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Abstract

The Strait of Hormuz, as one of the world’s most important geoeconomic corridors, plays
a key role in energy transportation and in shaping expectations in international financial
markets. This study examines the impact of a blockage of the Strait of Hormuz on the
volatility of major global stock market indices as a severe geopolitical shock, since disruption
in this vital energy trade chokepoint can lead to volatility spillovers in international financial
markets. The main objective is to assess the resilience of the Dow Jones, S & P 500, and
Nasdagq indices against a complete 40 day closure of the Strait of Hormuz. The research was
conducted with a forward-looking, scenario-based approach, and daily data from financial
and energy markets were collected for the period from January 12,2025 to June 5, 2026. For
the analysis, after applying the Augmented Dickey—Fuller, Zivot—-Andrews, and Lagrange
tests, a multivariate BEKK-GARCH model was employed, and a Hormuz dummy variable
was introduced into the variance equation. The results indicate that the Hormuz blockage
has the greatest effect on the S&P 500 index and has increased the short-term volatility of
some indices by about 30 percent. Moreover, the correlation between the oil market and
global stock markets intensified during the period of tension. In the scenario analysis, three
possible situations were examined: in the de-escalation scenario, stabilization of oil prices
in the range of 80 to 90 dollars could lead to improvement in risk assets; in the scenario of
continued restrictions with oil around 100 to 110 dollars, market volatility increases; and in
the scenario of the effective closure of the strait, a surge in oil prices to 150 to 180 dollars
strengthens recessionary pressure and the tendency toward safe-haven assets. The results
emphasize the necessity of risk-hedging strategies.
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1. Introduction

The Strait of Hormuz stands as one of the most critical geopolitical chokepoints within the
global energy trade system, consistently occupying a central position in economic, energy
policy, and international relations research. This narrow passage, connecting the Persian
Gulf to the Gulf of Oman, facilitates a substantial portion of the world’s maritime crude oil
and Liquefied Natural Gas (LNG) shipments. Official reports from the International Energy
Agency (IEA, 2023) and the U.S. Energy Information Administration (EIA, 2022) identify
the Strait as the world’s primary oil transit route over the past two decades, with daily flows
ranging between 18 and 20 million barrels. Such a concentration of energy flows within a
limited geographical area renders it a strategic “nerve center,” where any disruption can
trigger systemic consequences for global markets. Beyond crude oil, the Strait is a linchpin
for the global LNG trade, serving as the primary conduit for regional exporters to reach
Asian and European markets. Consequently, stability in this corridor is synonymous with
global energy security; scholarly literature emphasizes that energy markets are acutely
sensitive to geopolitical risks, with strategic disruptions often catalyzing immediate,
substantial price volatility (Humphries, 2021; Friedman et al., 2020). From a financial
economics standpoint, the spillover effects of such geopolitical shocks extend far beyond
energy sectors. Fluctuations in energy expectations and Geopolitical Uncertainty (GPR)
indices significantly influence major stock indices and bond yields (Kilian & Murphy,
2014; Caldara & lancu, 2016). Despite extensive research on oil-stock relationships, a
systematic, data-driven analysis of a “total blockage scenario” remains a significant
research gap. This study aims to fill this void by evaluating the resilience of the Dow Jones,
S&P 500, and Nasdaq indices against a simulated 40-day blockage of the Strait. By
identifying transmission channels through energy markets and heightened uncertainty, this
research provides a comprehensive framework for understanding how localized

geopolitical shocks resonate through the global financial architecture.

2. Materials and Methods

This study adopts a forward-looking, scenario-based approach to examine the impact of a
hypothetical geopolitical shock the closure of the Strait of Hormuz on global financial
markets. The dependent variables are the Dow Jones, S&P 500, and NASDAQ indices,
while Brent crude oil prices and gold prices are included as control variables. A dummy
variable HORMUZ is defined to represent whether the Strait is open or closed. Data are
collected from reliable sources such as EIA, Oil Price, NASDAQ, and FRED. A simulated
period from January 12, 2025 to June 5, 2026 is considered, within which a 40-day closure
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of the Strait of Hormuz is assumed from February 28 to April 8, 2026. Econometrically,
after testing for stationarity and structural breaks and conducting diagnostic tests, a
multivariate BEKK-GARCH model is estimated to analyze market responses, conditional

volatility, and volatility spillovers across markets.

3. Discussion

The results show that all three global stock market indices reacted negatively to the shock,
though with different intensities. The S&P 500 experienced an initial drop followed by
short-term high volatility and then stabilized at a lower level. The Dow Jones showed a
milder response, with limited fluctuations and a gradual downward trend. In contrast, the
Nasdagq displayed the highest sensitivity, experiencing a sharp and deep decline, reflecting
the technology sector’s greater exposure to systematic risks. Overall, the geopolitical shock
not only reduced the index levels but also significantly altered the volatility structure of the
markets.

Results of the Zivot-Andrews Structural Break Test

The Zivot-Andrews structural break test was conducted by considering breaks in both
the intercept and trend for the return time series. The results presented in Table 5
emphasize that structural breaks have occurred in the mentioned time series.

Considering the optimal lag selected based on the Schwarz, Akaike, and Hannan-Quinn
criteria, the model was estimated accordingly. Based on Table 3, the optimal lag according
to the Schwarz and Akaike criteria is lag.

Results of the Lagrange Multiplier Test for Examining Heteroskeda

Three scenarios are considered to assess the potential impact of disruptions in the
Strait of Hormuz on global financial markets.

1. De-escalation: Tensions decline quickly, oil prices stabilize around $80-$90,
stock markets improve, and demand for safe-haven assets falls.

2. Moderate disruption: Partial constraints on energy transport push oil prices to
about $100-$110, increasing inflation and financial market volatility.

3. Severe crisis: A prolonged blockade drives oil prices above $150, weakens global
stock markets, and increases demand for safe-haven assets.

Overall, the severity and duration of disruptions in the Strait of Hormuz strongly

influence global financial market performance and volatility.
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This study shows that a possible closure of the Strait of Hormuz could significantly affect

4. Conclusion

the returns and volatility of global stock markets through rising uncertainty and energy
prices. However, the size and direction of these effects are not uniform across markets and
depend on factors such as reliance on imported energy and economic structure. The
scenario analysis also suggests that if tensions ease quickly, the effects remain limited, but
if restrictions persist or the closure becomes prolonged, sharp oil price increases, declines
in global stock indices, and a shift of investors toward safe-haven assets are likely.
Therefore, it is essential for policymakers, investors, and firms to pay close attention to

geopolitical risk management, portfolio diversification, and scenario planning.
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Tab. 1: Historical events of the Strait of Hormuz (compiled by the authors based on historical
sources and public reports).
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Tab. 2: Quantitative global economics and the smallest Strait of Hormuz in energy trade and
financial markets (United States Energy Information Administration, 2025).
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Fig. 1: The effect of the Strait of Hormuz blockage on global stock markets through the supply
shock channel
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Fig. 2: The effect of the closure of the Strait of Hormuz on global stock markets through the
geopolitical uncertainty channel.
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Fig. 2: The effect of the closure of the Strait of Hormuz on global stock markets through the
channel of investor expectations and behavior.
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Fig. 4: Conceptual framework of the impact of the closure of the Strait of Hormuz on global
stock market indices.
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Tab. 3: Summary of research background.
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Graph. 1: Research components diagram.
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Graph. 2: Chart of global stock market indices (research findings).
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Tab. 4: Results of the stationarity test of variables at the level and first-order difference
(Research findings).
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Tab. 5: Results of structural failure testing in time series (Research findings).
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Tab. 6: Determining the optimal interval based on the Akaike, Schwartz, and Hannan Quinn
criteria (research findings).

0 -15.20321 -15.14441 -15.24344
1 -23.82775 -23.47492* -24.06912
2 -24.03545%* -23.38860 -24.47797*
3 -23.70816 -22.76728 -24.35183
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Tab. 7: Arch effect test.

F oLl 129.2676 -+-0.0
2% 5L 99.35502 0.0
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Tab. 8: Results of the multivariate GARCH model with the BEKK approach in the presence
of structural failure (research findings).
Mean equation

Variable Coefficient Prob.
C(1) intercept 12.03626 0.0000
C(2) Dow & dummy -0.012513 0.0003
C@3) Dow& brent -0.139508 0.0000
C4) Dow & gold -0.075011 0.0000
C(5) Intercept 1.833831 0.0000
C(6) Nasdaq & dummy -0.019113 0.1453
C(7) Nasdaq & brent 0.206302 0.0000
C(8) Nasdaq & gold -0.858754 0.0000
C(9) Intercept 10.85407 0.0000
C(10) Sp&dummy -0.044249 0.0000

c(11) Sp& brent -0.245077 0.0000
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C(12) Sp&gold -0.108188 0.0000
Variance equation
Variable Coefficient Prob.
C(13) intercept 4.00E-05 0.0000
Cc(14) Dow & dummy -5.34E-06 0.4960
C(15) Dow& brent 3.09E-05 0.0000
C(16) Dow & gold 4.62E-07 0.9650
C(17) Intercept -8.43E-05 0.0306
C(18) Nasdaq & dummy 2.63E-05 0.0002
C(19) Nasdaq & brent 0.865134 0.0000
C(20) Nasdaq & gold 0.026080 0.5575
C21) Intercept 0.905538 0.0000
C(22) Sp&dummy 0.590591 0.0000
C(23) Sp& brent 1.021945 0.0000
C(24) Sp&gold 0.588506 0.0000
ol (il yly cul o
Coefficient Prob.
M(1,1) 4.00E-05 0.0000
M(1,2) -5.34E-06 0.4960
M(1,3) 3.09E-05 0.0000
M(2,2) 4.62E-07 0.9650
M(2,3) -8.43E-05 0.0306
M(3,3) 2.63E-05 0.0002
Al(1,1) 0.865134 0.0000
Al1(2,2) 0.026080 0.5575
Al1(3,3) 0.905538 0.0000
B1(1,1) 0.590591 0.0000
B1(2,2) 1.021945 0.0000
B1(3,3) 0.588506 0.0000
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Graph. 3: Results of the autocorrelation test on the residuals (Research findings).
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Tab. 9: Results of the LM test of serial autocorrelation (Research findings).
Lag

LRE* stat
30.65514

Prob.
0.2007

Rao F-stat
1.235362

Prob
0.2009
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2 58.32042 0.1961 1.175814 0.1969
3 78.99407 0.3539 1.057123 0.3567
4 118.6839 0.0980 1.204434 0.1009
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Tab. 10: Results of the heterogeneity of variance test (Researcher's findings).
Chi-sq Prob.
1546.164 0.1986
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