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Abstract

This research examines the influence of three dimensions of global uncertainty-Global Economic Policy Uncertainty (GEPU), Global
Geopolitical Risk (GPR), and the Global Financial Stress Index (GFSI) on the volatility of Indonesia’s stock market, specifically the
Jakarta Composite Index (IHSG). Volatility is quantified employing a GARCH(1,1) model utilizing daily IHSG returns spanning from
2019 to 2025, subsequently transformed into monthly data for analytical purposes through the Autoregressive Distributed Lag (ARDL)
methodology, incorporating inflation and the Bank Indonesia Rate as domestic control variables. The Bound Test substantiates a long-
term relationship between global uncertainty and IHSG volatility. Long-term estimations indicate that both GEPU and GFSI significantly
amplify volatility, whereas GPR exerts a notable negative influence, implying that Indonesia functions as a relatively secure haven amid
global geopolitical strife. Inflation mitigates volatility, while the BI Rate appears to be statistically insignificant. In the short-term context,
only GFSI displays a direct impact. The substantial error correction term (-0.83) signifies a robust tendency toward equilibrium
restoration. Overall, global systematic risks predominantly overshadow domestic factors in determining the volatility of Indonesia’s
financial market.

Introduction

Capital market stability is fundamental to sustainable development financing, but fluctuations in capital markets have hampered
the mobilization of foreign or domestic capital to support the Sustainable Development Goals (SDGs), particularly in emerging market
countries that are vulnerable to global shocks. In the past decade, the world has faced a significant increase in uncertainty. Major events
such as the COVID-19 pandemic, the Russia-Ukraine war, US-China trade tensions, and aggressive monetary policy shifts by the Federal
Reserve have put significant pressure on global economic stability. This period has been described as an “era of uncertainty” in which
the frequency and intensity of global shocks have increased, weakening investor confidence and reducing investment flows.

Bloom, (2014) states that global uncertainty shocks can weaken business confidence, delay investment, and increase stock market
volatility, especially in countries with high economic openness, which is a characteristic of emerging markets. Recent research finds that
global uncertainty shocks have a much greater negative effect on capital flows in emerging countries than in developed countries, both
in the bond and equity markets (Beckmann et al., 2025). This is reinforced by Belke's research, which confirm that global liquidity and
economic policy uncertainty are the most significant factors affecting portfolio flows to developing countries (Belke & Volz, 2018).
Thus, emerging countries such as Indonesia face asymmetric global transmission risks, where changes in global risk perceptions and
monetary policy in developed countries can increase domestic capital market volatility and hamper sustainable development financing.
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Figure 1 IHSG movement (2019-2025).
Source: Investing.com

Indonesia, as one of the emerging markets, shows high vulnerability to external shocks (Retnasih & Syahda, 2025). Studies show
that “global economic policy uncertainty has a major impact on Indonesia's stock market” (Febrian & Wahed, 2025). Historical data
from Investing.com shows that the Composite Stock Price Index (IHSG) fluctuated significantly between 2019 and 2025 (Figure 1),
which can be attributed in part to global turmoil (Investing.com, 2025). The 2025 MNC Sekuritas report states that increasing “global
uncertainty over US trade policies” will accelerate capital outflows from the Indonesian market (MNC Sekuritas, 2025). This shows how
significant the influence of external factors is on stability and illustrates the vulnerability of the domestic market to external turmoil
(UGM, 2025). This shows that global turmoil not only puts pressure on stock market performance, but also creates uncertainty for
domestic and international investors. The volatility that occurs not only reflects asset price fluctuations, but also directly hinders the
issuance of green bonds and sustainable finance instruments that are essential for achieving the OJK's 2025 Sustainable Finance
Roadmap targets.

External risk transmission to the Indonesian capital market occurs through multiple channels that reflect distinct sources and
mechanisms of global uncertainty. While global uncertainty is often treated as a singular phenomenon, recent literature demonstrates
that it is multidimensional, with each dimension operating through different pathways and timeframes. Various literature shows that
global uncertainty can be viewed from several main interrelated aspects. Baker introduced Global Economic Policy Uncertainty (GEPU),
an index that measures the level of economic policy uncertainty through analysis of the frequency of words related to policy and
uncertainty in economic media publications around the world (Baker et al., 2016). The transmission mechanism from GEPU to
Indonesian stock market volatility operates through several channels. First, the risk premium channel works through Arbitrage Pricing
Theory (APT): as GEPU rises, investors demand higher compensation for bearing systematic policy-related risks, which increases
discount rates applied to future cash flows and induces greater price fluctuations. Second, for emerging markets like Indonesia, GEPU
primarily reflects policy uncertainty in developed economies (particularly the U.S., EU, and China). When these major economies signal
unclear policy directions, such as ambiguous Federal Reserve interest rate trajectories or shifting trade policies, global investors
proactively reduce their exposure to higher-risk emerging market assets through cross-border portfolio rebalancing. This capital
reallocation triggers outflows from Indonesian equities, increasing volatility as market participants reassess country risk premiums.

Critically, GEPU's impact unfolds gradually over weeks to months, as it reflects publicly observable policy discourse rather than
sudden shocks. These changes allow investors to anticipate and adjust their portfolios, but also create periods of sustained high volatility
as markets continue to adjust asset prices in response to evolving policy signals. Empirical evidence supports this transmission pathway:
Yu et al, demonstrate that GEPU shocks significantly increase volatility persistence in nine developing countries including Indonesia
(Yuetal., 2021), while Ghani & Ghani, (2024) show that U.S. and U.K. policy uncertainty directly transmits to emerging market equities,
with effects amplified during global crisis periods. Asgharian et al (2023) also emphasized that global uncertainty strengthens the
correlation between stock markets and increases systemic risk in international financial markets. Their research findings reveal that an
increase in GEPU reduces investment interest and drives global stock market volatility. However, the policy aspect alone is not sufficient
to explain all sources of risk faced by financial markets.

While GEPU captures policy-related concerns, many global shocks originate from geopolitical events that are unpredictable and
outside the policy domain. Caldara & lacoviell developed the Global Geopolitical Risk Index to measure international political tensions,
military conflicts, terrorism, and security threats through text analysis of articles in 11 leading international newspapers including 7he
New York Times and Financial Times. Unlike GEPU's forward-looking policy focus, GPR captures ex-post or unanticipated shocks,
discrete events such as military invasions, terrorist attacks, or sudden escalations in regional tensions that arise without advance warning
(Caldara & Tacoviell, 2022).

The transmission mechanism from GPR to stock market volatility differs fundamentally from GEPU's. First, an increase in GPR
has been shown to affect the prices of oil, gold, and other risky assets through a flight-to-safety mechanism, whereby global investors
tend to shift funds to safer instruments such as government bonds (Antonakakis et al., 2017). This sudden capital reallocation creates
sharp price movements and volatility spikes, particularly in markets perceived as exposed to conflict zones. Second, geopolitical events
often cause commodity price shocks that disrupt corporate cost structures and consumer purchasing power. For instance, Middle East
conflicts elevate oil prices through supply disruptions, while tensions in major agricultural regions affect food commodity prices. These
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commodity shocks transmit to equity markets by altering earnings expectations and increasing fundamental uncertainty. An increase in
GPR has been shown to affect the prices of oil, gold, and other risky assets through supply disruptions, while tensions in major
agricultural regions affect food commodity prices.

For Indonesia specifically, this asymmetry has important implications. As a politically stable nation distant from most major
conflict zones (Middle East, Eastern Europe, Taiwan Strait), Indonesia may exhibit resilience or even benefit from geopolitical shocks
concentrated elsewhere. When global GPR rises due to conflicts in other regions, risk-averse investors may rotate capital toward
relatively safer emerging markets like Indonesia, potentially dampening rather than amplifying volatility. This mechanism differs sharply
from GEPU's uniform negative effect on all emerging markets. Furthermore, GPR shocks are instantaneous financial markets respond
within hours or days as conflict news spreads, but may dissipate relatively quickly if crises do not escalate, creating short-term volatility
spikes. Studies on geopolitical risk have produced interesting findings. Research by Antonakakis et al, (2017) shows that an increase in
GPR raises the volatility of the oil and stock markets, while other research finds that markets in non-conflict countries actually experience
an inflow of funds when geopolitical risk increases, and countries close to conflict experience the opposite (Yilmazkuday, 2024). In this
context, Indonesia tends to benefit relatively as a stable market, so that the impact of GPR on the IHSG can be either negative or positive.

Both GEPU and GPR are text-based sentiment indices derived from media discourse, which introduces potential lags between
underlying conditions and measured uncertainty. To capture actual, real-time stress in financial markets, the Office of Financial Research
(OFR) developed the Financial Stress Index (FSI) as a market-based composite indicator (Monin, 2017). The GFSI aggregates multiple
components including credit spreads (corporate bond spreads over government bonds), equity market volatility (VIX and implied
volatility measures), funding market indicators (LIBOR-OIS spread, repo rates, TED spread), and cross-border capital flow measures.
Unlike GEPU and GPR which reflect anticipated or potential risks, GFSI represents realized or materialized stress, actual disruptions
in financial market functioning.

The transmission mechanism from GFSI to emerging market equity volatility operates through financial contagion channels that
are immediate and pervasive. First, elevated GFSI indicates liquidity contagion and funding pressure in global financial markets. When
interbank lending rates rise, repo market liquidity contracts, or credit spreads widen sharply, financial institutions worldwide face funding
constraints that force balance sheet deleveraging. To reduce leverage rapidly, institutions liquidate their most liquid assets, which often
include emerging market equities held as portfolio diversification. This forced selling creates downward price pressure independent of
fundamental conditions in Indonesia, amplifying volatility through pure liquidity effects. Second, GFSI movements signal risk-on/risk-
off regime shifts in global investor sentiment. When GFSI is low, markets operate in "risk-on" mode where investors actively seek yield
in higher-returning assets including emerging market equities. When GFSI spikes, markets abruptly shift to "risk-off" mode characterized
by capital flight to safety. These regime transitions occur within hours as financial conditions deteriorate, affecting asset prices across
all geographies simultaneously. Indonesia, with approximately 25-30% of its equity market capitalization held by foreign investors, is
particularly vulnerable to these sudden sentiment shifts. Fourth, unlike GEPU and GPR which are published monthly with reporting
lags, GFSI is derived from real-time market data and updates continuously. There is essentially no lag between GFSI changes and market
reactions, as the index itself reflects current trading conditions. This makes GFSI the most immediately responsive of the three
uncertainty measures.

Empirical evidence strongly supports GFSI's direct impact on emerging market volatility. Boyarchenko et al, (2018), demonstrate
that financial stress episodes trigger immediate reallocation from risky to safe assets, with the most severe effects during liquidity crises.
Liang et al, find that GFSI has superior long-term volatility forecasting power compared to VIX or other uncertainty proxies, particularly
during crisis periods (Liang et al., 2023). The 2020 COVID-19 market crash exemplifies this mechanism: GFSI spiked to historic levels
as global funding markets froze in mid-March, triggering massive capital outflows from emerging markets totaling over $100 billion
within weeks, the largest outflow episode in recorded history. The IHSG experienced its sharpest volatility spike during this exact period,
directly reflecting the global financial stress contagion.

The three indices, GEPU, GPR, and GFSI, provide a comprehensive picture of the various sources of global uncertainty that
interact in shaping global stock market dynamics. The importance of integrating these three dimensions simultaneously lies in the fact
that each index captures a different uncertainty channel with a different transmission mechanism. GEPU measures anticipated uncertainty
of publicly announced or discussed policies, allowing investors to proactively adjust their portfolios, GPR captures unanticipated shocks
of conflicts that arise suddenly without early warning; while GFSI represents realized stress of actual liquidity conditions in financial
markets that are real-time and forward-looking. Considering these indices jointly offers a more comprehensive understanding of risk
transmission than using a single uncertainty proxy.

The relationship between global uncertainty and the stock market is explained through several theories, the first of which is the
Arbitrage Pricing Theory (APT) proposed by Stephen A. Ross in 1976. This theory states that asset prices are determined by various
systematic risk factors that cannot be eliminated through portfolio diversification (Ross, 1976). In this context, GEPU, GPR, and GFSI
are viewed as global systematic risk factors that affect investor risk premiums and ultimately determine stock market volatility. APT
predicts positive coefficients for these three indices through transmission: increased uncertainty leads to higher risk premiums, thereby
increasing volatility. The results of the study will reflect how sensitive the Indonesian capital market is to each global risk factor.

The second theory regarding the Efficient Market Hypothesis (EMH) by Fama states that an efficient market will immediately
adjust prices to any new information available. However, in emerging markets such as Indonesia, market reactions to global information
are often delayed or excessive (delayed reaction or overreaction) due to information asymmetry, herding behavior, and dependence on
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foreign investors (Chordia, Roll, et al., 2005). This condition creates the phenomenon of volatility clustering, where periods of high
volatility tend to be followed by subsequent periods of high volatility.

In addition to these two theories, Rey's Global Financial Cycle Theory provides a macro-financial framework for understanding
the limitations of national monetary policy amid global capital flows (Rey, 2015). Rey argues that as a country's capital market becomes
more integrated with global markets, the global financial cycle influenced by U.S. interest rate policy will limit the autonomy of domestic
monetary policy. This means that even though Bank Indonesia can adjust its benchmark interest rate, the policy remains under pressure
from global liquidity conditions and international risk sentiment. This explains why the volatility of the Jakarta Composite Index (IHSG)
often increases even though domestic macroeconomic conditions are relatively stable.

Although the literature on JCI volatility is quite extensive, there has been no study that simultaneously examines all three indices.
Most previous studies have focused on domestic variables such as inflation, interest rates, and exchange rates (Wulandari et al., 2018),
(Budiarso & Pontoh, 2023). Few studies have integrated one of the global uncertainty indices, and not many have used all three indices
simultaneously. This reliance on single uncertainty proxies has the potential to cause omitted variable bias. Thus, there is a research gap
that needs to be filled, namely the need to examine how the three dimensions of global economic, geopolitical, and financial uncertainty
together affect IHSG volatility, taking into account domestic control factors.

In addition to its theoretical and empirical relevance, the relationship between global uncertainty and stock market stability is also
a strategic aspect in the context of sustainable development. The OJK, through its Sustainable Finance Roadmap Phase II (2021-2025),
emphasizes the importance of increasing financial allocation for sustainable financing as the foundation for green transition in Indonesia
(OJK, 2021). Indonesia's Enhanced Nationally Determined Contribution (NDC) under the Paris Agreement indicates that the need for
large investments in climate mitigation and adaptation remains a major challenge for the domestic capital market. If global uncertainty
increases capital market volatility, the issuance of green bonds and sustainable financial instruments could be hampered, thereby
jeopardizing efforts to support SDG 8 (inclusive economic growth) and SDG 9 (Industry, Innovation, and Infrastructure). The latest
global report notes that the challenges of financing sustainable development are becoming more acute amid volatile economic and
financial conditions (UNITED NATIONS, 2024). Therefore, understanding how global uncertainty affects the Indonesian stock market
is important for maintaining economic stability and promoting a resilient financial system.

Considering these findings and theories, this study aims to analyze the simultaneous effects of Global Economic Policy
Uncertainty (GEPU), Global Geopolitical Risk (GPR), and Global Financial Stress Index (GFSI) on JCI volatility, incorporating inflation
and policy interest rates (BI Rate) as domestic control variables. The econometric approach of Autoregressive Distributed Lag (ARDL)
is used to identify short-term and long-term relationships between variables, while market volatility is estimated through the GARCH
model, which is capable of capturing the dynamics of stock price fluctuations. Theoretically, this study expands the application of
Arbitrage Pricing Theory in emerging markets by adding complex global risk factors. Empirically, this study fills a gap in the literature
by testing all three global indices simultaneously, while in practical terms, the results of the study are expected to provide a basis for
macroprudential policies and external risk mitigation strategies to strengthen the resilience of Indonesia's financial system within the
framework of sustainable economic development.

Methodology

The method used in this study is a quantitative approach with time series data to test the impact of global uncertainty on the
volatility of the Indonesian stock market (IHSG), which is calculated using the ARCH-GARCH model. The characteristics of volatility
itself are marked by low fluctuations over several periods, followed by high fluctuations and vice versa. This shows that volatility is not
constant over time. ARCH-GARCH is used to capture the characteristics of volatility clustering that commonly occur in stock markets,
especially in developing countries (Jange, 2023). Meanwhile, ARDL identifies short-term and long-term relationships as developed by
Pesaran (Pesaran et al., 2001). This method is deemed superior to other panel models since it is advantageous when dealing with non-
stationary variables at the level or I(1) (Herigbaldi & Mufiidah, 2023). To measure the relationship between the global uncertainty index,
which consists of Global Economic Policy Uncertainty (GEPU), Global Geopolitical Risk (GPR), and Global Financial Stress Index
(GFSI), and the volatility of the Composite Stock Price Index (IHSG), with inflation and Bank Indonesia's policy interest rate (BI Rate)
as domestic control variables.

Types and Sources of Data

The data used is secondary data with monthly frequency for the period January 2019 to August 2025. IHSG volatility data was
obtained through a calculation process using the ARCH-GARCH econometric model, based on daily IHSG closing price data taken from
the Investing.com website. Meanwhile, GEPU data was taken from the official policyuncertainty.com website. GPR from the Caldara-
lacoviello (Federal Reserve) dataset, GFSI from the financialresearch.gov database, and inflation and BI rate data were sourced from
official Bank Indonesia publications.

The first step was to calculate the daily volatility of the IHSG using the ARCH-GARCH(1, 1) model, which is capable of capturing
the nature of conditional heteroscedasticity in stock return movements. The conditional variance values generated from the GARCH
model were then converted into monthly standard deviations as a measure of volatility (VOLGARCH). This approach aligns the volatility
variable with other variables, all of which are monthly in frequency, thereby maintaining the consistency of the analysis.
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Model estimation stages

The analysis was conducted in two main stages:
1. THSG Volatility Estimation (GARCH Stage):

Daily JCI return data processed using the ARCH-GARCH model to obtain volatility variables. In the stock market, stock price
volatility is the dynamic movement of stocks in terms of both price and return (Nugraheni siwi, 2022). The ARIMA model is used
to address the autocorrelation element (Beeg et al., 2023), while GARCH captures the dynamics of variance that is not constant
over time. The selection of the best specification is based on the highest log-likelihood value and information criteria (AIC and
SIC).

The steps for estimating volatility using ARCH-GARCH are as follows: 1. Form IHSG return data from daily closing prices
using the formula. The conditional mean equation of stock returns is constructed as a constant plus residuals (Jange, 2023). 2. Test
the stationarity of returns using Augmented Dickey—Fuller (ADF) to ensure the stability of the mean and variance of time series
data or that there are no specific movement patterns (Fadhilah Nur & Sukmana Raditya, 2017). 3. Selection of ARIMA order (p,d,q)
through ACF and PACF analysis to capture autocorrelation patterns. 4. Estimation of GARCH model (p,q) to capture conditional
variance dynamics and eliminate ARCH residual effects. 5. Selection of the best model based on AIC, SIC, and highest log-
likelihood criteria. 6. Calculation of conditional variance () and standard deviation (), which are then averaged per month to produce
the VOLGARCH variable as a measure of monthly IHSG volatility.

2. Short- and Long-Term Causality Analysis (ARDL Stage):

The monthly volatility results from the GARCH calculation then become the dependent variable to be estimated using the
Autoregressive Distributed Lag (ARDL) model to evaluate the simultaneous effects of global and domestic factors on JCI volatility.
The ARDL model was chosen because it can handle variables with mixed integration and a limited number of observations, making
it more suitable for monthly data during 2019-2025 (79 observations), and can capture short-run adjustment and long-run
equilibrium dynamics.

The stages in the ARDL test are as follows: 1. Stationarity test using Augmented Dickey Fuller (ADF) to ensure that no
variables are integrated in 1(2) (Kuncoro & Susanto, 2024). 2. Selection of optimal lag based on the Akaike Information Criterion
(AIC) criteria. 3. Bound Test to determine the existence of a cointegration relationship between variables in the long term (Fadhilah
Nur & Sukmana Raditya, 2017). 4. Long-term model estimation and Error Correction Term (ECT) to identify the speed of
adjustment towards equilibrium after a shock. 5. Classical assumption and model stability testing using the Jarque-Bera Normality
Test . Autocorrelation tests using the Breusch-Godfrey Serial Correlation LM Test, Heteroscedasticity Test. 6. Model stability
testing using CUSUM and CUSUMQ.

The model specifications in this study are written as follows:

(VOLGARCH,) = By + PB1(GEPU,) + B, GPR,+ B3 GFSI, + B, BIRATE, + Bs INFLASI + e, )

Variable definitions:

VOLGARCH = Monthly volatility of IHSG estimated using the GARCH(1,1) model
GEPU = Global Economic Policy Uncertainty (Index)

GPR = Global Geopolitical Risk Index (Index)

GFSI = Global Financial Stress Index (Index)

INFLATION = Indonesia's inflation rate (Percent)

BIRATE = Bank Indonesia policy interest rate (Percent)

Result

1. ARCH-GARCH ESTIMATION

Fluctuations in the Jakarta Composite Index (JCI) are estimated using the ARCH-GARCH model, which captures short-term
autocorrelation and conditional variance that varies over time in daily stock returns. The daily return series is calculated as the natural
logarithm difference between consecutive closing prices. The Augmented Dickey—Fuller (ADF) test results show that the return variable
is stationary at the level (t-stat = —21.46; Prob = 0.0000), so the model can be estimated without the need for differencing.

The identification of the optimal mean specification was performed by analyzing the autocorrelation function (ACF) and partial
autocorrelation function (PACF) graphs. Significant peaks at lags 2 and 3 in both functions indicate the relevance of autoregressive and
moving average components up to orders 3 and 2, respectively. Based on these indications, three candidate models ARIMA (3,0,0),
ARIMA (0,0,2), and ARIMA (3,0,2) were evaluated using the Akaike Information Criterion (AIC) (Beeg et al., 2023). Table 1 shows
that the ARIMA (3,0,2) model achieved the lowest AIC value (—6.322) and was therefore selected as the optimal mean specification.
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Table 1 Result Arima model

Model AIC ARCH-LM prob
ARIMA 3,0,0 -6.316387 0.0000
ARIMA 0,0, 2 -6.310203 0.0000
ARIMA 3,0,2 -6.322223 0.0000

Source: Researcher data analysis (2025)

Residual diagnostics from the ARIMA (3, 0, 2) model revealed evidence of conditional heteroskedasticity based on the ARCH-
LM test (F-statistic = 73.88; Prob = 0.0000).
The hypotheses for this test are:
Ho : There is no ARCH effect in the residuals (the variance is homoskedastic / constant over time).
H. : There is an ARCH effect in the residuals (the variance is heteroskedastic / time-varying).

Since the probability value (0.0000 < 0.05) rejects Ho, the result confirms the presence of an ARCH effect in the ARIMA
residuals, indicating that the variance of IHSG returns is time-varying. This outcome validates the application of the GARCH framework,
which is designed to capture volatility-clustering behavior commonly observed in emerging equity markets.

Optimal model specification was then assessed through the estimation of a GARCH(1,1) model and the evaluation of its performance
using the Akaike Information Criterion (AIC) and Schwarz Information Criterion (SIC). The GARCH(1,1) specification produced the
lowest AIC (-6.6512) and SIC (-6.6308), indicating superior fit and efficiency. Consistent with Hansen and Lunde (Hansen & Lunde,
2005), who tested 330 volatility models and concluded that few models outperform GARCH(1,1), this specification was deemed the
most reliable for modeling IHSG volatility.

Formulation:
of = 0+ argf_; + P07y
where oZis the conditional variance, €2 represents lagged squared residuals, and 67, is the lagged conditional variance term.

Table 2 GARCH(1,1) Estimation Results for IHSG Returns

Parameter Coefficient Std. Error z-Statistic Prob. Interpretation

ARCH-LM (after S Model captures heteroskedasticity

GARCH) F-statistic= 0.97645 - - 0.7545 effectively

® (Constant) 6.69E-06 1.14E-06 5.893 0.000 Long-run average variance

o1 (ARCH term) 0.1654 0.0202 8.176 0.000 Short-term response to new shocks

Bi1 (GARCH term) 0.7630 0.0293 26.079 0.000 Persistence of past volatility

o+ B 0.928 ) ) High volatility per§1stence (0.928<1—
stationary)

Model diagnostics: AIC =—6.651; SIC = —6.631; Log-likelihood = 5280.37; DW = 1.95.
Interpretation
Source: Researcher data analysis (2025)

Both the ARCH (o) and GARCH (B1) coefficients are positive and highly significant, indicating that volatility shocks in the
Indonesian equity market are persistent and exhibit volatility clustering (Jange, 2023). The sum a; + f3; = 0.928 < 1 satisfies the
stationarity condition, implying that IHSG volatility is mean-reverting that is, although volatility increases sharply following large
shocks, it gradually returns to its long-run equilibrium. This pattern reflects the behavior typical of emerging markets, where information
dissemination and market adjustment occur gradually, leading to prolonged periods of elevated volatility during uncertainty.

The post-estimation ARCH-LM test yields an insignificant result (Prob = 0.7545), indicating that the GARCH(1,1) model has
effectively captured all remaining heteroskedasticity and is therefore statistically valid. The model’s goodness-of-fit statistics (AIC = -
6.651, SIC =-6.631, DW = 1.95) further confirm its robustness and efficiency.

The conditional standard deviation (Yo_t2) generated from the GARCH(1,1) model represents the daily volatility of IHSG returns.
These daily values were subsequently aggregated into monthly averages to construct the VOLGARCH variable, which serves as the
dependent variable in the ARDL model examining the influence of global uncertainty indices namely the Global Economic Policy
Uncertainty (GEPU), Geopolitical Risk (GPR), and Global Financial Stress Index (GFSI) on Indonesia’s stock-market volatility.
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Figure 2 Volatility IHSG (GARCH 1,1)
Source: Researcher data analysis (2025)

The increase in volatility observed in early 2020, early 2022, and mid-2025 coincided with significant global uncertainty, namely
the COVID-19 pandemic, the Russia-Ukraine conflict, and the escalation of US tariff policies under the Trump administration,
respectively. The increase in 2025 reflects the resurgence of trade war tensions following the imposition of aggressive import tariffs on
Chinese and other foreign goods, which reignited concerns about global supply chain disruptions and a slowdown in world trade. These
events collectively triggered an increase in global risk aversion, liquidity tightening, and capital outflows from emerging markets,
including Indonesia. Study results Zonon states that emerging markets face greater volatility due to tight measures, structural
vulnerabilities, and limited fiscal capacity (Zonon et al., 2025). Meanwhile, research Matan (Matan, 2024) shows that trade wars and
protectionist tariffs trigger capital outflows and volatility in emerging markets. These dynamics confirm the contagion effect of global
uncertainty on the Indonesian stock market, where external policy shocks are quickly transmitted through investor sentiment and capital
flows. This pattern is consistent with the findings of study (Bloom, 2014) and (IMF, 2019), which emphasize that global policy
uncertainty and trade disruptions amplify financial market volatility, particularly in developing economies that are highly exposed to
external shocks.

2. Stationarity Test Results (ADF)

The method used in this study employs the ARDL econometric model, which includes a stationarity test as a key requirement in
the ARDL model.

Table 3 Result ADF Test

Variabel zzgle)l g::)slt) difference Kesimpulan

VOLGARCH 0.0001 - Stationary at I(0)
GEPU 0.0427 - Stationary at 1(0)
GPR 0.0065 - Stationary at 1(0)
GFSI 0.0352 - Stationary at 1(0)
INFLASI 0.1563 0.0217 Stationary at I(1)
BIRATE 0.5120 0.0011 Stationary at I(1)

Source: Researcher data analysis (2025)

The existence of cointegration implies that global uncertainty and domestic macroeconomic conditions move together with IHSG
volatility in the long run. Thus, shocks from global policy, geopolitical, and financial uncertainty are not transient but exert persistent
effects on Indonesia’s stock market dynamics.
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All variables have met the integration requirements at the level and first difference, so it can be concluded that the ARDL model is
suitable for use as an analytical tool, due to the mixed integration results between the level and first difference. No variables are 1(2),
ensuring that the model is free from spurious regression bias.

3. Optimum Lag Test

The selection of lags uses the Akaike Information Criterion (AIC) by considering the minimum value across all variables to be
estimated. The optimal lag will be found in the model specification that gives the minimum AIC value (Musthafa, 2023). Based on the
test results, the optimal lag model obtained is ARDL (4, 0, 0, 1, 0, 1).

4. Classical Assumption Testing and Model Stability

Before interpreting the ARDL estimation results, a series of classical assumption tests were conducted to ensure the validity and
reliability of the model. The results of the residual normality test using the Jarque—Bera method showed a probability value of 0.4592
(>0.05), which means that the data is normally distributed. Furthermore, the results of the Breusch-Godfrey Serial Correlation LM Test
produced a probability value of 0.8244 (>0.05), indicating that the model is free from autocorrelation problems. The White
Heteroskedasticity test also had a probability value of 0.95 (>0.05), indicating that there was no heteroskedasticity.

Model Stability Test
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Source: Researcher data analysis (2025)

Test the stability of the model using the Cusum and Cusum of Squares methods to see the stability of the ARDL model parameters
throughout the observation period. The model is said to be stable if the Cusum and Cusum of Squares plot lines are within the 5%
significance zone. Based on the image above, the ARDL estimation model shows that the blue plot line is within the 5% significance
zone, meaning that the regression coefficient of the model is stable and does not experience structural changes during the research period.
Based on these results, all classical assumptions have been met, so that the ARDL model used is suitable for further analysis and can
provide unbiased estimates (Best Linear Unbiased Estimator - BLUE).

Discussion

The Autoregressive Distributed Lag (ARDL) model is used to analyze the effect of global macroeconomic variables on the volatility
of the Indonesian stock market (VOLGARCH). Based on the results of optimal lag selection using the Akaike Information Criterion
(AIC), the most appropriate model is ARDL (4, 0, 0, 1, 0, 1). The ARDL model estimation results show that the R-squared value of
0.8121 indicates that approximately 81.21% of the variation in the dependent variable can be explained by the variation in the
independent variables used in the model, while the remaining 18.79% is explained by other factors outside the model. The Adjusted R-
squared value of 0.7792 indicates that the model still has good explanatory power after taking into account the number of variables and
degrees of freedom.

The F-statistic value of 24.74197 with a probability of 0.0000 confirms that the model as a whole is statistically significant, meaning
that the independent variables collectively influence the dependent variable.
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Long- Term Estimation results

Table 4 Result BoundTest

Test Statistic Value Critical Value (Io) Critical Value (I.) Conclusion
F-statistic 5.89262 3.06 (1%) 4.15 (1%) Cointegration exists
Source: Researcher data analysis (2025)

The Boundtest was conducted to determine the long-term relationship between these variables. The method used was the
Bound Test developed by Pesaran (Pesaran et al., 2001) with Ho stating that there is no long-term relationship and Hj stating that there
is cointegration. The decision is made by comparing the value of the f-statistic against the lower limit (I(0)) and upper limit (I(1)). If the
f-statistic is greater than I(1), then there is cointegration; if it is smaller than 1(0), then there is no cointegration; and if it is between the
two, then the result is inconclusive or no decision can be made. The estimation results show that there is a long-term relationship
(cointegration) between these variables, as indicated by the F-statistic Bound Test value of 5.547 > I(1) at the 1% level. This indicates
that changes in global and domestic factors will have a sustained effect on the volatility of the Indonesian stock market.

Table 5 Long Run Estimation (ARDL)

Variable Coefficient Std. Error t-Statistic Prob.

GEPU 0.0000104 3.63E-06 2.854122 0.0058
GPR -0.0000289 6.90E-06 -4.187414 0.0001
GFSI 0.000935 0.000207 4.515503 0.0000
BIRATE 0.000261 0.000290 0.900465 0.3713
INFLASI -0.001363 0.000290 -4.703038 0.0000
C 0.013393 0.001896 7.064301 0.0000

Source: Researcher data analysis (2025)

The results of the ARDL model estimation on long-term relationships show that global uncertainty factors play a significant role in
the volatility of the Indonesian stock market, while domestic factors have a relatively limited influence. The variables of Global
Economic Policy Uncertainty (GEPU), Global Geopolitical Risk (GPR), Global Financial Stress Index (GFSI), and inflation have a
significant effect on JCI volatility, while the BI Rate does not show a meaningful or significant effect in the long term.

The positive coefficient of GEPU (0.0000104) indicates that increased global economic policy uncertainty tends to increase JCI
volatility. This finding reinforces the view that fiscal and monetary policy changes in developed countries such as the United States and
China create spillover effects on the financial markets of developing countries, especially Indonesia. Increased uncertainty encourages
global investors to reduce their exposure to risky assets, including stocks in the Indonesian market, thereby triggering price fluctuations
in the market. These results are consistent with research conducted by Yu et al., who found that GEPU has a significant direct effect on
volatility in nine developing countries, including Indonesia. GEPU-based models can improve the performance of stock volatility
forecasting for emerging markets, especially in unstable environments (Yu et al., 2021). Meanwhile, research conducted by Ghani &
Ghani states that the EPU of the United States and the United Kingdom directly affects stock volatility in Pakistan (Ghani & Ghani,
2024). A study by Baker, the researcher who created the GEPU index, states that policy uncertainty is related to increased stock price
volatility and a decline in investment, as well as a decline in employment in sectors that are sensitive to such policies (Baker et al., 2016).

Long-term estimates from the ARDL model show that the Global Geopolitical Risk (GPR) coefficient is -0.0000289 with a
significance level of p = 0.0001. This finding indicates that an increase in global geopolitical risk has a negative and significant effect
on stock market volatility in Indonesia. In other words, when global geopolitical tensions or conflicts increase, stock market volatility in
Indonesia tends to decrease in the long term.

In theory or according to researchers' hypotheses, these results are inconsistent and interesting because, according to APT theory,
increased geopolitical risk should increase uncertainty and reduce investor risk sentiment, thereby potentially driving stock market
volatility. In fact, the GPR index has been empirically proven to be associated with an increased probability of downside risk and a
contraction in global investment activity, as shown by Caldara & Iacovielli (Caldara & Iacoviell, 2022). However, in the context of the
Indonesian stock market, the negative direction of influence may reflect capital substitution mechanisms or relative risk perceptions.
When geopolitical conflicts escalate in certain regions, global investors may shift their portfolios to countries that are considered more
politically and economically stable, such as Indonesia, which is relatively not directly involved in such tensions. This is in line with the
findings of Palomba & Tedeschi, which show that the impact of geopolitical risk is not homogeneous across countries, where countries
that are not at the center of conflict can act as recipients of risk spillovers without experiencing a commensurate increase in volatility,
thus demonstrating a stabilizing role in global market dynamics (Palomba & Tedeschi, 2025).

These findings are consistent with several other studies. In his study of 29 countries, Yilmakuzday found that the impact of global
geopolitical risk on stock markets varies between countries, with some developing countries showing a more muted reaction to
geopolitical shocks due to domestic factors that are more dominant in shaping volatility (Yilmazkuday, 2024). These results are also
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consistent with a survey of several countries conducted by Robin & Brooks, which shows that despite the increase in global geopolitical
risks, such as the Russia-Ukraine conflict or tensions in Taiwan, which are predicted to cause an outflow from emerging markets in
general, the data shows that for some emerging markets, capital flows remain relatively stable and healthy, especially in countries that
are not at the center of major conflicts (Robin Brooks, 2024). However, these negative findings do not necessarily negate the important
role of geopolitical risk in shaping financial market dynamics. A recent study using a two-layer network approach confirms that GPR
plays a central role in causing tail-risk contagion across global markets, although its intensity varies between countries (Gong et al.,
2025). Thus, the results of this study add to the evidence that the influence of GPR on stock market volatility is contextual, influenced
by market structure, investor composition, and a country's perception of risk regarding global geopolitical conditions.

Overall, these results indicate that increased global geopolitical risk has a significant but opposite effect on the long-term volatility
of the Indonesian stock market. This condition can be interpreted as meaning that the Indonesian capital market tends to show relative
resilience to global geopolitical shocks, or even becomes a more stable investment alternative compared to other markets that are more
directly exposed to international conflicts.

The results show that the Global Financial Stress Index (GFSI) has a positive and significant effect on JCI volatility, with the largest
coefficient (0.000935). This means that increased global financial pressure, such as tightening liquidity, Fed interest rate hikes, or
increased credit risk, drives up Indonesian stock market volatility. When the GFSI increases, global investors tend to avoid risky assets
(flight to quality), causing a decline in capital flows and sharp fluctuations in the IHSG. Similar results were also found by Boyarchenko,
who showed that a decline in liquidity in risky assets triggers an increase in the liquidity of safe assets, and that the dynamics of risk
transmission run through the government bond market (Boyarchenko et al., 2018).

This finding is supported by Saka's research, which found that global financial stress and emerging markets significantly suppress
stock indices in both the short and long term (Saka Ilgin, 2024). In addition, another study explains that global financial conditions first
affect bond and CDS markets, then spread to stock markets, especially in countries with more fragile economic foundations, which
explains why the impact of GFSI on stock markets can vary between countries (Yildirim, 2016). The validity of using GFSI as an
indicator of global financial stress is also reinforced by Liang (Liang et al., 2023), who shows that GFSI has stronger long-term volatility
prediction capabilities than VIX, EPU, or GPR.

Long-term estimates show that the BI Rate has a positive but statistically insignificant effect on JCI volatility. This finding indicates
that changes in Bank Indonesia's policy interest rate are not a major driver of domestic stock market fluctuations in the long term. In
theory, an increase in the benchmark interest rate should increase the cost of capital, encourage capital outflows, and depress stock
valuations, thereby increasing volatility. However, these results show that market participants are currently more responsive to global
conditions than to changes in domestic monetary policy. Other studies have found that most sectoral indices on the Indonesia Stock
Exchange (IDX) remain efficient and are not affected by changes in policy interest rates, either during periods of low or high interest
rates (Budiarso & Pontoh, 2023) (Wulandari et al., 2018). In other words, although the direction of the BI Rate's influence is in line with
theory, the transmission of domestic monetary policy through the capital market remains weak, and the JCI is actually more responsive
to external factors and investor behavior patterns that are increasingly integrated with international financial markets.

These results are also consistent with the Global Financial Cycle (Rey, 2015) theoretical framework, which states that global
liquidity conditions and international financial cycles can dominate asset market dynamics in developing countries, thereby reducing the
effectiveness of domestic monetary policy. Rey asserts that “when capital markets are integrated, the global financial cycle constrains
national monetary policies regardless of the exchange rate regime.” Monetary policy can address macroeconomic risk, but has a very
limited influence on valuation risk, which is more often triggered by global shocks and uncertainty (Mishkin, 2007). Thus, the
insignificance of the BI Rate reflects the dominance of global factors in shaping JCI volatility, while implying the need for broader
policy instruments beyond interest rates to stabilize the Indonesian capital market.

The inflation variable shows a negative coefficient (-0.001363) and is statistically significant, indicating that an increase in inflation
actually reduces the volatility of the JCI in the long term. Research by Supeni found that inflation has a significant negative effect on
Unilever stock volatility, providing clear evidence that supports the finding that inflation is negatively related to stock volatility (Supeni
& Salim, 2020). However, these results, which contradict conventional theory, can be explained through the framework of rational
expectations theory and policy credibility. During the research period (2019-2025), Bank Indonesia has built strong credibility with the
implementation of the Inflation Targeting Framework, which has resulted in low and stable inflation (average of 2.67%), where increases
in inflation, especially those that are temporary, are immediately responded to with transparent policy communication. This consistent
and predictable response creates a stabilization policy effect, where the market does not panic because it believes the authorities will
control inflation and investors become well-anchored, causing stock market fluctuations to be more stable rather than worsening
(Chairman Ben S. Bernanke, 2007). This is supported by findings from Dokas, who conducted research on 45 OECD countries and
proved that in countries with highly credible central banks, a negative relationship between inflation and stock volatility can occur, a
phenomenon that can be called the “credibility-induced stability effect” (Dokas et al., 2023).
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Short-Term Estimation Results

Table 6 Short Run Estimation (ARDL)

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(VOLGARCH3(-1)) 0.098266 0.081830 1.200856 0.2343
D(VOLGARCH3(-2)) 0.033269 0.066137 0.503040 0.6167
D(VOLGARCH3(-3)) 0.160473 0.065100 2.465030 0.0164

D(GFSI) 0.002056 0.000150 13.70989 0.0000

D(INFLASI) 0.000154 0.000486 0.316243 0.7529
CointEq(-1)* -0.834516 0.124159 -6.721364 0.0000

Source: Researcher data analysis (2025)

In addition to long-term equilibrium relationships, the ARDL model also reveals short-term adjustment dynamics through the error
correction mechanism (ECM). The short-term estimation results (table) show that the negative and significant error correction term (-
0.8345); (0.000) indicates that around 83% of short-term disequilibrium adjusts toward long-run stability within one period, confirming
strong convergence. This validates the model’s dynamic equilibrium and suggests that volatility shocks dissipate relatively quickly after
global disturbances. The ECT value implies a half-life of shock of only about 11 trading days (calculated as In(0.5)/In(0.1655)), which
means that the impact of volatility shocks will be halved in less than two weeks. This speed of adjustment reflects efficient information
processing in the Indonesian capital market, where new information is quickly represented in prices or markets, allowing them to return
to fundamental equilibrium immediately after experiencing shocks (Bloom, 2014).

The estimation results also show volatility persistence, which is evident in the significance of the lag-3 dependent variable
(coefficient = 0.1605; p=0.016), but lag-1 and lag-2 are not significant. This pattern indicates a quarterly memory effect, whereby
volatility three months ago still influences current volatility, possibly related to the quarterly financial reporting cycle that causes
investors to reevaluate risk every three months. This phenomenon reflects behavioral persistence, whereby volatility shocks create
psychological scars on investors that keep them alert for at least one full quarterly cycle (Chordia, Sarkar, et al., 2005).

The Global Financial Stress Index (GFSI) has a positive and significant impact on JCI volatility in the same period. This direct
impact illustrates that the Indonesian capital market responds quickly to changes in global liquidity and financial risk conditions. When
the GFSI increases, global investors tend to increase their preference for safe assets (flight-to-safety), resulting in capital outflows from
emerging markets to low-risk instruments. Financial stress transmission occurs within an HOURS timeframe, rather than days/weeks,
via the repo market and cross-border funding channels. Indonesia, with 25-30% foreign ownership, is highly exposed (Boyarchenko et
al., 2018). This condition triggers increased stock price volatility in the short term, in line with findings that financial markets in emerging
markets are more sensitive to external shocks than domestic factors (Rey, 2015).

Meanwhile, inflation variables did not show a significant impact in the short term. This indicates that monthly inflation
developments did not provide sufficient information surprises for market participants. The inflation targeting framework and consistent
policy communication patterns from Bank Indonesia played a role in managing inflation expectations so that market responses to
domestic price changes were relatively calm (Chairman Ben S. Bernanke, 2007). Thus, information on inflation has been anticipated by
the market prior to the release of data, thereby not triggering short-term volatility. These findings are consistent with Dokas' research
(Dokas et al., 2023), which found that the inflation-volatility relationship is nonlinear and time-dependent, with the uncertainty effect
dominating in the early period (<3 months) while the policy credibility effect only emerges in the longer horizon (>6 months).

Interestingly, other global uncertainty variables (GEPU and GPR) do not appear in the optimal short-term specification of the
ARDL model. This indicates that GEPU and GPR are slow-moving uncertainty measures that require time to be processed by market
participants and will have an impact in the long term (more than 3 months), while GFSI as a market-based indicator has an immediacy
effect that is directly reflected in the volatility of the current period. This difference is consistent with the characteristics of each index:
GEPU and GPR are based on backward-looking text analysis of media and policy documents, while GFSI is based on forward-looking
and real-time market pricing.

Conclusion

This study empirically examines the impact of global uncertainty factors, the Global Economic Policy Uncertainty (GEPU), Global
Geopolitical Risk (GPR), and Global Financial Stress Index (GFSI) on the volatility of Indonesia’s stock market (IHSG) using a
combined ARCH-GARCH and ARDL framework. The results demonstrate that global factors exert a stronger and more persistent
influence on market volatility than domestic macroeconomic variables. Specifically, GEPU and GFSI have a positive and significant
long-term effect on IHSG volatility, indicating that uncertainty in global policy and financial stress tend to amplify risk perception and
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induce higher market fluctuations. In contrast, GPR shows a significant negative effect, suggesting that Indonesia’s market tends to
behave as a relative safe haven amid global geopolitical tensions. Meanwhile, domestic factors such as inflation and BI Rate exert limited
impact, with inflation even showing a stabilizing role, reflecting the credibility of Indonesia’s monetary policy framework.

The error correction mechanism reveals that around 83% of short-run disequilibrium adjusts toward long-run equilibrium each
period, implying that volatility shocks dissipate relatively quickly. These findings collectively support the Arbitrage Pricing Theory
(APT) framework, in which global systematic risks play a key role in determining asset price volatility. They also align with Global
Financial Cycle Theory, which explains why domestic monetary policy often faces limited effectiveness under global financial
integration.

From a policy perspective, the findings emphasize the need for strengthening macroprudential and cross-border risk mitigation
frameworks to safeguard financial stability. Integrating global uncertainty monitoring into Indonesia’s financial surveillance system can
help policymakers anticipate volatility spikes that may disrupt sustainable finance initiatives, such as the issuance of green bonds and
long-term capital mobilization. Future research could extend this study by incorporating sectoral indices or spillover network models to
further capture transmission channels between global risk factors and Indonesia’s financial markets.
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