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Abstract

Global financial markets have experienced significant volatility during crises, particularly
COVID-19 and the Russia–Ukraine conflict, prompting questions about how regional
markets respond to such shocks. Previous research highlights the influence of crises on
stock market volatility, focusing on individual events or global markets, but less is known
about the comparative dynamics within the Gulf Cooperation Council (GCC) markets. Our
study investigated volatility and asymmetric behavior within GCC stock markets during
both crises. Furthermore, the econometric model E-GARCH(1,1) was applied to the daily
frequency data of financial stock market returns from 11 March 2020 to 31 July 2023. This
study examined volatility fluctuation patterns and provides a comparative assessment of
GCC stock markets’ behavior during crises. Our findings reveal varying degrees of market
volatility across the region during the COVID-19 crisis, with Qatar and the UAE exhibiting
the highest levels of volatility persistence. In contrast, the Russia–Ukraine conflict has had a
distinct effect on GCC markets, with Oman exhibiting the highest volatility persistence and
Kuwait having the lowest volatility persistence. This study provides significant insights
for policymakers and investors in managing risk and enhancing market resilience during
economic and geopolitical uncertainty.

Keywords: asymmetric; financial market resilience; COVID-19; Russia and Ukraine war;
GCC stock market; E-GARCH; volatility

1. Introduction
In the constantly changing world of financial research, volatility is considered a major

issue in financial markets and has a significant influence on financial and economic research,
especially during times of crisis. The term volatility is directly related to uncertainty: it is
primarily associated with risk assessment and is highly considered a potential proxy of risk
in financial models. Both financial institutions and investors always strive to understand
the risk associated with investment, and volatility has a prominent role in the assessment of
risk in investment, especially in portfolio management. Furthermore, it is a key component
of modern portfolio theory, aiding in the prediction of expected returns from a portfolio
of diversified assets. Furthermore, understanding volatility is essential for strategic asset
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allocation within investment portfolios, enabling investors to balance expected returns
against their risk tolerance. The assessment of return volatility in financial assets remains
a core focus in contemporary financial research. However, accurately predicting market
volatility continues to be a major challenge. Numerous models and techniques have been
developed to address this issue, including the GJR-GARCH model (Emenike, 2010; Ma
et al., 2020; Monfared & Enke, 2014), the multifractal model of asset returns (MMAR)
(Günay, 2016; Lux, 2008), and the integrated GARCH (IGARCH) model (Bentes, 2015;
Rashid et al., 2011), among others (Chen & Chang, 2022; Endri et al., 2021; Khan et al., 2023;
Kumar & Khanna, 2018). However, their effectiveness varies across different stock markets.
This discrepancy contributes to the complexities that researchers and financial analysts
encounter in their attempts to forecast market returns and volatilities.

The COVID-19 outbreak has affected the global economy extremely (Ahmad et al.,
2021a; Brada et al., 2021; Gajewski & Kutan, 2023; Gur et al., 2023; İlbasmış, 2023; Kartal
et al., 2022; Setiawan et al., 2022). Financial markets have also shown unparalleled behavior
during the COVID-19 period (Adekoya et al., 2022; Ahmad et al., 2021b; W. M. Ahmed,
2022; Fernandez-Perez et al., 2021; Khan et al., 2023; Naeem et al., 2023; Yousaf & Ali, 2020),
underscoring the importance of precise volatility modeling. The GARCH model’s flexibility
in adapting to fluctuating volatility patterns emerged as an invaluable asset during this
tumultuous period. Boubaker et al. (2023a) examined volatility spillovers across financial
markets—including stocks, bonds, forex, oil, gold, and Bitcoin—in response to extreme
events such as the COVID-19 pandemic, energy shocks, and inflation using a quantile VAR
model. Their study confirmed the asymmetric impact of crises, particularly those stemming
from the COVID-19 pandemic and energy shocks, including the Russia–Ukraine conflict.

Various researchers have studied financial markets’ responses to the COVID-19 out-
break (Fang et al., 2023; Lei et al., 2023; Naveed et al., 2023; Xie et al., 2023). For instance,
Yousef (2020) examined the influence of COVID-19 on the volatility of major G7 markets
indices through the application of GARCH and GJR-GARCH models. The findings in-
dicated that each index reached its lowest value in March 2020, Moreover, the outcomes
of the regression analysis showed that the increase in new cases daily had significant
influences on the volatility of stock markets. Similarly, Khan et al. (2023) validated the
presence of volatility during COVID-19 across financial markets. Moreover, empirical
evidence shows that the GCC stock markets responded significantly to the COVID-19
pandemic (Abuzayed & Al-Fayoumi, 2021; Alkhatib et al., 2022; Bahrini & Filfilan, 2020).
Furthermore, geopolitical events, exemplified by the Russia and Ukraine War, introduced
additional layers of uncertainty into financial markets. The conflict of Russia–Ukraine
has considerably affected the recovery of the global economy from the COVID-19 pan-
demic. The conflict has introduced heightened uncertainty, affecting investor sentiment
and market stability. Trade disruptions and supply chain uncertainties are translating into
market volatility, influencing stock prices. Investors are navigating additional risks due
to geopolitical tensions, potentially leading to reduced confidence and cautious trading.
Overall, this conflict is compounding the challenges of the post-pandemic stock market
recovery, underscoring the need to closely monitor its impact on market dynamics. Umar
et al. (2022) studied financial markets in term of geopolitical risks. Umar et al. (2022)
adopted a unique approach known as TVP-VAR for assessing the interconnectedness of
financial markets. The findings showed that the conflict has significantly affected short-
and long-term volatility connectedness. Furthermore, results also highlighted that Russian
bonds and European equities are primary sources of net shock transmission. Additionally,
the Russia and Ukraine conflict influences investor sentiment within the GCC. The height-
ened uncertainty has prompted cautious trading practices and a general aversion to risk
among investors, thereby influencing the overall dynamics of tfhe market (Ulrichsen, 2022).
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Despite the critical importance of understanding market volatility during crises, re-
gional markets such as those in the Gulf Cooperation Council (GCC) have received com-
paratively limited attention. These markets are distinct due to their heavy reliance on
oil revenues and unique economic structures, which influence their responses to global
economic and geopolitical shocks. Examining the behavior of GCC markets during major
crises—such as the COVID-19 pandemic and the Russia–Ukraine conflict—offers valuable
insights into their volatility dynamics and asymmetric responses, thereby contributing to
the broader literature on regional market resilience. In this context, Eleuch et al. (2025)
analyzed the role of financial assets as diversifiers, hedges, and safe havens using data from
G7, BRIC, and GCC countries. Their findings confirm gold as a reliable safe haven, while
resilience varies among other commodities such as oil and wheat. Notably, G7 and BRIC in-
dices demonstrated strong safe-haven performance, whereas the clean energy index offered
limited protection. Complementing this, Saif-Alyousfi (2025) investigated the impact of the
COVID-19 pandemic on foreign direct investment (FDI) across 18 Arab economies, employ-
ing detailed econometric analysis to assess the pandemic’s broader economic consequences.
The findings revealed a sharp contraction across both FDI inflows and outflows, primarily
attributed to economic turbulence and heightened uncertainty caused by rising infection
rates. Government policies, including widespread lockdowns and fiscal stimulus measures,
played a decisive role in influencing investment dynamics. However, the effects of these
interventions varied significantly across sectors and economic environments, underscoring
the diverse challenges. Furthermore, Younis et al. (2025) discovered that the GCC markets
were less interconnected during oil disputes and the Russia–Ukraine conflict, but became
more interconnected during the COVID-19 crisis. Moreover, Younis et al. (2025) suggested
that Oman, Kuwait, gold, and Qatar are the primary recipients of spillovers, while the
United Arab Emirates (UAE), Saudi Arabia, and West Texas Intermediate act as key risk
spillover transmitters during the Israel–Palestine conflict. Moreover, in the Russia–Ukraine
war, BTC and the UAE emerge as significant transmitters, whereas Kuwait and Qatar are
the most affected spillover recipients. Furthermore, Boubaker et al. (2023b) investigated
the market reaction of the global banking industry to the Russia–Ukraine war using event
study methodology and regression analyses. The results indicated that bank stock prices
had dropped significantly during the war, with an average decline of 1.5% and a sharper
4% drop in Europe. Moreover, the study also highlighted that bank equities showed a
greater decline than the broader stock market, with a net market return decrease of 1.4%.
Boubaker et al. (2022) examined the influence of the Russia–Ukraine conflict on global
markets using an event-study methodology. The results showed that conflict resulted in
negative cumulative abnormal returns, though the effects varied across markets.

Our research makes a significant contribution to the existing literature in several
ways. First, it examines the volatility behavior of GCC stock markets during the COVID-19
pandemic and the Russia–Ukraine crisis, offering valuable insights into the effectiveness of
these markets in capturing volatility patterns and underlying risk dynamics. The study
provides a comprehensive assessment of how GCC stock markets responded to these
unprecedented global events. Second, we employed the exponential GARCH (E-GARCH)
model to analyze daily stock market data, allowing for a more nuanced understanding
of asymmetries and persistence in volatility. This methodological approach serves as a
foundation for uncovering the complex nature of volatility in the GCC markets during
crisis periods. Third, the study enriches the literature by presenting empirical evidence on
the resilience and responsiveness of GCC stock markets to external shocks, highlighting
the distinct volatility effects triggered by both crises. Furthermore, the findings offer
practical implications for global investors and policymakers by providing strategic insights
to support effective decision-making and enhance market stability during periods of
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extreme uncertainty. Although previous studies have assessed market volatility in GCC
countries during either the COVID-19 pandemic or the Russia–Ukraine conflict, our study
is among the first to conduct a parallel and time-segmented analysis of both crises using
a E-GARCH model and consistent data structure. This approach allowed us to identify
how different types of external shocks—health-related versus geopolitical—impact GCC
markets differently. By comparing crisis-specific volatility behavior and asymmetry across
individual GCC countries, we contribute to a more significant understanding of regional
financial resilience.

Our paper is organized as follows. Section 2 is the literature review. Section 3 describes
the materials and methods used. Section 4 presents a discussion of the results. Finally,
Section 5 presents a conclusion, implications, and limitations.

2. Literature Review
The literature shows that the assessment of the impact of both COVID-19 and the

Russia–Ukraine crisis on the GCC markets is crucial for unraveling the complex interactions
between these global events and their influence on regional financial dynamics. Therefore,
the objective of our research was to analyze the volatility patterns of the GCC markets
within the context of two distinct, but consequential crises: the COVID-19 pandemic and
the Russia–Ukraine conflict. Furthermore, financial crises, whether arising from pandemics
or geopolitical conflicts, present complex challenges that necessitate advanced modeling
methodologies. The GARCH model, renowned for its aptitude in capturing volatility
clustering, abrupt shifts in market sentiment, and asymmetric responses to market shocks,
emerges as a potent analytical instrument. Through its comprehensive framework, the
GARCH model facilitates insights into the evolving risk perceptions of investors, offering a
nuanced comprehension of market dynamics during periods of crisis.

The evaluation of volatility modeling has witnessed a transformative progression from
the conventional GARCH model to the more sophisticated EGARCH (exponential GARCH)
model. This evolution can be traced through the pioneering contributions of researchers
in the literature. Various studies have investigated the volatility behavior of financial
returns in the stock markets. Bonga (2019) investigated the volatility patterns in the stock
market of Zimbabwe. The findings of that study indicated that the EGARCH(1,1) model
is the optimal specification, as confirmed by both the Akaike information criterion (AIC)
and the Schwarz information criterion (SIC). Importantly, the model reveals a significant
presence of asymmetry in stock market volatility. The results further demonstrate that
positive and negative shocks have differential effects on stock market returns. While both
types of news contribute to increased return volatility, the magnitude of their impacts
varies, underscoring the asymmetric nature of market responses to information. Similarly,
Lin (2018) studied SSE Composite Index volatility behavior using GARCH-type models
for volatility modeling. China’s stock market, categorized as an emerging market, has
exhibited a pronounced degree of volatility right from its inception, frequently experiencing
pronounced and abrupt fluctuations. The research findings Lin (2018) highlighted that the
SSE Composite Index displays significant attributes of time-varying patterns and clustering.
The stock market series distribution demonstrates leptokurtosis behavior, coupled with
evident ARCH and GARCH effects. Moreover, the results show that the EGARCH(1,1)
model is the superior performer compared to the GARCH(1,1) (symmetric) and TARCH(1,1)
models. Dana (2016) studied the volatility behavior of Jordan market by utilizing stock
price data from 1 January 2005 to 31 December 2014. To achieve this objective, Dana (2016)
employed the ARCH, GARCH, and EGARCH models, enabling an exploration into the
patterns of stock return volatility within the Jordan stock market. The findings highlight
that the symmetric ARCH and GARCH models aptly capture the characteristics inherent to



J. Risk Financial Manag. 2025, 18, 398 5 of 17

the ASE context. Moreover, these models yield additional substantiation for the existence
of volatility clustering and leptokurtic tendencies.

Batten et al. (2023) examine the impact of market volatility, as measured by the VIX,
on global banks during the Global Financial Crisis (GFC), the COVID-19 pandemic, and the
Russia–Ukraine War using a DCC-GARCH model. Their findings reveal notable symmetric
causality between volatility and negative bank returns during the GFC. In contrast, they
observed strong asymmetry in volatility effects during the COVID-19 crisis, along with
heightened downside risk, with the highest value at risk (VaR) recorded during the GFC.
Asian banks showed greater resilience, while European banks were most influenced by
COVID-19 and the war. Building on prior studies that analyzed financial market efficiency
and volatility during the COVID-19 pandemic (Khan et al., 2023; Molina-Muñoz et al.,
2025; Wang et al., 2025), network analysis and spillover dynamics in emerging markets
and extreme value behaviors in financial markets (Khan et al., 2021), this study uniquely
examines the asymmetric volatility and persistence of GCC stock markets across two
distinct global crises using the E-GARCH model.

3. Materials and Methods
3.1. Data

Financial markets have suffered due to the COVID-19 pandemic and Russia–Ukraine
conflict. To examine the volatility of financial stock markets of Gulf economies, we selected
stock markets from GCC countries based on their major contributions and fast-growing
economies in the world. We used the daily frequency data of stock prices from each GCC
country to research the influence of these events on the financial market. The World Health
Organization (WHO) officially categorized the coronavirus (COVID-19) as a pandemic on
11 March 2020 and the Russia–Ukraine War started on 24 February 2022.

To analyze the role of both crises on the GCC stock markets, we divided the crisis
period into two categories: COVID-19 pandemic (11 March 2020 to 23 February 2022) and
the Russia and Ukraine crisis (24 February 2022 to 31 July 2023). We selected the major
indices for GCC stock markets: Bahrain (Bahrain All Share), Kuwait (Premier Market PR),
Oman (MSM 30), Qatar (QE General), Saudi Arabia (Tadawul All Share), and UAE (DFM
General). The financial market returns were calculated by:

Rt = ln(Pt
/

Pt−1
) (1)

3.2. E-GARCH(1,1) Model

To investigate time-varying volatility and asymmetric return responses during the
Russia–Ukraine crisis, this study employed the exponential GARCH (EGARCH) model.
Developed by Nelson (1991), the EGARCH framework captures both the magnitude and
direction of shocks, making it particularly effective in identifying leverage effects—where
negative shocks tend to have a larger impact on volatility than positive ones of equal
magnitude—commonly observed in financial time series. The conditional mean equation
is specified as:

γt = µ + εt εt ∼ N (0, ht) (2)

The conditional variance equation under the EGARCH(1,1) model is defined as:

loght = ω + α|ηt−1|+ γηt−1 + βloght−1, |β| < 1 (3)

where ω is a constant, β measures volatility persistence, and γ represents the asymmetric
(leverage) effect. The standardized shock ηt is given by ηt = εt/

√
ht, ηt ∼ iid (0, ω), |β| < 1,

and is the stability condition when loght−1 is included in the model. Asymmetry exists if
γ ̸= 0, while leverage exists if γ < 0 and γ < α < −γ.
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4. Results
Figure 1 indicates the price trends of all six financial stock markets from 11 March

2020 to 31 July 2023, covering both crises (COVID-19 and Russia–Ukraine). GCC stock
prices have experienced declining behavior during the Russia–Ukraine crisis. As shown in
Figure 1, it can be observed Qatar stock prices dropped significantly below 10,000 during
the Russia–Ukraine crisis. Moreover, the Bahrain stock market also showed a declining
trend in the early stages of the Russia–Ukraine crisis.

 
Figure 1. Price trends of GCC stock markets from 11 March 2020 to 31 July 2023.

Figure 2 shows the financial return fluctuations of all six GCC stock markets during
the crises. The financial returns of GCC stock show a high level of fluctuation over the
crisis period, especially on the Oman, Qatar, and Saudi Arabia stock markets. Higher levels
of fluctuation have been reported in the financial returns at the early stage of the pandemic.
Moreover, the UAE stock market experienced a sharp decline, with returns dropping by as
much as 8% at the onset of the COVID-19 pandemic. Qatar’s stock market has been highly
volatile during both crisis periods compared to the other GCC stock markets due to the
constantly high level of return fluctuations over time.

Table 1 provides a summary of GCC stock market returns. As shown in Table 1, the
average return of all GCC stock markets was positive during the pandemic, indicating
minor growth in the overall financial stock market. Furthermore, Saudi Arabia’s stock mar-
ket exhibited the highest mean return during the COVID-19 pandemic, 0.00133, followed
by the Kuwait stock market (0.0009). However, during the Russia–Ukraine conflict, the
Kuwait and Saudi Arabia stock markets exhibited negative mean returns of −0.00009 and
−0.0020, respectively. Conversely, the highest mean returns were recorded in the UAE
(0.00055), followed by the Oman stock market (0.00047) during the same period. Qatar
exhibited a negative financial return during the Russia–Ukraine crisis, with a value of
−0.00043. Additionally, the standard deviation parameter was used for the measurement
of depression in the financial series of stock market returns.
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Figure 2. Return fluctuations of GCC stock markets from 11 March 2020 to 31 July 2023.

Table 1. Summary of statistics.

COVID-19 Pandemic

Bahrain Kuwait Oman Qatar Saudi Arabia UAE

Mean 0.00058 0.00096 0.00011 0.00080 0.00133 0.00085
Standard
Error 0.00025 0.00044 0.00024 0.00034 0.00043 0.00057

Median 0.00083 0.00119 0.00011 0.00072 0.00154 0.00107
Standard
Deviation 0.00553 0.00975 0.00521 0.00757 0.00959 0.01264

Kurtosis 6.72106 10.20462 4.56251 6.45861 13.53975 8.49864
Skewness −0.71898 −0.73262 −0.56613 −0.45088 −1.87934 −0.73760
Range 0.06038 0.11714 0.05061 0.07710 0.11181 0.14522
Minimum −0.03617 −0.06729 −0.02904 −0.04548 −0.07703 −0.08298
Maximum 0.02420 0.04985 0.02157 0.03162 0.03478 0.06223
Observation 479 482 481 488 488 488

Russia and Ukraine Crisis

Bahrain Kuwait Oman Qatar Saudi Arabia UAE

Mean 0.00003 −0.00009 0.00047 −0.00043 −0.00020 0.00055
Standard
Error 0.00028 0.00045 0.00031 0.00056 0.00052 0.00045

Median 0.00001 0.00009 0.00025 −0.00046 0.00028 0.00057
Standard
Deviation 0.00519 0.00840 0.00575 0.01052 0.00978 0.00858

Kurtosis 9.68999 2.76377 3.26854 0.68263 2.08476 6.42407
Skewness 0.20244 −0.56648 0.33797 0.09692 −0.62803 −0.92185
Range 0.06041 0.06608 0.05347 0.06994 0.07134 0.08622
Minimum −0.02618 −0.03440 −0.02585 −0.03584 −0.04544 −0.05894
Maximum 0.03423 0.03168 0.02762 0.03411 0.02590 0.02728
Observation 346 344 350 354 351 356

Note: Key measures and characteristics of the dataset. The statistics were computed based on daily returns. The
dataset is divided into two categories: COVID-19 pandemic (11 March 2020 to 23 February 2022) and the Russia
and Ukraine crisis (24 February 2022 to 31 July 2023).

The findings show that GCC stock markets underwent a significant level of volatility
during both crisis periods. For instance, the Bahrain stock market showed a standard
deviation of 0.005531, indicating moderate volatility in the COVID-19 pandemic. Moreover,
Kuwait experienced relatively high volatility, with a standard deviation of 0.009754 during
the COVID-19 pandemic. However, the volatility of the GCC stock markets was compar-
atively higher during the Russia–Ukraine conflict than during the COVID-19 pandemic.
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The Qatar stock market showed a high level of volatility behavior in the Russia–Ukraine
conflict, with a standard deviation of 0.010, which was approximately two times higher
than the COVID-19 pandemic period. Kuwait’s stock market also showed significantly
high volatility during the Russia–Ukraine crisis, with a standard deviation of 0.008.

Furthermore, the tail behavior of the financial data was measured by the kurtosis
value and the skewness parameter adopted to identify asymmetric behavior in the financial
time series of the stock market. The kurtosis value of GCC stock market returns has been
greater than 3, exhibiting negative skewness with a slight left skew in returns during the
COVID-19 pandemic, which suggests fat tail behavior in stock market return distribution.
Moreover, Table 2 presents the Jarque–Bera test results for GCC stock market returns, used
to assess the normality of the data by examining skewness and kurtosis. Its results help
determine the suitability of parametric tests for GCC stock market returns. Additionally,
Table 3 presents the results of the augmented Dickey–Fuller test, applied to GCC stock
market returns to assess the statistical characteristics of the data.

Table 2. Jarque–Bera test results.

COVID-19 Pandemic

Jarque–Bera Test p Value

Bahrain 920.59 0.00
Kuwait 2086.10 0.00
Oman 431.88 0.00
Qatar 844.18 0.00
Saudi Arabia 3930.60 0.00
UAE 1478.50 0.00

Russia and Ukraine Crisis

Jarque–Bera Test p Value

Bahrain 1312.60 0.00
Kuwait 123.22 0.00
Oman 156.40 0.00
Qatar 6.90 0.03
Saudi Arabia 83.63 0.00
UAE 641.99 0.00

Note: The Jarque–Bera test results indicate significant deviations from normality in stock market returns during
both crises, as evidenced by the p-values of 0.00. The higher test statistics observed during the COVID-19 pandemic
suggest greater departures from normality compared to the Russia–Ukraine crisis, reflecting heightened market
volatility and extreme price movements during the pandemic.

Table 3. Augmented Dickey–Fuller test.

COVID-19 Pandemic

Dickey–Fuller p Value Alternative Hypothesis

Bahrain −14.3 0.01 Stationary
Kuwait −16.212 0.01 Stationary
Oman −12.285 0.01 Stationary
Qatar −14.795 0.01 Stationary
Saudi Arabia −15.528 0.01 Stationary
UAE −15.189 0.01 Stationary

Russia and Ukraine Crisis

Dickey–Fuller p Value Alternative Hypothesis

Bahrain −9.7657 0.01 Stationary
Kuwait −13.005 0.01 Stationary
Oman −10.458 0.01 Stationary
Qatar −11.394 0.01 Stationary
Saudi Arabia −11.593 0.01 Stationary
UAE −12.857 0.01 Stationary

Note: The Dickey–Fuller test results indicate that stock markets remained stationary at a 1% significance level
during both crises, implying mean-reverting behavior. The COVID-19 pandemic had a stronger stationarity effect
compared to the Russia–Ukraine crisis.
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Table 4 presents the volatility patterns of GCC stock markets during the COVID-19
pandemic. E-GARCH is a statistical model employed for examining and gaining insights
into the fluctuation levels within financial markets, especially during economic instability
such as during the COVID-19 pandemic. These models assume that the variability of a
time series at a given point in time is influenced by its past values, typically represented
by lagged observations of the dependent variable. When the gamma coefficient holds a
positive and statistically significant value, it implies that prior conditional variances exert a
positive influence on the current conditional variance. In simpler terms, this signifies the
presence of a certain level of continuity in the volatility of the time series.

Table 4. Empirical results of E-GARCH(1,1)—COVID-19 pandemic.

Parameter Bahrain Kuwait Oman Qatar Saudi Arabia UAE

µ 0.000972 *** 0.001154 *** 0.000305 * 0.000794 *** 0.001444 *** 0.000859 **
ω −1.06338 *** −0.279733 *** −0.69875 *** −0.192969 *** −0.412656 *** −0.186098 ***
α (ARCH) −0.015315 −0.028184 0.062849 −0.046334 *** −0.096581 *** −0.006269
β (GARCH) 0.899957 *** 0.972013 *** 0.934953 *** 0.981122 *** 0.958169 *** 0.980278 ***
α + β 0.884642 0.943829 0.997802 0.934788 0.861588 0.974009
γ (Gamma) 0.344984 *** 0.313896 *** 0.252766 *** 0.139521 *** 0.184621 *** 0.192117 ***
Log Likelihood 1911.167 1723.031 1927.875 1776.834 1700.326 1577.331
AIC −7.9464 −7.1163 −7.9829 −7.2493 −6.9358 −6.4317

Note: *** 1% significance level, ** 5% significance level, * 10% significance level.

Furthermore, the results revealed that GCC stock markets experienced substantial
volatility persistence throughout the COVID-19 crisis. Additionally, the GARCH parameter
assesses how previous volatility affects present volatility. In all GCC stock markets, there is
compelling statistical evidence showing significantly positive GARCH parameters. This
indicates that previous volatility has a substantial impact on current volatility, indicating a
phenomenon of volatility clustering. As indicated in Table 4, the Qatar stock market exhib-
ited the highest degree of volatility persistence during the COVID-19 pandemic (β = 0.981)
followed by the UAE stock market (β = 0.980), with a significance level of 1%. Moreover,
Bahrain also exhibited significant volatility persistence during the pandemic, with a β value
of 0.899. Furthermore, the Qatar and Saudi Arabia stock markets exhibited a statistically
significant negative ARCH effect at the 1% level during the COVID-19 pandemic. Addi-
tionally, the results also confirm the existence of asymmetric behavior during the pandemic,
indicating a strong leverage effect. The highest leverage effect was identified in Bahrain
stock returns (γ = 0.344) followed by the Kuwait stock market (γ = 0.313), at a significance
level of 1%. Previous research on the effect of global crises on financial markets has laid the
groundwork for understanding the dynamics observed in stock markets throughout the
COVID-19 pandemic and the Russia–Ukraine conflict (Karamti & Jeribi, 2023; Khan et al.,
2021; Lei et al., 2023). The nature of both crises coupled with the uncertainties surrounding
the economic ramifications led to heightened investor anxiety and rapid shifts in market
sentiment. Moreover, Bahrini and Filfilan (2020) confirmed the significant impact of the
COVID-19 pandemic on GCC stock market returns, highlighting a notable decline in finan-
cial performance. Similarly, Abuzayed and Al-Fayoumi (2021) found that the GCC markets
experienced heightened symmetric risk spillovers during the pandemic. Our findings
are consistent with these global observations. The varying levels of volatility across GCC
countries—especially the pronounced volatility persistence in Qatar and the UAE—reflect
the increased uncertainty and economic disruptions triggered by the COVID-19 crisis.

The volatility patterns of GCC stock markets during the Russia–Ukraine conflict are
presented in Table 5. GCC markets exhibit negative conditional volatility at a significance
level of 1%, suggesting a decreasing trend in the volatility of GCC stock markets during the
Russia–Ukraine conflict. GCC stock markets (except Oman) have experienced a negative
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ARCH effect during the Russia and Ukraine crisis. Oman has experienced a potential ARCH
effect (α = 0.1275) at a significance level of 1% in the Russia–Ukraine crisis, indicating that
the previous squared return shocks in the Oman stock market increased future volatility.
Moreover, Qatar and Saudi Arabia stock markets exhibited a negative ARCH effect with
values of −0184 and −0.189, respectively, at a statistical significance level of 1%. However,
Bahrain’s stock market exhibited a negative ARCH effect during the Russia–Ukraine crisis,
although this effect was not statistically significant.

Table 5. Empirical results of E-GARCH(1,1)—Russia and Ukraine crisis.

Parameter Bahrain Kuwait Oman Qatar Saudi Arabia UAE

µ −0.00003 0.00013 0.000441 *** −0.000624 −0.00018 0.000789 **
ω −0.312331 *** −0.864074 *** −0.152586 *** −0.755223 *** −0.62582 *** −0.657118 ***
α (ARCH) −0.064418 −0.18467 *** 0.127509 *** −0.076438 *** −0.18927 *** −0.133742 ***
β (GARCH) 0.970218 *** 0.911953 *** 0.98604 *** 0.917811 *** 0.9349 *** 0.933801 ***
α + β 0.9058 0.727277 1.113549 0.841373 0.74563 0.800059
γ (Gamma) 0.506553 *** 0.073782 −0.115221 *** −0.027232 0.19228 *** 0.223932 ***
Log Likelihood 1487.969 1200.823 1352.5 1128.515 1180.122 1239.62
AIC −8.5547 −6.935 −7.6829 −6.3306 −6.6788 −6.9192

Note: *** 1% significance level, ** 5% significance level.

The findings also demonstrate a significant persistence of volatility in GCC stock
markets during the Russia–Ukraine conflict at a statistical significance level of 1%. The
highest volatility persistence was in the Oman stock market (β = 0.986) during the Russia–
Ukraine conflict, followed by the Bahrain stock market (β = 0.97). Moreover, the Kuwait
stock market showed the lowest volatility persistence among the GCC stock markets, with
a β value of 0.911. The EGARCH model has been considered the most efficient method
for asymmetric behavior assessment in stock market return series. The findings of the
study are that the Bahrain, Saudi Arabia, and UAE stock markets showed significantly
positive asymmetric behavior, with a statistical significance of 1% during the Russia–
Ukraine conflict. The highest asymmetric behavior was observed in the Bahrain stock
market, with a γ value of 0.50. The results also indicate that the Oman market exhibited
significantly negative asymmetric behavior during the Russia–Ukraine crisis. In contrast,
Kuwait and Qatar showed asymmetric behavior that was not statistically significant. The
geopolitical events have also had significant influence on the financial markets, highlighting
the role of uncertainty and geopolitical risk in shaping market behavior. Previous research
also confirms the significant effect of the Russia–Ukraine conflict on financial markets
(S. Ahmed et al., 2023; Alam et al., 2022; Beraich et al., 2022; Gaio et al., 2022; Oyadeyi et al.,
2023). Furthermore, our study identifies the distinct impact of the Russia–Ukraine crisis on
GCC stock markets, with Oman exhibiting the highest volatility persistence and Kuwait
registering the lowest. This is consistent with the notion that geopolitical events can elicit
diverse responses across different markets. The findings contribute to the growing body
of literature on the interconnectedness of global markets and the transmission of shocks
across borders.

Moreover, Figures 3–8 show the estimated volatility based on the EGARCH model
during both crisis periods. It can be observed that the volatility pattern of stock markets was
significantly different in both crisis periods. For instance, Figure 3 illustrates the Bahrain
market’s volatility trends estimated using the EGARCH model. The Bahrain stock market
experienced notable volatility shocks during the crisis periods, with the most pronounced
spike occurring at the onset of the COVID-19 pandemic. Moreover, the overall volatility
results show that the Bahrain stock market experienced a high volatility shock in the Russia–
Ukraine crisis compared to COVID-19. As shown in the Figure 3, the highest volatility
shocks occurred in the first two months in the Bahrain market in the Russia and Ukraine
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crisis. Additionally, volatility shocks in Bahrain stock market returns were significantly low
in December 2022.

Figure 3. Bahrain stock market volatility behavior.

Figure 4 illustrates the fluctuations in Kuwait’s stock market during the COVID-19
pandemic and the Russia–Ukraine conflict. As shown in Figure 4, the volatility shocks were
significantly higher during the first quarter of the COVID-19 pandemic in comparison to the
Russia–Ukraine conflict period. The Kuwait stock market experienced its highest volatility
shock—approximately 0.03—during the COVID-19 pandemic. Moreover, the potential
change is highlighted in the Kuwait stock market during the Russia and Ukraine crisis,
varying from 0.006 to 0.014. The highest volatility shocks were in June and October 2022.

Figure 4. Kuwait stock market volatility behavior.

The overall analysis confirmed that the volatility pattern has changed during the
Russia and Ukraine crisis. Regarding COVID-19, the highest volatility shocks occurred
at the beginning of the COVID-19 pandemic. However, the volatility shocks were signifi-
cantly higher during the Russia and Ukraine crisis compared to COVID-19. For instance,
the Qatar stock market experienced a higher volatility shock during the Russia–Ukraine
conflict, as shown in Figure 6. Moreover, E-GARCH findings for the markets during the
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Russia–Ukraine crisis reveal distinct patterns reflective of the geopolitical turmoil’s impact.
The negative ω values across all stock markets underscore the typical trend of volatility
diminishing over time, possibly due to efforts to stabilize markets. The strong GARCH
effect, supported by positive β values, emphasizes volatility clustering, where periods of
high volatility are followed by prolonged turbulence. The positive γ values for select stock
markets imply that past volatility strongly influenced current market conditions. Overall,
the E-GARCH model effectively captures the complex interplay between geopolitical events
and market dynamics, offering valuable insights for managing risks during the crisis.

Figure 5. Oman stock market volatility behavior.

Figure 6. Qatar stock market volatility behavior.

The Akaike information criterion (AIC) is a widely used metric for model selection,
where lower values indicate a better fit compared to alternative models. During the COVID-
19 period, as shown in Table 4, the lowest AIC values were observed for Oman (−7.9829)
and Bahrain (−7.9464), suggesting that the EGARCH models for these markets effectively
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captured the volatility dynamics throughout the pandemic. Similarly, in the Russia–Ukraine
crisis period presented in Table 5, Bahrain again recorded the lowest AIC value (−8.5547),
underscoring the robustness of the EGARCH model in capturing volatility persistence and
asymmetry. These findings confirm the suitability of the EGARCH(1,1) framework for
modeling crisis-induced volatility across various GCC market environments.

Figure 7. Saudi Arabia (KSA) stock market volatility behavior.

Figure 8. UAE stock market volatility behavior.

The distinct responses of each GCC stock market during the two crises can be at-
tributed to several factors. For instance, countries like Oman and Saudi Arabia, which are
heavily dependent on oil exports, experienced stronger stock market reactions due to fluc-
tuations in oil prices during global crises, explaining Oman’s heightened volatility during
the Russia–Ukraine conflict. Conversely, the UAE and Qatar, with their more diversified
economies and larger international investor bases, showed greater sensitivity to global
events such as the COVID-19 pandemic.
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Another important factor is the composition of investors in these markets. In Saudi
Arabia, a large proportion of individual investors—who may respond more emotionally to
news—can contribute to greater price volatility. In contrast, Kuwait’s market is dominated
more by institutional investors, who typically adopt a more cautious and strategic approach,
thereby helping to mitigate volatility. Additionally, government policy responses played a
crucial role. For instance, the UAE implemented swift financial support measures during
the COVID-19 pandemic, which contributed to stabilizing its stock market. Overall, varia-
tions in economic structure, investor behavior, and government interventions collectively
explain the diverse reactions observed across GCC markets during both crises.

5. Discussion and Conclusions
Global crises such as pandemic and war have triggered various challenges for global

economies. Financial markets across the world have experienced potential losses resulting
from such crises. Therefore, this study aimed to investigate the volatility behavior of the
GCC stock markets during two critical and transformative periods (COVID-19 pandemic
and Russia–Ukraine conflict). In order to accomplish this objective, we used the GARCH
model to capture the volatility patterns across financial returns of GCC stock markets by
adopting daily frequency data from 11 March 2020 to 31 July 2023. Our study not only
aimed to uncover volatility dynamics but also aspired to provide a comparative analysis of
GCC stock market behavior throughout these two pivotal events.

The results provide significant insight regarding the volatility patterns in GCC stock
markets during these challenging global events. The study reveals that GCC stock mar-
kets exhibited a diverse spectrum of volatility patterns during the COVID-19 pandemic.
Such behavior in stock market volatility is aligned with global trends, where uncertainty
regarding the pandemic’s economic and business ramifications resulted in heightened
market fluctuations. For instance, the Qatar stock market exhibited the highest level of
volatility persistence during the COVID-19 pandemic, followed by the UAE stock market.
Additionally, the Bahrain stock market showed the highest asymmetric behavior during
the pandemic.

Furthermore, the results reveal a distinct pattern of volatility across financial returns of
GCC stock markets. The evidence indicates that the Russia and Ukraine war had a strong
influence on GCC stock markets, the effects of which were marked by unique characteristics.
The E-GARCH model allowed us to disentangle the drivers behind this volatility, aiding our
understanding of how regional markets respond to geopolitical tensions on the international
stage. The results revealed that the highest volatility persistence has been in the Oman
stock market, while Kuwait shows the lowest volatility persistence of all markets during
the Russia and Ukraine Crisis.

An overall analysis of this study shows that both crises undeniably influenced market
volatility, and their nature and scope differed significantly. The COVID-19 pandemic
unleashed a broader and more sustained wave of market turbulence, affecting a wide
spectrum of sectors and assets. Conversely, the Russia and Ukraine crisis, primarily a
geopolitical event, exerted a more focused influence, primarily affecting specific markets.
The ARCH effect was highly significant in all stock markets except Bahrain during the
Russia and Ukraine crisis. However, during the pandemic, only Qatar and Saudi Arabia
showed a significant ARCH effect among all stock markets, indicating previous squared
returns have a potential influence on volatility.

The study highlights the importance of effective financial regulations and strategic
investment planning to maintain stability in GCC stock markets during crises. Policy-
makers should closely monitor market trends to detect early signs of instability and apply
measures such as temporary trading halts and liquidity support to control extreme fluctu-
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ations. Strengthening financial policies and improving cooperation among GCC nations
can enhance market resilience and overall stability. This study provides significant in-
sights to financial investors and equity fund managers for adaptive financial strategies and
enhanced risk management practices in the GCC region. The insights derived from this
study can have a pivotal part in shaping government policies and regulatory measures that
bolster market stability during times of crisis. Moreover, this study raises intriguing future
directions for researchers. For instance, subsequent investigations could delve deeper into
the specific sectors and assets most susceptible to the shocks of these crises. Moreover,
external factors, such as oil prices and global economic conditions, in play a potential role
in molding GCC market volatility. Therefore, studying the influence of such factors on the
stock market will provide significant insights in the future. Moreover, in this study, we
incorporated only the E-GARCH model to study market volatility behavior across GCC
stock markets in the crisis. This study adds value by comparing two major global crises
side by side and highlighting how individual GCC countries responded differently to each
event. Rather than treating the GCC as a single unit, our results show important variations
in market behavior. These insights provide a deeper understanding of financial resilience
in the region and add a new perspective to the existing literature. Our study was limited to
GCC stock market indices; however, future research should explore how specific sectors
within each market respond to crises. Our research can also be extended to other financial
markets such as cryptocurrency, exchange rates, and commodities with advanced models
such as DCC-GARCH and Copula. Our study focused specifically on volatility dynamics
during two major global crises. Future research could extend this analysis by including
stable (non-crisis) periods. Furthermore, due to the extended length of the event windows,
other global or regional developments such as oil price fluctuations, policy changes, or
geopolitical events may have influenced market volatility. While these factors were beyond
the scope of this study, future research could examine their potential impact.
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