 
These findings highlight the complex nexus among categorical economic policy uncer-
tainty and the five ASEAN stock markets. The lagged metrics reflect a subtle interaction 
that is shaped by components that are multifarious and temporally distinctive.

Dynamic connectedness

Figure 2 presents the dynamic connectedness among categorical economic policy uncer-
tainty and five ASEAN stock markets. The overall and contemporaneous connectedness 
reveal comparable trends that align with the findings of Balli et al. (2023). The contem-
poraneous connectedness is more robust than the lagged connectedness is, inferring an 
elevated degree of interaction across the measures. The overall, contemporaneous and 

Fig. 2  Dynamic Connectedness among Categorical Economic Policy Uncertainty and Five ASEAN Stock 
Markets. Note: The areas shaded in black, brown, and green indicate overall, contemporaneous and lagged 
component connectedness, respectively
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lagged connectivity index that soared during market uncertainty was partly prompted 
by the Chinese economic slowdown from 2015 to 2016. Owing to the global economic 
downturn and massive stock sales sparked by negative economic development in China, 
the world’s stock markets experienced an enormous decline at the beginning of 2016. 
In addition, several signals pointed to a looming  economic slump, accompanied by a 
large and rapid decline in the interest rate. The change in the Chinese yuan fixing opera-
tion that transpired during the period when the Chinese yuan faced pressure against the 
US dollar in 2015 also led to a spike in the connectedness index. The Brexit referen-
dum intensified market volatility and had a damaging impact on global stock markets. 
In addition, there was a gradual increase in connectivity starting in 2018 due to height-
ened trade tensions involving the US  and the emergence of trade protectionism. The 
COVID-19 pandemic was the primary catalyst for a sizeable spike in both the overall 
and contemporaneous connectedness indices in 2020. The COVID-19 outbreak in early 
2020 and subsequent worldwide lockdown caused a profound negative effect on ASEAN 
capital markets, resulting in a precipitous and large decline in stock prices (Hasan et al. 
2021).

The magnitude of contemporaneous connectedness was remarkably high  compared 
with the lagged connectedness during the COVID-19 pandemic, indicating  that the 
immediate adverse impacts generated by the deadly disease disrupted the ASEAN stock 
markets (Ali et al 2023a, b). These observations corroborated the findings of Yousaf et al. 
(2024) and Lean et al. (2024) that total spillover effects are greatest during major events, 
including the COVID-19 crisis and the Chinese stock market meltdown. In addition, 
the ongoing dispute between Russia and Ukraine that began in 2022 caused detrimental 
effects on supply chains, leading to a massive spillover effect and interconnection (see 
Lin and Wang 2024). The magnitude of the lagged connectedness spiked significantly, 
although not as prevalently, as contemporaneous connectedness during the war. The 
evidence implies that the  impact of the Russia–Ukraine conflict on the five ASEAN 
stock markets occurred immediately and  progressively manifested across an extended 
time period. This evidence supports the findings of Lin and Wang (2024) that the Rus-
sia–Ukraine conflict leads to significant volatility spillovers. Furthermore, contagion 
theory posits that markets experience greater integration and connection during peri-
ods of extreme market conditions. According to Chatziantoniou et  al. (2022), herding 
behavior in financial markets increases interdependence during extreme market events, 
resulting in higher levels of interconnectedness in tail markets. A few studies have shown 
that global economic and crisis events cause the connectedness between uncertain and 
emerging stock markets to increase significantly (Adjei et al. 2025; Ha et al. 2024; Lean 
et al. 2024; Lin et al. 2024; Marín-Rodríguez et al. 2025; Rubbaniy et al. 2024; Yousfi et al. 
2024).

Figure  3 displays the net directional connectedness of categorical economic policy 
uncertainty and the five ASEAN stock markets. It reveals the time-varying net patterns 
for Chinese, Japanese and U.S. economic policy uncertainty and the stock markets of 
Indonesia, Malaysia, the Philippines, Thailand, and Singapore. Consistent with our prior 
results, the five ASEAN stock markets operate mainly as persistent shock transmitters, 
whereas most of the categorical economic policy uncertainties are shock recipients. In 
addition, other categorical economic policy uncertainties consistently alternate between 



Page 22 of 36Hoque et al. Financial Innovation           (2026) 12:93 

acting as net receiver transmitters and acting as receivers. The categorical economic 
policy uncertainty and the five ASEAN stock markets exhibit strong transmission and 
reception of spillover effects throughout significant events. Specifically, there was a 
notable rise in net spillovers for the five ASEAN stock markets at the beginning of 2020, 
coinciding with the onset of the COVID-19 pandemic (see Yousaf et al. 2024; Lean et al. 
2024). Moreover, net lagged spillovers are generally more prominent, and asymmetries 
exist  among all the measures. Since then, the role of emerging markets in net shock 
transmission has changed with crisis periods (Adjei et al. 2025; Lean et al. 2024; Marín-
Rodríguez et al. 2025).

Connectedness during crisis periods

Figure  4 displays the overall, contemporaneous and lagged transmissions between 
categorical economic policy uncertainty and five ASEAN stock markets during the 
global financial crisis. The findings imply that the shock transmissions are distributed 

Fig. 3  Net Directional Connectedness of Categorical Economic Policy Uncertainty and Five ASEAN Stock 
Markets. Note: The areas shaded in black, brown, and green indicate overall, contemporaneous and lagged 
component connectedness, respectively

Fig. 4  Overall, Contemporaneous and Lagged Transmissions between Categorical Economic Policy 
Uncertainty and Five ASEAN Stock Markets During Global Financial Crisis. Note: R2 decomposed measures are 
based on a 120-month rolling-window VAR model with a lag length of order three (AIC) and H Step 10. Blue 
(yellow) nodes illustrate the net transmitter (receiver) of shocks
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asymmetrically. Specifically, uncertainty in Chinese fiscal policy and Japanese monetary 
policy served as constant net shock transmitters, whereas Chinese trade, Japanese fiscal 
and trade policy uncertainties were persistent net shock receivers in the overall, contem-
poraneous and lagged connectivity network during the global financial crisis.

Moreover, both Chinese monetary and exchange rate policy uncertainty act as chan-
nels for transmitting shocks in overall and contemporaneous linkage networks, whereas 
they play their roles as net recipients of shocks in lagged connectedness networks during 
the global financial crisis. In the meantime, Japanese exchange rate policy uncertainty 
was a net shock recipient in the overall and contemporaneous connectivity networks but 
a net shock transmitter in the lagged connectedness network during the global financial 
crisis. Interestingly, all U.S. categorical economic policy uncertainties were dominant 
net shock receivers across all connectedness networks during the global financial cri-
sis. The linkages among the five ASEAN stock markets are net shock transmitters in all 
the connectedness networks, except for Malaysia, which acted as a net shock receiver in 
the lagged connectedness network during the global financial crisis. Nearly all ASEAN-5 
stock markets function as conduits for economic disruptions, enabling the transmission 
of shocks across markets. This phenomenon may arise through several mechanisms, 
including foreign investment, policy uncertainty and investor sentiment, where shocks 
are transmitted across countries. While Malaysia did not significantly contribute to the 
shock transmission of the global financial crisis, it absorbed the shocks after some time, 
indicating that the market assimilates the detrimental consequences of the crisis with a 
delay. Investors may withdraw their investments and unload securities if they are con-
cerned about the financial climate in globally interconnected markets.

Figure  5 presents the overall, contemporaneous and lagged transmissions between 
categorical economic policy uncertainty and five ASEAN stock markets during the 
Euro debt crisis. The findings indicate that Chinese fiscal and exchange rate policy 
uncertainty  along with Japanese monetary policy uncertainty  serve as pervasive net 
shock transmitters, whereas Chinese trade policy uncertainty and US fiscal, trade and 
exchange rate policy uncertainty are consistently net shock receivers in overall, contem-
poraneous and lagged connectivity networks during the Euro debt crisis. Furthermore, 
Chinese monetary policy uncertainty serves as a pathway for transmitting shocks in 
both the overall and contemporaneous linkage networks. However, it functions as a net 

Fig. 5  Overall, Contemporaneous and Lagged Transmissions between Categorical Economic Policy 
Uncertainty and Five ASEAN Stock Markets During Euro Debt Crisis. Note: R2 decomposed measures are 
based on a 120-month rolling-window VAR model with a lag length of order three (AIC) and H Step 10. Blue 
(yellow) nodes illustrate the net transmitter (receiver) of shocks
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shock recipient in the lagged connectedness network during the Euro debt crisis. More-
over, Japanese fiscal and exchange rate policy uncertainty alongside U.S. monetary policy 
uncertainty are net shock transmitters in the overall and lagged connectivity networks, 
but they operate as net shock receivers in the contemporaneous connectedness network 
during the Euro debt crisis. In addition, Japanese trade policy uncertainty is a signifi-
cant net shock receiver in all connectivity networks except for the lagged connectedness 
network during the Euro debt crisis. Considering the interconnection between the five 
ASEAN stock markets, these stock markets play their roles as net shock transmitters, 
except for Malaysia, which functions as a net shock receiver in the overall connectiv-
ity network during the Euro debt crisis. In the contemporaneous connectivity network, 
all five ASEAN stock markets were net shock transmitters during the Euro debt crisis. 
In addition, Indonesia and Singapore transmit shocks, whereas Malaysia, the Philip-
pines and Thailand receive shocks in the lagged connectedness network during the Euro 
debt crisis.

Figure 6 shows the overall, contemporaneous and lagged transmissions between cat-
egorical economic policy uncertainty and five ASEAN stock markets during the U.S.‒
China trade-war crisis. Chinese fiscal and exchange rate policy uncertainty are constantly 
net shock receivers, whereas Japanese and US monetary policy uncertainty are robust 
net shock transmitters in overall, contemporaneous and lagged connectedness networks 
during the U.S.‒China trade war crisis. In addition, uncertainties in Chinese monetary 
and trade policy, Japanese trade policy and U.S. fiscal policy display similar patterns, as 
they serve as net shock transmitters in overall and contemporaneous connectedness net-
works, whereas they play their roles as net shock recipients in the lagged connectedness 
network during the U.S.‒China trade war crisis. Moreover, Chinese exchange rate policy 
uncertainty was a net shock receiver in the overall and lagged connectedness networks, 
whereas it was a net shock transmitter in the contemporaneous connectedness networks 
during the U.S.‒China trade war crisis. Additionally, policy uncertainty in Japanese fis-
cal and US trade transmitted shocks in the overall and lagged connectivity networks, 
whereas both received shocks in the contemporaneous connectedness network during 

Fig. 6  Overall, Contemporaneous and Lagged Transmissions between Categorical Economic Policy 
Uncertainty and Five ASEAN Stock Markets During US‒China Trade War Crisis. Note: R2 decomposed 
measures are based on a 120-month rolling-window VAR model with a lag length of order three (AIC) and H 
Step 10. Blue (yellow) nodes illustrate the net transmitter (receiver) of shocks



Page 25 of 36Hoque et al. Financial Innovation           (2026) 12:93 	

the U.S.‒China trade-war crisis. US exchange rate policy uncertainty acts as a channel 
to receive shocks in overall and contemporaneous connectedness networks, while it is 
a net shock transmitter in lagged connectedness networks during the U.S.‒China trade 
war crisis. In addition, Thailand and Indonesia were constant net shock transmitters, 
whereas Malaysia was a dominant net shock receiver in all connectedness networks dur-
ing the U.S.‒China trade war crisis. Singapore and the Philippines alternated between 
being recipients and transmitters in several connectedness networks during the U.S.‒
China trade war crisis.

Figure  7 shows the overall, contemporaneous and lagged transmissions between 
categorical economic policy uncertainty and five ASEAN stock markets during the 
COVID-19 pandemic. Chinese fiscal and trade policy uncertainty, along with Japanese 
and U.S. exchange rate policy uncertainty, have consistently experienced net shocks, 
whereas Japanese and U.S. monetary policy uncertainty has regularly diffused net shocks 
in overall, contemporaneous  and lagged connectivity networks during the COVID-19 
crisis. Chinese monetary policy uncertainty and U.S. fiscal policy uncertainty dem-
onstrate parallel trends, as they act as channels for transmitting net shocks in overall 
and simultaneous interconnectedness networks, but  they function as recipients of net 
shocks in the lagged interconnectedness network during the COVID-19 crisis. In addi-
tion, Chinese exchange rate policy uncertainty and Japanese trade policy uncertainty are 
net shock receivers in overall and lagged connectedness networks, whereas both are net 
shock transmitters in contemporaneous connectedness networks during the COVID-
19 pandemic. The uncertainty of Japanese fiscal policy and US trade policy changed 
between being a receiver and a transmitter in different connectedness networks dur-
ing the COVID-19 crisis. Interestingly, the overall, contemporaneous  and lagged con-
nectivity networks during the COVID-19 pandemic exhibited similar trends in terms 
of the spread of shock transmission. Specifically, the five ASEAN stock markets serve 
as channels for transmitting shocks, except for Malaysia, which receives shocks in all 
the connectedness networks. Overall, the transformed impact of COVID-19 on the EPU 
and ASEAN stock market is also supported by Ali et al. (2023a, b), who reported that 
COVID-19 has impacted ASEAN Islamic equity markets.

Figure  8 presents the overall, contemporaneous and lagged transmissions between 
categorical economic policy uncertainty and the five ASEAN stock markets during the 

Fig. 7  Overall, Contemporaneous and Lagged Transmissions between Categorical Economic Policy 
Uncertainty and Five ASEAN Stock Markets During COVID-19 Crisis. Note: R2 decomposed measures are 
based on a 120-month rolling-window VAR model with a lag length of order three (AIC) and H Step 10. Blue 
(yellow) nodes illustrate the net transmitter (receiver) of shocks
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Russia–Ukraine war crisis. Notably, all U.S. categorical economic policy uncertainties, 
with the exception of U.S. monetary policy uncertainty, act as net receivers of shocks in 
all connectivity networks during the Russia–Ukraine war crisis. Uncertainties in the 
monetary policy of China and Japan were net shock transmitters in the overall, con-
temporaneous  and lagged connection networks during the Russia–Ukraine war crisis. 
Moreover, while Chinese and US trade policy uncertainties exhibit parallel trends as net 
shock receivers in overall and contemporaneous connectedness networks, both function 
as net shock transmitters in lagged  connectedness networks throughout the Russia–
Ukraine war crisis. Japanese fiscal and exchange rate policy uncertainties are net shock 
transmitters in the overall and lagged connectedness networks, whereas both policies 
are net shock receivers in the contemporaneous connectedness network. Chinese fiscal 
and exchange rate policy uncertainty have distinct functions in transmitting and receiv-
ing net shocks within connectivity networks. The five ASEAN stock markets were net 
shock transmitters in the overall connectedness network during the Russia–Ukraine war 
crisis. These markets continue to be net shock transmitters, except for Indonesia and 
Singapore and Malaysia in the contemporaneous and lagged connectedness networks, 
respectively. These stock markets remain net shock transmitters, apart from Indonesia 
and Singapore and Malaysia across the contemporaneous and lagged connectedness 
networks, respectively. Taken together, the evidence from the connectedness network 
indicates that there is a dynamic variation that evolves across time and is dependent on 
the type of crisis. Notably, Japanese monetary policy uncertainty and US exchange rate 
policy uncertainty are the most dominant net shock transmitters and receivers, respec-
tively, across major events. Philippines and Thailand are constant net shock transmitters 
in overall and contemporaneous connectedness networks, whereas Indonesia is also a 
pervasive net shock transmitter in overall connectedness networks across major events. 
In the lagged connectedness networks, Indonesia and Singapore are robust net shock 
transmitters, whereas Malaysia is a robust net shock receiver across major crises.

Collectively, the results underline the dynamic and complex nexus between the 
ASEAN-5 stock markets and the economic policy uncertainties of major economies. 
Financial globalization increases the connectedness of financial markets among the 
ASEAN-5 countries. This interdependence triggers spillovers, whereby shocks from 
a specific country may promptly disrupt other countries. The US, Japan and China are 

Fig. 8  Overall, Contemporaneous and Lagged Transmissions between Categorical Economic Policy 
Uncertainty and Five ASEAN Stock Markets During Russia-Ukraine War Crisis. Note: R2 decomposed measures 
are based on a 120-month rolling-window VAR model with a lag length of order three (AIC) and H Step 10. 
Blue (yellow) nodes illustrate the net transmitter (receiver) of shocks
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leading economies that play pivotal roles in the global market, and their fiscal, monetary, 
trade and exchange rate policies may have broad ripple impacts (Lean et al 2024). For 
example, the ASEAN-5 markets are poised to respond swiftly to uncertainties in the US 
trade policies surrounding increased tariffs, monetary policies concerning interest rate 
cuts, fiscal policies regarding higher government expenditure and lower corporate taxes 
(Dogah et al. 2021; Hoque et al. 2024; Kedad et al. 2024). The economic policy uncer-
tainty of the U.S., Japan and China can lead to far-reaching consequences, affecting the 
world’s financial markets, including the ASEAN-5 countries, due to the strong linkage 
with global markets (Adjei et  al. 2025; Lean et  al. 2024; Marín-Rodríguez et  al. 2025; 
Mo et  al. 2024). Information asymmetry and transmission pace may account for the 
distinct responses of the immediate and lagged spillovers. During times of heightened 
uncertainty, investors are quick in adjusting their investment positions, leading to rapid 
market responses. Capital flight from riskier ASEAN-5 markets to safe haven markets 
may explain the role of the ASEAN-5 markets as net transmitters of shocks. The eco-
nomic policy uncertainty of major economies often triggers capital flights, and emerg-
ing markets such as ASEAN-5 countries are especially vulnerable to this uncertainty, as 
they are highly reliant on global trade and foreign investments. Capital withdrawal from 
ASEAN-5 countries has negative impacts on their stock markets, further exacerbating 
negative shocks across countries. Furthermore, the diverse roles of fiscal, monetary, 
trade and exchange rate policy uncertainties as shock transmitters and receivers during 
the global financial crisis, Euro debt crisis, US–China trade war, COVID-19 pandemic 
and Russia–Ukraine war imply that the impact of the EPU is context dependent and can 
change rapidly in response to major world events or changes in global conditions (Lean 
et al 2024; Mo et al. 2024). The uncertainty surrounding future economic policies is not 
only dynamic but can also arise from various factors. Hence, the use of categorical EPUs 
in our study allows a deeper understanding of how different sources or categories of eco-
nomic policy uncertainty impact economic outcomes in guiding policy decisions and 
business and portfolio investments.

Fig. 9  Robustness testing via overall dynamic total connectedness via the Pearson, Spearman and Kendall 
rank correlation coefficients
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Robustness test of connectedness

Figure 9 presents an illustration of robustness testing using overall dynamic total con-
nectedness based on the Pearson, Spearman and Kendall rank correlation coefficients. 
Consistent with Fig. 2, the dynamic total connectedness based on Spearman and Kendall 
rank correlations revealed that the degree of spillover changed with economic and crisis 
events such as the Chinese economic slowdown, the US‒China Trade War, the BREXIT, 
the COVID-19 pandemic, and the Russia-Ukraine conflict. All three lines show that the 
TCI peaked in 2017 and 2020 and was lowest in 2019 and 2022. They remained stable 
during 2023. Overall, these illustrations exhibit  consistent patterns, implying that our 
research results are reliable.

Determinants of connectedness

Tables 5, 6 and 7 show the regression results on the impact of determinants (oil price 
risk shocks, demand shocks, supply shocks, geopolitical risk index, global financial 
stress index, world climate change index and gold market volatility) on the dynamics 
of the overall, contemporaneous and lagged return connectivity among the ASEAN 
stock markets, respectively. Bivariate regression analyses are executed for each factor, 
followed by a multivariate regression analysis incorporating all factors. In Table 5, the 
influences of demand shocks, global financial stress and gold market volatility on the 
dynamics of the overall return connectedness among the ASEAN-5 stock markets are 
statistically significantly negative. The findings indicate that increases in demand shocks, 
global financial stress and gold market volatility contributed to a decline in the dynamic 
of the overall return connectedness of the ASEAN-5 stock markets. Compared with the 

Table 5  Determinants of dynamic overall return spillovers

Standard errors are printed in parentheses. *, ** and *** indicate that the relevant coefficient is significant at the 10%, 
5% and 1% levels, respectively. The dependent variable TSI(τ ) is defined as total, short-, medium- and long-term tail risk 
spillovers. Moreover, the term Xit contains the drivers of connectedness, including oil price risk shocks, demand shocks, 
supply shocks, the geopolitical risk index (GPR), the global financial stress index (GFS), the MSCI world climate change index 
(CLIMATE) and gold market volatility (GOLD)

Coefficient Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

OIL RISK SHOCK 0.153 − 0.115***

(0.104) (0.083)

OIL DEMAND 
SHOCK

− 16.373*** 17.316

(2.266) (2.147)

OIL SUPPLY 
SHOCK

− 3.478 0.995

(5.541) (4.612)

GPR − 0.078 − 0.133

(0.289) (0.179)

GFS − 4.440*** − 11.453***

(1.163) (2.745)

CLIMATE 0.001 − 0.012***

(0.001) (0.002)

GOLD − 0.188*** − 0.218***

(0.032) (0.076)

R2 (%) 23.34 30.20 29.00 30.3 28.07 29.80 28.00 48.00
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Table 6  Determinants of dynamic contemporary return spillovers

Standard errors are printed in parentheses. *, ** and *** indicate that the relevant coefficient is significant at the 10%, 
5% and 1% levels, respectively. The dependent variable TSI(τ ) is defined as total, short-, medium- and long-term tail risk 
spillovers. Moreover, the term Xit contains the drivers of connectedness, including oil price risk shocks, demand shocks, 
supply shocks, the geopolitical risk index (GPR), the global financial stress index (GFS), the MSCI world climate change index 
(CLIMATE) and gold market volatility (GOLD)

Coefficient Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

OIL RISK SHOCK − 0.391*** − 0.200**

(0.164) (0.106)

OIL DEMAND SHOCK 8.740*** 16.697***

(4.422) (2.588)

OIL SUPPLY SHOCK − 5.067 − 0.028

(8.604) (5.673)

GPR − 0.008 − 0.125

(0.436) (0.211)

GFS 0.607 − 22.865***

(2.029) (3.532)

CLIMATE − 0.012*** − 0.031***

(0.002) (0.002)

GOLD 0.334*** 0.501***

(0.055) (0.100)

R2(%) 33.34 24.20 31.00 32.3 26.07 31.80 29.00 64.45

Table 7  Determinants of dynamic lagged return spillovers

Standard errors are printed in parentheses. *, ** and *** indicate that the relevant coefficient is significant at the 10%, 
5% and 1% levels, respectively. The dependent variable TSI(τ ) is defined as total, short-, medium- and long-term tail risk 
spillovers. Moreover, the term Xit contains the drivers of connectedness, including oil price risk shocks, demand shocks, 
supply shocks, the geopolitical risk index (GPR), the global financial stress index (GFS), the MSCI world climate change index 
(CLIMATE) and gold market volatility (GOLD)

Coefficient Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

OIL RISK SHOCK 0.239*** 0.086***

(0.088) (0.040)

OIL DEMAND SHOCK 7.632*** 0.620

(2.804) (0.998)

OIL SUPPLY SHOCK 1.590 1.023

(5.196) (1.945)

GPR − 0.070 − 0.007

(0.297) (0.086)

GFS − 5.047*** 11.412***

(1.383) (1.162)

CLIMATE 0.011*** 0.019***

(0.001) (0.001)

GOLD 0.145*** − 0.284***

(0.036) (0.037)

R2(%) 13.34 24.20 21.00 31.3 25.07 27.80 25.00 84.19



Page 30 of 36Hoque et al. Financial Innovation           (2026) 12:93 

bivariate regressions in Models 1 to 7, the multivariate regression in Model 8 produces 
slightly diverse findings. Specifically, oil price risk shocks and the world climate change 
index significantly affect the overall return connectedness of the ASEAN-5 stock mar-
ket, whereas global financial stress and gold market volatility remain crucial in impact-
ing this dynamic. The coefficient of determination, a metric that assesses the predictive 
power of the model, is 48%, inferring that the model has strong explanatory ability in 
relation to the overall connectedness. The decline in the return interconnectedness of 
the ASEAN-5 stock markets is driven by a combination of external shocks, generating 
volatility and unpredictability, including oil price risk, global financial stress, climate 
change and gold market volatility. These factors interfere with the conventional return 
movement across markets, as investors gradually focus more on local risk than on global 
conditions. As a result, ASEAN-5 stock markets have become more fragmented, less-
ening their interconnectedness. Table  6 indicates that oil price risk shocks, world cli-
mate change, demand shocks, and gold market volatility consistently and significantly 
influence the dynamic contemporaneous return connectedness among the ASEAN-5 
stock markets in both the bivariate and multivariate models. Additionally, global finan-
cial stress emerges as an important driver in the multivariate analysis. The coefficient 
of determination is 64.45%, indicating that the model has a robust ability to explain 
contemporaneous return spillovers. Table 7 implies that oil price risk shocks, demand 
shocks, global financial stress, gold market volatility and world climate change have sig-
nificant power in explaining the lagged return spillovers for the ASEAN-5 stock markets 
in the bivariate analysis. These factors continue to be important, but there is a reversal in 
the signs of the connection between global financial stress and gold market volatility in 
the multivariate analysis. In addition, demand shocks become less influential in the mul-
tivariate model. The coefficient of determination is 84.19%, indicating that the model has 
greater explanatory power in explaining the lagged connectedness than in explaining the 
contemporaneous connectedness. Notably, oil price risk shocks, global financial stress, 
world climate change, and gold market volatility significantly affect the overall, contem-
poraneous and lagged return spillovers among the ASEAN-5 stock markets. Moreover, 
supply shocks and geopolitical risk have no significant effect on ASEAN-5 stock mar-
ket connectedness. These findings are consistent with previous evidence that shocks 
from oil price risk, global financial stress, climate change and gold market volatility lead 
to varying degrees of connectedness among stock returns (Jiang et al. 2020; Mao et al. 
2023; Hoque et al. 2024; Long et al. 2024; Mensi et al. 2024).

Conclusion
The ASEAN-5 economies are profoundly impacted by the economic policy uncertainty 
of leading economies, including the US, Japan and China. These uncertainties strongly 
impact international trade, foreign direct investment, investor confidence and stock 
market performance. These ASEAN-5 economies are deeply integrated and intercon-
nected with major economies, making them highly responsive to changes in global 
economic policies, crises and geopolitical events. This paper applies an advanced R2 
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decomposed connectedness methodology established by Balli et al. (2023) to investigate 
the dynamic connection between different categories of economic policy uncertainties 
of major economies and the stock market returns of ASEAN-5 countries over the period 
from August 2004–March 2024, incorporating major global events, including the global 
financial crisis, the Euro debt crisis, the USA–China trade war, the COVID-19 health 
crisis and the Russia–Ukraine war. In addition, several other uncertainty factors contrib-
uting to spillover repercussions are investigated.

The findings show the presence of connectedness and spillovers between categorical 
economic policy uncertainties of three major economies and the ASEAN-5 stock mar-
kets. Specifically, the five ASEAN stock markets, namely, Malaysia, Singapore, Thailand, 
the Philippines and Indonesia, are consistently the net shock transmitters in the over-
all, contemporaneous and lagged connectedness networks. This implies that ASEAN-5 
countries are significantly affected by the policy uncertainty of leading economies and, 
at the same time, transmit and amplify shocks to other countries. In addition, the major-
ity of the categorical EPUs, including Chinese trade policy, Japanese trade and exchange 
rate policies, and US fiscal, monetary and trade policies, are net shock receivers, whereas 
uncertainties in Chinese monetary, exchange rate and Japanese fiscal policies are net 
shock transmitters in all the connectedness networks. Moreover, the impacts of policy 
uncertainty on Chinese fiscal, Japanese monetary and US exchange rates vary depending 
on the type of connectedness network. The impacts of contemporaneous spillovers are 
more evident than those of lagged spillovers are, highlighting the significance of imme-
diate temporal dynamics in shaping total connectedness.

Moreover, the findings demonstrate that the dynamic variations that evolve over time 
were triggered by significant crises and global events. The level of connectedness, trans-
mission routes and role of each market and categorical economic policy uncertainties 
vary amid major crises, ranging from the global financial crisis to the Euro debt crisis, 
the USA–China trade war, the COVID-19 health crisis and the Russia-Ukraine war. 
Importantly, several uncertainty factors, including oil shock, global financial stress, 
world climate change and gold market volatility, significantly impact the overall, con-
temporaneous and lagged return connectedness across the five ASEAN stock markets.

The empirical findings have several important implications. The findings that 
ASEAN-5 stock markets act as persistent net shock transmitters of EPU uncer-
tainty from China, Japan and the US suggest that ASEAN-5 countries are exposed 
to policy shifts in large economies because they are highly reliant on global trade 
and investments. The implications are the outflow of capital investment from the 
ASEAN-5 countries as investors fled from emerging markets and multinational cor-
porations relocated their operations elsewhere, further transmitting the impacts of 
policy uncertainty to other countries. Investors and portfolio managers with sub-
stantial stock investment in ASEAN-5 stock markets may be more susceptible to 
transmitted shocks. Therefore, it is important that they diversify their investments 
across different markets to minimize risks. The findings that the majority of the 
categorical EPUs of China, Japan and the U.S. are net shock receivers suggest that 
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these large economies are significantly impacted by the EPU uncertainty of each 
other’s policy areas. For example, the U.S.‒China trade war and US tariff imposi-
tion on Chinese goods led to stock return volatility in both the U.S. and the Chi-
nese stock markets. Hence, to mitigate trade policy risk, both the U.S. and China 
can diversify the pool of their trading partners. In addition, given the diverse roles 
of categorical economic policy uncertainty across the overall, contemporaneous 
and lagged connectedness networks, it is crucial for investors to employ dynamic 
asset allocation strategies in managing various policy risks. To manage portfolio 
risk, managers may rebalance their portfolios on the basis of the level of economic 
policy unpredictability. By closely assessing the price reactions of stock portfolios 
to uncertainty in various policy areas, including trade, monetary, fiscal and for-
eign exchange rates, managers can minimize exposure to stock holdings of riskier 
companies that are more vulnerable to policy shifts. Instead, they can channel 
funds into safe-haven assets to shield them from declining stock markets in times 
of heightened uncertainty. Facing the prospect of regular and sudden policy shifts 
arising from high economic policy uncertainty, managers must constantly keep 
themselves updated with regulatory changes to respond swiftly to potential policy 
shifts. Thus, establishing a system to monitor changes in various policy areas and 
assess their impacts on different sectors or industries could be an effective strategy 
for managing policy risk.

Furthermore, the findings on the dynamic changes in connectedness and spillovers 
amid significant major global events and crises imply the need for policymakers to for-
mulate strategies to address the global impacts of economic uncertainty in various pol-
icy domains during major economic and geopolitical crises. Additionally, identifying the 
key drivers contributing to dynamic return spillovers is essential for devising a compre-
hensive risk evaluation mechanism that incorporates broader economic and geopolitical 
aspects.

Like any other study, this study has several limitations that could direct future 
research. For example, this study focuses only on five ASEAN markets. Hence, future 
research can expand the scope to include a broader range of markets and investi-
gate additional determinants of the dynamic overall, contemporaneous and lagged 
return spillovers, strengthening the overall comprehension of decomposed connect-
edness among categorical economic policy uncertainties and the global stock mar-
kets. Additionally, since the R2 connectedness approach does not separately capture 
bull and bear market conditions, future research should consider examining the con-
nectedness specifically during these distinct market phases to gain a more nuanced 
understanding of market dynamics.

Appendix
See Table 8.
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Abbreviations
EPU	� Economic policy uncertainty
CNFiscal	� Chinese fiscal policy uncertainty
CNMonetary	� Chinese monetary policy uncertainty
CNTrade	� Chinese trade policy uncertainty
CNExr	� Chinese exchange rate policy uncertainty
JPFiscal	� Japanese fiscal policy uncertainty
JPMonetary	� Japanese monetary policy uncertainty
JPTrade	� Japanese trade policy uncertainty
JPExr	� Japanese exchange rate policy uncertainty
USFiscal	� United States fiscal policy uncertainty
USMonetary	� United States monetary policy uncertainty
USTrade	� United States trade policy uncertainty
USExr	� United States exchange rate policy uncertainty
INDO	� Indonesia
MALAY	� Malaysia
PHILLI	� Philippines
THAI	� Thailand
SING	� Singapore
GPR	� The geopolitical risk index
GFS	� The Global Financial Stress Index
Climate	� The MSCI World Climate Change Index

Table 8  Variables to determine the spillovers

Variable Description

Oil risk shocks Oil risk shocks are defined as oil price changes that may be abrupt, and which could lead 
to a materialization of various economic and financial impacts. These shocks can be due to 
geopolitical factors, supply chain disruptions or global demand changes. These fluctuations 
are likely to raise costs to businesses and consumers because of inflation and constrain 
the overall economy’s growth, besides generating instability in the financial market, which 
requires policy changes

Oil demand shocks Oil demand shocks are changes in demand for oil, which cause fluctuations in prices 
and the general economy. These shocks can, therefore, result from changes in consumer 
behavior, growth or decline in the economy, changes in energy policies, the emergence 
of other forms of energy, or other world events that affect movement, including but not 
limited to pandemics. Positive demand shock refers to increased demand for oil, which 
increases its price and production activity and has the potential to increase overall revenue 
for oil-producing countries. However, negative demand shock results in less demand for 
oil, which in turn causes its price to go down, reduces its production activity and thus has 
the potential to cause some oil-producing countries to lose their overall revenue and slow 
economic growth

Oil supply shocks Oil supply shocks refer to sudden and significant disruptions in the availability of oil, often 
caused by geopolitical events, natural disasters, production cuts, or changes in demand. 
These shocks can lead to abrupt changes in oil prices, creating ripple effects throughout the 
economy and impacting various sectors that rely on oil as an essential input. The resulting 
volatility can affect both energy and broader financial markets, influencing everything from 
inflation rates to currency values and the performance of investment portfolios. Essentially, 
oil supply shocks highlight the critical role oil plays in the global economy and the far-
reaching implications of its fluctuations

GOLD GVZ is an estimation regarding the anticipated 30-day volatility of returns on the SPDR Gold 
Shares ETF (GLD)

GFS The GFS is, therefore, a composite based on several indicators that measure the level of 
stress in the world’s financial system; it includes measures such as equity market volatility, 
credit spread and liquidity measures. Hence, its goals are drawn to offer an understanding of 
the position and stability of the world’s financial markets, which may pose threats and weak‑
nesses that can distort the global economic climate to policymakers and investors. Hence, 
by tracking the motion in the GFSI, stakeholders will be able to decipher the motion socially 
regarding the susceptibility to the forces of financial stress and proceed to make their own 
conclusions

CLMT The MSCI World Climate Change Index (CLMT) is the market-cap Version; if assigned to the 
MSCI World Index, it is a relative index majoring in considerable and mid-cap stocks from 23 
developed regions. The index is designed to approximate the performance of an approach 
that adjusts the weights of securities regarding the prospects and vulnerability of sectors 
regarding decarbonization, although it seeks to eliminate exceptions from the relative index
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Gold	� Gold market volatility
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