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Abstract

The research focuses on studying tail risk and systemic risk, as well as
the impact of their spread in the financial sector of the Gulf Cooperation
Council (GCC) countries. The emphasis on tail and extreme risks is
considered a fundamental pillar for estimating systemic risk and its spread
within this sector. The first aspect of the study is concerned with
identifying tail risk behaviour by using the Tail index characteristic of the
return distributions of financial institutions, relying on Extreme Value
Theory and Generalized Pareto Distribution. Conversely, the second aspect
of the research addresses the potential spread of extreme risks among
financial institutions through modelling and measuring tail dependence and
estimating the probabilities of their occurrence by applying Quantile
Regression and extracting the difference in conditional Value-at-Risk
(ACoVaR). This approach helps to determine each financial institution’s
contribution to the systemic risk, assessing the sensitivity of the financial
sector in the GCC countries to emerging risks while considering the
varying behaviour of these risks in normal and extreme conditions.

The application of the proposed models is based on daily returns of
closing prices from 80 financial institutions across the GCC countries over
the period between (2004-2023), with an average of 4155 observations per
financial institution and a total of 332367 observations for all institutions
in the research sample. The daily closing price observations of the sampled
banks included several price gaps due to the unavailability of closing prices
on certain days, which were addressed by determining the price average
before and after the day a price gap appeared.

The research concluded that the returns of the studied financial
institutions tend to exhibit extremity and do not adhere to a normal
distribution. Furthermore, the extremity index values (§) showed
significant variability across countries and sub-sectors, reflecting the
heterogeneity in the behaviour of the distributions tails during the study
period. This underscores the importance of the Generalized Pareto
Distribution as a superior model for measuring tail behaviour compared to
normal distribution models, as the tail index demonstrated a greater
capacity to identify risks at high confidence levels.



The results revealed a significant difference in the Tail index values of
the Generalized Pareto Distribution during all systemic crises in the testing
period compared to normal conditions, thereby reinforcing the validity of
the Tail index in indicating risks at the institutional level. Additionally, a
positive correlation emerged between the average Tail index in normal
conditions as an independent variable and exceptional conditions as a
dependent variable, indicating that financial institutions with low/high tail
risk maintain the same level during systemic crises. In this context, banks
were found to be the most exposed to extreme tail risk compared to
institutions in other financial sub-sectors.

Moreover, an inverse relationship was observed between the size of large
financial institutions and the average Tail index in extreme conditions,
indicating that institutions with total assets exceeding $35 billion are
exposed to higher extreme risk levels in exceptional circumstances
compared to medium and small-sized institutions. A comparison between
the Tail index model by financial sub-sector and the model by size
indicates the importance of classifying financial institutions based on their
size, contributing to the explanation of their extreme tail risk behaviour in
extreme conditions, while reaffirming the stability of this behaviour in
normal conditions.

By examining systemic risk and the spillover effects, the research results
have reflected the challenges faced by financial institutions in GCC
countries. The application of Quantile Regression and the estimation of tail
beta coefficient values revealed a noticeable difference in the influence of
financial institutions on the overall market index in extreme conditions
compared to normal conditions. The results indicated that financial
institutions exhibit a greater influence during periods of high volatility,
providing a deeper understanding of their role under various market
conditions.

The study’s findings also highlighted the contribution of financial
institutions in systemic risk through delta conditional Value-at-Risk
(ACoVaR). The results showed that systemic risk spillover effects among
financial institutions is heterogeneous, with significant variability based on
country and financial sub-sector. When comparing delta conditional



Value-at-Risk (ACoVaR) and the Exposure spillover effect, it was found
that financial institutions across all GCC countries contribute to the level
of systemic risk spillover effects, with their average impact being less than
the Exposure spillover effect impact, indicating a greater shock towards
financial institutions, from the system (main market indices), when
transitioning from stability to instability.

Regarding the impact of size and sectoral affiliation on the behaviour of
systemic risk spillover effects in the extreme conditions, the results has
indicated a significant positive relationship between the size of large
financial institutions and the average delta conditional Value-at-Risk in
those conditions. Large financial institutions, with total assets exceeding
$35 billion, showed a marked increase in their contribution to the spread
of systemic risk compared to medium and small-sized institutions.
Additionally, it was found that the sectoral affiliation of banking
institutions has the most significant impact on systemic risk spillover
effects compared to other financial sub-sectors such as insurance and
investment.

Furthermore, the results of the permutations test of the means differences
in delta conditional Value-at-Risk measure rejected the null hypothesis at
a significance level of 1% during the studied crises, except for the COVID-
19 pandemic crisis. This indicates the effectiveness of the conditional
Value-at-Risk difference measure in responding to extreme conditions,
regardless of the financial institution or sector to which it belongs.

Keywords: Tail Risk - Extreme Value Theory - Generalized Pareto
Distribution - Systemic Risk - CoVaR - Quantile Regression
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- Extreme tail risks in
GCC financial
institutions deviate from
normal distribution, with
larger banks (>$35B
assets) most exposed. The
Generalized Pareto
Distribution outperforms

traditional models in
capturing crisis-driven
risks.

- Systemic risk

spillovers are strongest in
banking, with large
institutions driving
contagion. ACoVaR
effectively measures
crisis impacts (except
COVID-19), showing
markets shock institutions
more than vice versa.
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ABSTRACT

The research focuses on studying tail risk and systemic risk, as well as the impact of
their spread in the financial sector of the Gulf Cooperation Council (GCC) countries.
The emphasis on tail and extreme risks is considered a fundamental pillar for
estimating systemic risk and its spread within this sector. The first aspect of the study
is concerned with identifying tail risk behaviour by using the Tail index characteristic
of the return distributions of financial institutions, relying on Extreme Value Theory
and Generalized Pareto Distribution. Conversely, the second aspect of the research
addresses the potential spread of extreme risks among financial institutions through
modelling and measuring tail dependence and estimating the probabilities of their
occurrence by applying Quantile Regression and extracting the difference in
conditional Value-at-Risk (ACoVaR).

This approach helps to determine each financial institution’s contribution to the
systemic risk, assessing the sensitivity of the financial sector in the GCC countries to
emerging risks while considering the varying behaviour of these risks in normal and
extreme conditions.

The application of the proposed models is based on daily returns of closing prices from
80 financial institutions across the GCC countries over the period between (2004-
2023), with an average of 4155 observations per financial institution and a total of
332367 observations for all institutions in the research sample. The daily closing price
observations of the sampled banks included several price gaps due to the unavailability
of closing prices on certain days, which were addressed by determining the price
average before and after the day a price gap appeared. The research concluded that the
returns of the studied financial institutions tend to exhibit extremity and do not adhere
to a normal distribution.

Furthermore, the extremity index values (&) showed significant variability across
countries and sub-sectors, reflecting the heterogeneity in the behaviour of the
distribution’s tails during the study period. This underscores the importance of the
Generalized Pareto Distribution as a superior model for measuring tail behaviour
compared to normal distribution models, as the tail index demonstrated a greater
capacity to identify risks at high confidence levels.

The results revealed a significant difference in the Tail index values of the
Generalized Pareto Distribution during all systemic crises in the testing period
compared to normal conditions, thereby reinforcing the validity of the Tail index in
indicating risks at the institutional level. Additionally, a positive correlation emerged
between the average Tail index in normal conditions as an independent variable and
exceptional conditions as a dependent variable, indicating that financial institutions
with low/high tail risk maintaining the same level during systemic crises. In this
context, banks were found to be the most exposed to extreme tail risk compared to
institutions in other financial sub-sectors.

Moreover, an inverse relationship was observed between the size of large financial
institutions and the average Tail index in extreme conditions, indicating that
institutions with total assets exceeding $35 billion are exposed to higher extreme risk
levels in exceptional circumstances compared to medium and small-sized institutions.
A comparison between the Tail index model by financial sub-sector and the model by
size indicates the importance of classifying financial institutions based on their size,
contributing to the explanation of their extreme tail risk behaviour in extreme
conditions, while reaffirming the stability of this behaviour in normal conditions.

By examining systemic risk and the spillover effects, the research results have reflected
the challenges faced by financial institutions in GCC countries. The application of
Quantile Regression and the estimation of tail beta coefficient values revealed a
noticeable difference in the influence of financial institutions on the overall market
index in extreme conditions compared to normal conditions. The results indicated that
financial institutions exhibit a greater influence during periods of high volatility,
providing a deeper understanding of their role under various market conditions.

The study’s findings also highlighted the contribution of financial institutions in
systemic risk through delta conditional Value-at-Risk (ACoVaR). The results showed
that systemic risk spillover effects among financial institutions are heterogeneous, with
significant variability based on country and financial sub-sector. When comparing




delta conditional Value-at-Risk (ACoVaR) and the Exposure spillover effect, it was
found that financial institutions across all GCC countries contribute to the level of
systemic risk spillover effects, with their average impact being less than the Exposure
spillover effect impact, indicating a greater shock towards financial institutions, from
the system (main market indices), when transitioning from stability to instability.

Regarding the impact of size and sectoral affiliation on the behaviour of systemic risk
spillover effects in extreme conditions, the results have indicated a significant positive
relationship between the size of large financial institutions and the average delta
conditional Value-at-Risk in those conditions. Large financial institutions, with total
assets exceeding $35 billion, showed a marked increase in their contribution to the
spread of systemic risk compared to medium and small-sized institutions.

Additionally, it was found that the sectoral affiliation of banking institutions has the
most significant impact on systemic risk spillover effects compared to other financial
sub-sectors such as insurance and investment.

Furthermore, the results of the permutations test of the means differences in delta
conditional Value-at-Risk measure rejected the null hypothesis at a significant level of
1% during the studied crises, except for the COVID-19 pandemic crisis. This indicates
the effectiveness of the conditional Value-at-Risk difference measure in responding to
extreme conditions, regardless of the financial institution or sector to which it belongs.
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