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In emerging markets such as Iran, which are highly vulnerable to both domestic and
external shocks, the identification of assets and sectors capable of hedging against risks
is of particular importance for investors, portfolio managers, and policymakers. While
numerous studies have explored the relationship between systemic risks and stock
market performance, empirical evidence on the simultaneous behavior of domestic
financial stress and geopolitical risks across different industry sectors and time horizons
remains limited. This gap in the literature motivates the present study. Using monthly
data on Middle East geopolitical risk, financial stress in Iran, and selected sectoral
indices of the Tehran Stock Exchange over the period 2009-2023, this study
investigates the co-movement patterns among these variables. To capture interactions
across multiple time scales, the bivariate wavelet coherence model is employed,
allowing the identification of short-, medium-, and long-term co-movement dynamics.
Furthermore, to ensure the robustness and reliability of the results, partial wavelet
coherence and multiple wavelet coherence techniques are applied, enabling a more
comprehensive assessment of the interdependencies among variables. The findings
indicate notable heterogeneity in risk-hedging patterns across time horizons. Certain
sectors exhibit considerable potential to absorb the effects of domestic and external
shocks in the short term, but these protective effects tend to diminish over longer
periods. Additionally, sectors respond differently to domestic financial stress and
geopolitical risks, with each type of risk generating a distinct hedging behavior. These
results provide important insights for financial market participants, highlighting the
need for time-sensitive strategies for portfolio diversification and risk management. By
illustrating the dynamic interactions between macro-financial risks and sectoral returns,
this study contributes to a better understanding of risk allocation and mitigation
strategies in emerging markets.
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Extended Abstract

Introduction In recent years, the European Central Bank, the International Monetary Fund, and the World Bank
have regularly examined the risks arising from geopolitical tensions. In a 2017 Gallup poll of over a thousand investors,
seventy-five percent of respondents expressed their concern about the economic impact of various military and
diplomatic conflicts around the world, indicating the importance of the GPR index among investors. Entrepreneurs,
market participants, and central bank officials view geopolitical risks as key determinants of investment decisions and
stock market dynamics. Recently, the European Central Bank and the International Monetary Fund have highlighted
geopolitical uncertainties as a prominent risk to the economic outlook (Caldara & lacoviello, 2022). The Geopolitical
Risk (GPR) index, which quantifies events related to war, terrorism, and tensions between states, affects overall market
returns as a systematic risk.

An increase in geopolitical risk can lead to delays in the decision-making process of market investors, as well as a

reduction in global trade and investment. This rise in risk not only decreases economic activities and stock returns but
also lowers industrial production and employment levels. Different industries react differently to higher geopolitical
risk, with the defense sector experiencing positive excess returns while industries like steel and mining experience
negative returns (Caldara & lacoviello, 2022). Additionally, according to Shahzad et al. (2023), the conflict in Ukraine
delivered a significant shock to traditional non-renewable energy resources and precious metals. This altered global
trade, production, and consumption patterns, keeping prices at historically high levels until the end of 2024 (World
Bank report, 2022). It has been previously observed that the disruptive power in commodity markets can generally
lead to adverse consequences through their impact on the financial stability of the global economy. Moreover, Russia's
invasion of Ukraine has reignited concerns over energy security and dealt a major blow to non-renewable energy and
precious metal markets. Despite the presence of geopolitical risk in various parts of the world, some regions are more
exposed to this risk. The Middle East is one of these regions, where the average risk levels in the Middle East are 26
percent higher than the global average. Considering Iran's geographical position in the tense Middle East region and
the political and civil unrest in the area, the Iranian stock market is not immune to such risks. For this reason, investors
in Iran's financial markets are interested in studying risks because the co-movement of risks with various industries
can provide information on which industries can be used as risk coverage during a crisis, or even which industries have
positive returns. Therefore, one of the main objectives of this research is to examine the co-movement of systematic
MGPR with the stock returns of selected industries in the Iranian stock market during the period 2009-2023.
In this research, the financial stress index is utilized to represent internal systematic risks. To calculate the overall
internal market risks using the financial stress index, the relevant variables from stock markets, foreign exchange
markets, and the banking sector need to be selected, and then combined into a comprehensive composite stress index.
The main contributions of the present study are:

# The current study involves the assessment and utilization of the MGPR. Given Iran's sensitive geographical
location and the region's higher GPR compared to the global level, the findings of this research will be more
applicable for investors.

# Analyzing the MGPR's co-movement with the returns of various stock industries in the presence of the
financial stress index, which encompasses stock, foreign exchange market, and banking sector, will result in
more stable analyses.

# The co-movement of the Middle East GPR and the financial stress index has not been explored in other
studies.

Method :Bi-wavelet coherence is defined as the local correlation coefficient in the time-frequency domain of two
time series and is expressed by equation (1):
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In which “s” is a smoothing operator of time and frequency components and is obtained as a combination of two
smoothing operators (one for time and the other for frequency). Smoothing is used because wavelet coherence at all
frequencies without smoothing is equal to one. With smoothing by operator s, bi-wavelet coherence in the time and
frequency domain will change between zero and one (Torrence & Webster, 1999).

Results: The main results of the research, which include three types of wavelet coherence between variables, will
be examined. In general, our analysis has two objectives. The first is to determine wavelet coherence between the
returns of different industry indices with the Middle East geopolitical risk, and the second is to determine wavelet
coherence between the returns of different industry indices and the financial stress index in the time-frequency domain.
For this purpose, bi-wavelet coherence is used. Partial and multiple wavelet coherences are also used for the robustness
of the results.

Bi-Wavelet Coherence: The coherence between petroleum products and MGPR (MGPR-I) has been observed in the
long term from February 2013 to October 2019 with MGPR leading. In the medium-term, from September 2015 to
June 2016, there is an anti-phase relationship with MGPR leading. In the short term, there is an anti-phase coherence
from September 2010 to July 2019, and from December 2011 to October 2012, there is an in-phase coherence between
MGPR and petroleum products. There is a correlation from April 2015 to July 2016 with leading of petroleum products
and from March 2018 to December 2018, there is an anti-phase relationship with petroleum products leading.

From February 2018 to June 2021, in the long term, petroleum products and FSI (FSI-1) are in-phase with FSI leading.
They are in-phase in the medium-term, but from June 2011 to May 2014 and from June 2016 to October 2019, the
leading of petroleum products is observed, and from October 2019 to June 2021, FSl is leading. During the 4—-8-month
period from April 2017 to April 2022 and during the 1-4-month period from March 2020 to June 2021, as well as
April 2012 to February 2013, co-movement with FSI leading is observed in a phased manner. In the short term, from
April 2017 to April 2022, and from April 2012 to February 2013, a co-movement with the FSI leading in-phase is
observed.

Partial-Wavelet Coherence: In all three diagrams, removing the effect of each variable shows results similar to the
bi-wavelet coherence, and in all three time periods, it is compatible with the bi-wavelet.

Multiple-Wavelet Coherence: In each of the three time periods, the combined effect of (FSI, I) and (FSI, MGPR) on
MGPR and the industry produces similar results to its bi-wavelet coherence. However, the impact of (MGPR, 1) on the
financial stress index, in addition to being bi-wavelet correlated with the industry and financial stress, also confirms
co-movement among these three variables in a period exceeding 32 months.

Conclusion:

In examining the relationship between geopolitical risk and the returns of various stock market sectors, it can be noted
that only a short-term co-movement with the MGPR leading is observed in the medium-term. In the short-term, the
returns of most sectors exhibit a negative co-movement with geopolitical risk. there was no co-movement between the
performance of industry indices and risk. This relationship is observed across all industries in the long term, indicating
that all industries are affected by external systematic risks over time. In examining the relationship between the return
of the industry indexes and financial stress, which is internal systematic risk, different results can be obtained at three
different time periods. Events such as the US withdrawal from the JCPOA (nuclear agreement) in 2018, the outbreak
of the Covid 19, and the sanctions on the central bank in 2019, as well as the addition of sanctions by the United States
and the sanctioning of eighteen Iranian banks in 2020, led to the financial stress index reaching its maximum level. In
the long term (2017-2020), despite sanctions, events such as the sharp increase in the exchange rate, and some
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government intervention in the stock market could be reasons that both explain the in-phase co-movement between
the returns of industry indices (to a lesser extent pharmaceuticals) with risk, cover the inflation caused by the increase
in the exchange rate, and preserve their value. In the medium term, between 2011 and 2012, events such as international
sanctions and a three-fold increase in the exchange rate have coincided with the negative returns of the pharmaceutical
and cement industries. But instead, petroleum products, basic metals and metal ore extraction, which are export-
oriented, have had positive returns with the increase in the exchange rate. After the nuclear agreement in 2015 and the
increase in oil sales, metal ore industries, petroleum products, multi-industry companies and banking companies have
grown first of all. In the period from 2018 to 2020 when the sanctions took place, all industries except the chemical
industry have co-movement with the financial stress and hedged the risk. Based on the findings, portfolio managers in
the Iranian stock market are advised to always hold shares of multi-industry companies in their portfolios as these
industries are risk-hedging against both types of risk. In addition, financial institutions should incorporate geopolitical
risk management as part of their overall strategy, investment choices, and risk mitigation processes. Furthermore,
policymakers should evaluate and quantify the transmission of financial shocks to targeted industries using a
systematic approach and conducting stress tests
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