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Abstract:

Geopolitical risks stemming from global and regional events can play a significant role in shaping asset price volatility. However, there is
limited empirical evidence on how these risks influence return volatility in emerging markets, including Iran's capital market. This study
examines the impact of geopolitical risks on the return volatility of the Tehran Stock Exchange using the GARCH-MIDAS hybrid model, which
allows for the integration of high- and low-frequency data. In this research, quarterly data on the Tehran Stock Exchange Price Index is used
as the dependent variable, while monthly geopolitical risk indices serve as the independent variables. The global indices include the
Geopolitical Threat Index (GPT) and the Geopolitical Acts Index (GPA), and the regional indices cover the geopolitical risk levels of four
countries: Russia, Ukraine, Turkey, and Saudi Arabia. The results obtained from model estimation indicate that geopolitical risks associated
with Turkey and Ukraine have significant and varying effects on the daily return volatility of the Tehran Stock Exchange. In particular,
Turkey’s geopolitical risk index has demonstrated a notable impact on market fluctuations during specific time intervals. In contrast, there
is no strong or consistent evidence of significant effects from the indices related to Russia and Saudi Arabia. The study’s findings suggest
that while regional geopolitical risks have a limited overall impact on Iran's capital market, risks linked to Turkey and Ukraine have, at times,
led to considerable volatility. These results highlight the importance of incorporating geopolitical risk into modeling and forecasting return
volatility in emerging markets—especially in Iran’s capital market—and provide a basis for policymaking by investors and regulatory bodies.
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Extended Abstract

Introduction

The increasing intensity and frequency of geopolitical shocks in the 21st century have elevated the importance of
understanding their economic consequences, particularly on financial markets. The global economy has been repeatedly
disrupted by geopolitical events such as the Russia—Ukraine conflict, tensions in the Persian Gulf, and the China—-U.S. trade
war, all of which have contributed to heightened levels of uncertainty in emerging financial markets. Geopolitical risk (GPR),
broadly defined as the threat of wars, terrorist attacks, and tensions that affect political stability, is now widely acknowledged
as a systemic source of volatility across global financial systems. This is especially true for countries like Iran, which are
situated in geopolitically sensitive regions. The Tehran Stock Exchange (TSE), as the most critical capital market in Iran, has
demonstrated notable responsiveness to such risks due to its strategic proximity to regional hotspots and its economic
reliance on global energy markets (Segnon et al., 2024; Wang et al., 2024).

Earlier studies have highlighted the dual role of geopolitical uncertainty—both as a signal that alters investor expectations
and as a structural shock that disrupts financial fundamentals (Caldara & lacoviello, 2022; Veronesi, 2013). However, empirical
work specifically investigating the Iranian market in relation to global and regional GPR has remained sparse. A significant
innovation in measuring GPR was introduced by Caldara and lacoviello through the development of two distinct indices: the
Geopolitical Threat Index (GPT), which captures news-based mentions of potential risks, and the Geopolitical Act Index (GPA),
which reflects realized adverse events such as war or military interventions (Caldara & lacoviello, 2022; Caldara et al., 2019).
These indices have been increasingly used to model asset return volatility across multiple time horizons, particularly when
integrated into mixed-frequency econometric frameworks like the GARCH-MIDAS model (Li et al., 2023; Salisu et al., 2022).

The GARCH-MIDAS model offers a robust framework to assess the impact of low-frequency macroeconomic or geopolitical
variables on high-frequency financial data. This method allows for the decomposition of volatility into short- and long-term
components, a feature that is especially useful when analyzing how geopolitical risks evolve and transmit into stock market
returns over time (Sarker et al., 2023; Segnon et al., 2024). In the case of Iran, where both global geopolitical pressures (such
as sanctions or OPEC policies) and regional tensions (with neighboring Turkey, Saudi Arabia, Russia, and Ukraine) intersect,
this model provides a uniquely powerful tool for isolating the explanatory power of various types of geopolitical risks on stock
return dynamics. Previous research using this model in other emerging markets—such as the BRICS nations—has
demonstrated significant explanatory capabilities (Algahtani & Martinez, 2020; Balcilar et al., 2018), which further supports
its application to the Iranian context.

The limited availability of empirical studies that comprehensively examine the differential effects of regional and global
GPR on the Iranian stock market highlights a pressing gap in the literature. Additionally, the existing research primarily uses
linear regression models or low-frequency data that may mask high-frequency market dynamics. To address these
deficiencies, the present study utilizes the GARCH-MIDAS model to explore the relationship between both types of GPR (GPT
and GPA) and the return and volatility of the Tehran Stock Exchange Price Index over a 13-year period.

Methods and Materials

This study employs the GARCH-MIDAS (Generalized Autoregressive Conditional Heteroskedasticity—Mixed Data Sampling)
modeling framework to evaluate the effects of geopolitical risk on the return and conditional volatility of the Tehran Stock
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Price Index (TEPIX), while the independent variables include monthly values of the Geopolitical Threat Index (GPT),
Geopolitical Act Index (GPA), and geopolitical risk indices from four selected countries (Turkey, Russia, Ukraine, and Saudi
Arabia). Data for geopolitical indices were sourced from the official database maintained by Caldara and lacoviello. The
sample period spans 156 months from March 2011 to March 2024. All variables were tested for stationarity using the
Augmented Dickey-Fuller (ADF) test, and volatility clustering was confirmed via ARCH test diagnostics.

Findings

Descriptive statistics revealed that the TEPIX and associated GPR indices exhibit significant skewness and kurtosis, implying
non-normality and the presence of fat tails. The ARCH test results confirmed conditional heteroskedasticity in return series,
justifying the application of GARCH-based models. Results from the GARCH-MIDAS model showed that the GPT had a
statistically significant negative effect on stock returns in some lags and a positive effect in others, indicating mixed short-
term investor reactions. In contrast, GPA coefficients were largely insignificant across the models, suggesting that realized
geopolitical events had limited predictive power for return fluctuations.

Regarding regional GPR indices, the Turkish GPR index demonstrated strong and statistically significant effects on both
return and volatility in multiple specifications. The coefficients of the Russian, Saudi, and Ukrainian GPR indices were mostly
insignificant, indicating minimal influence on Iran’s stock market. Notably, Turkey’s GPR had both short-term suppressing
effects and medium-term volatility amplification effects on TEPIX returns. These findings remained robust across alternate
specifications including Almon lag structures and STEP functions.

Return lags (i.e., RETURN(-1)) consistently showed positive and significant effects across models, confirming the existence
of short-term memory in TEPIX returns. The Durbin-Watson statistics ranged close to 2, indicating no evidence of
autocorrelation in model residuals. The adjusted R-squared values ranged from 0.16 to 0.53, demonstrating moderate
explanatory power of the GARCH-MIDAS models, particularly in specifications that included the Turkish GPR index and GPT.

Discussion and Conclusion

The findings of this study underscore the crucial role of geopolitical risk—particularly of a regional nature—in shaping the
behavior of emerging financial markets. The observation that Turkish GPR exerts the most consistent and significant impact
on Tehran Stock Exchange returns and volatility is aligned with Iran’s historical, geographical, and economic
interdependencies with Turkey. These results affirm earlier studies which reported that regional conflicts and tensions are
often more influential on domestic financial markets than global uncertainties, especially in highly localized or politically
exposed economies.

The insignificant influence of Russia-, Ukraine-, and Saudi-related GPR indices suggests that despite their geopolitical
importance, these countries' specific tensions may not directly translate into significant market responses in Iran. This
outcome may be explained by the lack of deep financial integration or by investors' reduced perception of relevance regarding
these regions. It is also possible that Iran’s economic and political isolation, particularly in the wake of international sanctions,
has dampened the transmission of geopolitical news from these countries into domestic market expectations.

The dichotomous behavior of GPT across different lags reflects the psychological complexity of investor reactions. While
initial exposure to geopolitical threats may cause a drop in returns due to panic or cautionary selling, subsequent

reassessments may lead to stabilization or even market rallies once the immediate uncertainty dissipates. This cyclical
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response to geopolitical news validates the use of dynamic models such as GARCH-MIDAS, which can effectively parse such
layered effects.

Furthermore, the largely insignificant role of GPA suggests that investors may price in threats more heavily than actual
events. This supports the hypothesis that financial markets are forward-looking, often reacting more intensely to uncertainty
than to confirmed incidents. This finding has significant implications for risk management strategies and investor behavior
modeling.

In conclusion, the Tehran Stock Exchange is demonstrably sensitive to regional geopolitical risk, particularly emanating
from Turkey and captured by threat-based indices such as GPT. The findings highlight the necessity of incorporating
geopolitical risk—especially regional and threat-related metrics—into volatility forecasting and asset allocation decisions.
Policymakers and investors in emerging markets like Iran would benefit from adopting high-frequency risk monitoring tools
and scenario-based forecasting models. The GARCH-MIDAS framework proves to be a highly effective tool for capturing the

mixed-frequency nature of geopolitical risks and their implications for financial market volatility.
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