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In the contemporary global economy, the interconnectedness of national markets has
become increasingly pronounced. Over the past decade, Iran has experienced an annual
average import of approximately $40 billion and exports of $38 billion, highlighting
emerging cross-border economic linkages. These international connections mean that
domestic factors within Iran’s markets are now heavily influenced by external forces. This
research investigates the impact of two types of uncertainty—geopolitical risk (GPR) and
economic policy uncertainty (EPU)—originating from global, Chinese, and United States
sources on the returns and volatility of the Iranian stock exchange. Monthly data from
November 2008 to March 2024 were analyzed using a Generalized Additive Model
(GAM). The results demonstrate that EPU from global and Chinese sources significantly
nonlinearly affects the returns and volatility of the Iranian stock market. In contrast, EPU
from the United States only impacts stock market volatility. GPR from China and globally
has a direct linear effect on both returns and volatility. The combined effects of EPU and
GPR from China and the US also significantly influence returns and volatility, while the
simultaneous global effects only impact the returns of the Iranian stock exchange. The
findings in the field of GPR indicate that when GPR occurs, investors in the Iranian stock
market consider it a safe asset, and the occurrence of GPR serves as an incentive to enter
the capital market in Iran. Conversely, the findings regarding EPU suggest that when
investors perceive EPU from China, it leads to specific economic effects, prompting them
to alter their portfolios. However, the recognition of EPU from the US and global sources
is less pronounced among investors, leading them to prefer not to take action. These
findings hold important implications for investors and stakeholders in the Iranian financial
markets, providing insights that can inform investment strategies and policy decisions.
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1. Introduction

The past three decades have seen increased financial and real globalization in developed and
developing economies worldwide. In financial markets, global integration is strengthened through
the formation of free trade areas or currency unions, allowing economic shocks in certain countries
or regions to be transmitted to the rest of the world. In a situation where economies are increasingly
integrated into the global economy, even if an economy chooses not to adopt a globalization policy,
it will still be affected by the global economy. It brings limited economies; today, the global
economy is interconnected through trade and financial flows. Uncertainty in a leading economy,
such as China and the United States, is not confined within its borders and can spread to the rest of
the world. For this reason, a recently growing body of literature has examined international
uncertainty spillovers (Berger et al., 2017; Carriere-Swallow and Céspedes, 2013; Gabauer and

Gupta, 2018; Gupta et al., 2016; Kamber et al., 2016; Trung, 2019; Yin and Han, 2014) .In the

meantime, various studies have examined the relationship between uncertainty in a large and global
economy such as the United States and China on stock returns in foreign markets (Christou et al.,

2017; Hu et al., 2018; Ko and Lee, 2015; Phan et al., 2018) . In these studies, the uncertainties of

the origin countries are used to predict the market returns of other countries. The results mainly
show that these spillovers have a negative effect on the stock returns of the destination country.
However, both the theoretical and empirical literature ignore that relationships may change when
political and economic relationships are complex. There are various types of risk and uncertainty in
both domestic and foreign countries, and investors include stocks from other countries in their asset
portfolio to optimise portfolio management.

The literature shows that the choice of a foreign country is based on the level of risk and
uncertainty in that country; the total of this portfolio management of domestic and foreign country
stocks has led to the expansion of international capital flows in the world stock markets.
International portfolio diversification and foreign direct investment are among the main drivers of

stock market integration(Andrikopoulos et al., 2023; Babaei et al., 2023) .With the increase of the

conflict between the gears of the international economy and the globalization of the economy, the
influence of the linkage of the global financial markets has increased. While there has been a
significant increase in the correlation between stocks around the world (Mensi et al., 2023), the
spillover between uncertainties and Different financial markets has also increased in different
countries (Jiang and Ye, 2022), any GPR and uncertainty can be immediately received by
international investors and automatically lead to structural changes in the price and volatility of
assets (Belcaid and EI Ghini, 2019), uncertainties are the main obstacle to the growth of financial
markets (Uddin et al., 2021) and cause the stagnation in financial markets to intensify (Tsai, 2017).

Literature also shows that uncertainty has adverse effects on financial activities and company
value (Boutchkova et al., 2012; Brogaard and Detzel, 2015; Pastor and Veronesi, 2012; Pastor and
Veronesi, 2013). Although the origin of theoretical literature entering the field of uncertainty and
financial market is relatively old and it can be seen Markowits (1952), Roy (1952), and Tobin
(1958) as the pioneers of this field, considering that nowadays, unfortunately, "black swan events"
which are the source of increasing uncertainty in the global economy, occur frequently and affect

economic activities and financial markets (Dong et al., 2023; Wei et al., 2022) (the attention to

uncertainty and its criteria, as well as the impact on economic activities and financial markets, has
again been the focus of researchers (Baker et al., 2016; Basu and Bundick, 2017; Bekaert et al.,
2013; Bloom, 2009; Jurado et al., 2015; Lahiri and Sheng, 2010; Leduc and Liu, 2016; Orlik and
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Veldkamp, 2014).

There are various indices to show uncertainty; in the existing literature, mainly two indices are
used to show uncertainties: a) geopolitical risk index (GPR) introduced by Caldara and lacoviello
(2022), b) economic policy uncertainty index (EPU) by Baker et al. (2016) has been introduced.

GPR is defined as:“ the risk associated with wars, terrorist acts, and tensions between states that

affect the normal course of domestic politics and international relations "(Caldara and lacoviello,

2022), and events such as the US presidential election, the US-China trade war, Brexit, the recent
war in Ukraine, nuclear threats and recent tensions in the Middle East all fall under the heading of

GPR (Fiorillo et al., 2023).

The impact of geopolitical uncertainty on oil (Bouoiyour et al., 2019), precious metals (Baur
and Smales, 2020), commodity market (Ramiah et al., 2019), and cryptocurrencies (Bouri and
Gupta, 2021) has been investigated. Still, the literature Related to geopolitical uncertainty and the
stock market, especially in the GPR influence of other countries, has been relatively neglected.

The EPU is defined as uncertainty regarding financial, regulatory or monetary policy (Brogaard
and Detzel, 2015) and refers to the contributions of policymakers to create uncertainty (Baker et al.,
2016). This EPU reflects the development of pessimistic expectations(Arouri et al., 2016; Guo et
al., 2018) and refers to a variety of macroeconomic policy uncertainties, including uncertainty of
policy expectations, uncertainty of policy implementation, and the possibility of changing the
position of government policies, particularly at the financial, monetary and regulatory levels (Gulen
and lon, 2016; Le and Zak, 2006), EPU refers to the inability of market participants to predict
policy and economic decisions made by governments (Lean et al., 2024) and we define and explain
EPU as follows: a phenomenon that has the nature of information asymmetry and refers to
information gaps between politicians and other economic factors, which are largely concerned with
monetary and fiscal policy.

The basis of the distinction between EPU and GPR lies in the fact that EPU depicts uncertainty
about the real economy. At the same time, GPR represents the risk components related to war and
war situations; GPR is not linked to the business cycle and has no economic basis (Fiorillo et al.,
2023). The argument for the necessity of using EPU and GPR and their effects on the stock market
is presented by Kannadhasan and Das (2020) with emphasis on data extraction methodology: The
EPU index is estimated using a text mining method from the outputs of 10 leading newspapers
using important terms of economic events, such as "monetary policy, fiscal policy, taxation", etc.,
but the GPR is estimated using the outputs of 11 newspapers. Information related to geopolitical
tensions such as "terrorism", "military conflicts", "political tensions"”, "communal disharmony" and
other cases are used, and there are fundamental differences in the estimation and nature of these
indicators. Dong et al. (2023) also state that the correlation between GPR and EPU indices is very
small and proves that these two indices show risk and uncertainty from different perspectives; the
behavioral decisions of investors are likely to be different when faced with different risks. The
existing empirical literature on the impact of GPR and EPU uncertainty on the financial market is
severely limited.

This study has six contributions: 1) Examines the impact of GPR and EPU with three sources in
China, the US and the global* on stock market volatility; 2- The case study is Iran's financial
market. 3 As a robustness check in addition to stock market volatility, the effects on stock market
returns are also examined; 4- Linear or nonlinear effects are examined and tested, 5- Impact of

1. A total of six uncertainties are examined, global GPR, U.S. GPR, GPR, GLOBAL EPU, US EPU and China EPU
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coefficients, with attention to different values of independent variables (uncertainties), is separately
investigated, 6. The simultaneous relationship of two uncertainties’ on the stock market is
investigated.

The other parts of the paper are organized as follows: In Part 2, the literature related to the
subject is discussed; in Part 3 the Generalized additive model (GAM) is presented, and while
introducing the data reference, a brief explanation is provided about them, in Part 4, model
estimation and results are presented, for this purpose a table of results and a significant review are
presented, followed by smooth function monovariate diagrams (Represents beta changes per change
in the values of the independent variable) and bivariate variables (indicating changes in dependent
variable for simultaneous changes in two independent variables) are presented and in Part 5, while
summarizing and presenting the results briefly, suggestions are presented.

2. Literature and theoretical foundations
2.1 Risk spillover channels originating from foreign countries

Today, international economics has become more interrelated due to the expansion of global
trade and the increase in foreign investment, resulting in a significant increase in the correlation
between stocks around the world (Mensi et al., 2023) and the spread of economies to each other can
be studied through the risk and uncertainty of one country to another(Liang et al., 2020). The
current state of the world, recent economic and political events, such as the ongoing U.S.-China
trade conflict, and general emergencies, such as the COVID-19 outbreak, have increased
uncertainty, market volatility following the Russian president's decision to invade Ukraine,
Britain's vote to leave the European Union, and the U.S. presidential election in 2016 and 2020,
there are examples of how political uncertainty in one country can affect companies and stock
markets in other countries (Fulgence et al., 2023) and turn uncertainties into a topic of interest for
policymakers, investors and academics, as it is argued that uncertainties are the cause of investment
risks(Amore and Corina, 2021; Cao et al., 2019)

Among countries, the role of the United States economy has a special place; the United States is
the largest economy on the planet, has about one-fifth of global production, energy demand, foreign
direct investment (FDI), and has one-tenth of global trade and one-third of Stock market value
(Balli et al., 2021). Since the United States has the world's largest stock market, early tremors in the
U.S. economy and financial markets are not limited to the U.S. but also spread to other countries,
the financial crisis of 2008 has shown that the US stock market crash can be moved to other
countries at an astonishing rate, eventually leading to a global crisis (Su et al., 2019) and stock
markets can receive the spillover effects of uncertainty from other countries (Belcaid and El Ghini,
2019; Boako and Alagidede, 2018), on the other hand, the financial investment of the United States
in other countries has increased, and this issue has caused the transfer of risk to the financial
markets of the world countries, therefore, the uncertainty is transferred to the financial markets
(Balli et al., 2021) also, the United States always tries to attract many international investors, as a
result, large international investors invest in the stock market of the United States and their own
country, so the uncertainty related to the United States in addition to having an effect on The stock
market of this country is also transferred to the country of origin through foreign investors (Jiang et
al., 2023) in fact, the risk and uncertainty for a company does not depend solely on the location of
its production and location, but also on the location where the company is located (Ardelean et al.,
2017). Jiang et al. (2023) state the mechanism of this transition as follows: US uncertainty affects
international stock returns through the cash flow channel and the discount rate.

1. China EPU and GPR, EPU & GPR World, U.S. EPU & GPR
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Examining the customs data of the Islamic Republic of Iran shows that, on average, in the last 10
years, Iran has annually imported about 40 thousand million dollars and exported 38 thousand
million dollars. China's share has been about 26% of imports and 23% of exports. Therefore,
China's uncertainties can spill over into Iran's conditions. Considering the significant proportion of
China in Iran's exports and imports, China's supply and demand affect Iran's economy, as Miller
and Temurshoev (2017) consider cross-border supply and demand as a driver of production in
countries. Therefore, Iran is sensitive to the uncertainty shocks of China, and this sensitivity also
affects the stock market.

According to the existing literature, uncertainty with external origin significantly impacts stocks.

2.2 GPR and the stock market
2.2.1 Channels of influence of GPR on the stock market

Theoretically, the communication channels between GPR and the stock market can be presented
in different categories.

GPR and Productivity Change: Geopolitical uncertainty hampers the proper development of
financial markets, leading to inefficiencies (Ding et al., 2022), which can impact the stock market.

GPR and Production Reduction: Geopolitical uncertainty often correlates with temporary halts
in production. For instance, Bloom (2009) notes that events like the Cuban Missile Crisis, JFK's
assassination, OPEC oil price shocks, and the 9/11 terrorist attacks increase uncertainty and cause
firms to hold back on investments and hiring in the short term. Saint Akadiri et al. (2020)
demonstrate that rising geopolitical uncertainty significantly hampers short-term and long-term
economic growth, reducing production flow's influence on the stock market.

GPR and Corporate Investment: GPR plays a crucial role in investment decisions. Higher GPR
increases the risk of investing in financial markets, prompting investors to exit and seek safer
financial instruments (Zhang et al., 2023). GPR affects corporate investment in two ways: first, it
reduces overall investment (Wang et al., 2019), and second, it delays the decision-making process
of market participants, causing delays in companies' investment activities (Salisu et al., 2022).
Thus, GPR can have an impact on the stock market.

GPR and Innovation (Technological Improvement): GPR negatively affects R&D investment
(Pan, 2019), but it can stimulate innovation in certain companies, especially state-owned or
government-subsidized firms (Jia et al., 2022). Yu and Wang (2023) examine the impact of
geopolitical uncertainty and foreign direct investment (FDI) in 41 countries from 2003 to 2020,
revealing that geopolitical uncertainty can hinder FDI inflows and impede innovation spillover. The
relationship between FDI and stock returns is also positive and significant (Hag, 2019)

Additionally, an increase in GPR can reduce global trade and investment, resulting in a decrease in

the globalization index, Consequently, while raising financing costs for companies, GPR inhibits
technology transfer, weakens innovation, and affects company stocks.

GPR and Energy Prices: Recent years have witnessed significant volatility in global oil prices
due to natural disasters, economic crises, geopolitical conflicts, and terrorist attacks (Sheng et al.,
2020; Silvennoinen and Thorp, 2013). Understanding the key determinants of oil prices is crucial
for decision-makers in investment, consumption, production, risk management, and policy
formulation (Xu et al., 2021). Geopolitical tensions, including civil wars, terrorism, and armed
conflicts, have been closely associated with oil price dynamics (Hu et al., 2020). Su et al. (2021)
investigate the relationship between oil prices and geopolitical uncertainty, finding that an increase
in geopolitical uncertainty (e.g., war) leads to higher oil prices. Still, decreasing geopolitical
uncertainty does not necessarily result in lower oil prices. They further suggest that the price of oil
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itself can contribute to an increase in geopolitical uncertainty, highlighting its political
characteristics. However, different studies present varied results. While some find a positive and
significant impact of geopolitical uncertainty on oil prices, especially before 2000 (Noguera-
Santaella, 2016), others show insignificant effects(Bouoiyour et al., 2019; Monge et al., 2017) or
limited impact due to OPEC's ability to adjust production capacity and oil reserves(Selmi et al.,

2020) .Overall, GPR's influence on oil prices can affect production and subsequently impact the

stock market, considering oil's significance as a production input.

2.2.2 Studies in the field of GPR and stock market
The literature on the relationship between GPR and the stock market can be divided into three
categories: the effect of GPR on stock market returns, the effect of GPR on stock market volatility,

and the effect of GPR on stock market returns and volatility.

The connection between Geopolitical Risk (GPR) and stock market return: Arfaoui and Naoui
(2022) found that terrorist attacks rapidly reduce stock market returns in the UK and France.
Balcilar et al. (2018) examined the impact of GPR on returns and volatility in BRICS stock markets
and observed that these markets do not uniformly react to GPRs. Instead, GPRs tend to affect stock
market volatility rather than returns. Rawat and Arif (2018) investigated the effects of geopolitical
shocks on stock market returns in BRIC economies and discovered that the impact of GPR on stock
returns varies across countries, with Brazilian and Russian funds showing more sensitivity
compared to Indian and Chinese funds. However, some studies argue against a consistent negative
impact of GPR on returns and stock prices. For example, Ramiah et al. (2010) suggest that the
perceived cost of terrorist attacks may not always be accurately reflected in stock market reactions.
Cam (2008) proposes that in conditions of heightened GPRs, sectors such as defense, water, and
communication may experience increased demand, potentially leading to higher stock prices in
those sectors. Ma et al. (2022) investigated the effect of GPR on stock return prediction and found

that the Geopolitical Threats Index (GPRHT) can help forecast stock returns.

The association between GPR and stock market volatility: Salisu et al. (2022) examined the
relationship between GPR and stock market volatility in emerging economies, revealing that GPRs
increase stock market volatility. They also noted that the GPR index related to actionable threats has
a stronger impact than the GPR index related to affective threats. Bouras et al. (2019) studied the
role of individual country and global GPRs on stock market returns and volatility in 18 emerging
economies, finding that country-specific GPRs affect neither returns nor volatility significantly.
However, when considering a broad measure of global GPR, the effect on volatility is economically
and statistically robust, whereas the effect on returns is not significant. Ndako et al. (2021)
investigated the impact of GPR on the volatility of Islamic stock returns in Indonesia and Malaysia,
discovering that GPR increases volatility in both countries, with a greater impact observed in
Indonesia. Additional analysis in their study demonstrates that incorporating GPR data improves the
prediction of volatility in Islamic stock returns. Chiang (2021) asserts that GPRs cause significant
volatility in the global economy, particularly in financial markets, making them crucial factors for
investment decisions and portfolio selection to safeguard asset values. Zhang et al. (2023) examined
the relationship between GPR and global stock market volatility, finding a positive and significant
effect of GPR on stock market volatility. They also observed that the impact of GPR on stock

market volatility is higher in emerging economies, crude oil exporters, and peaceful countries.

The relationship between GPR and stock market returns and volatility: Apergis et al. (2018)
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discovered that GPR can predict the volatility of 50% of these companies but cannot predict their
returns. Based on the existing empirical literature, there appears to be a significant relationship

between GPR and stock market returns and volatility.

2.3 EPU and the Stock Market

The relationship between EPU and the stock market can be divided into two categories: from the
perspective of companies and from the perspective of investors.

From the point of view of companies: according to Bloom (2009), a sudden increase in
economic uncertainty disrupts the prospects of business and household consumption and leads to a
decrease in future cash flows compared to the level predicted by companies, and in turn, causes a
decrease in company performance and reducing stock returns.

From the point of view of investors, the increase in uncertainties makes investors move the
decision-making to the future period; on the other hand, according to the argument of Bali et al.
(2017), in the face of a sudden increase in economic uncertainty, investors turn to assets that they
believe will increase their returns during times of economic uncertainty to protect against asset
declines. This suggests that investors are willing to hold stocks with higher covariance with
economic uncertainty. In doing so, they are willing to pay higher prices and accept lower returns for
stocks with greater uncertainty. These changes in assets cause changes in asset returns.

Mei et al. (2018) studied the impact of the US Economic Policy Uncertainty (EPU) on the
European stock market. The findings indicate that the US EPU can influence the prediction of
European stocks. However, the European EPU index itself does not significantly enhance forecast
accuracy. Su et al. (2019) employed a bivariate GARCH-MIDAS model to examine the influence of
US EPU on stock market volatility in six industrialized countries (Germany, France, the UK, Japan,
Italy, and Canada) and three emerging countries (China, India, and Russia). They found a positive
correlation between US EPU and stock market volatility in these countries. Dakhlaoui and Aloui
(2016) analyzed the interaction between US economic policy uncertainty and BRIC stock markets.
Their results revealed a time-varying correlation between US economic uncertainty and stock
market volatility, which fluctuates during periods of global economic instability. Christou et al.
(2017) employed a panel VAR model for Australia, Canada, China, Japan, South Korea, and the
United States from January 1998 to December 2014. They discovered that an increase in US EPU
negatively impacts stock returns in all countries except Australia. Additionally, each country's EPU
has a negative effect on its own stock returns. Tsai (2017) investigated the effect of EPU in four
countries or regions (China, Japan, Europe, and the United States) on the stock returns of 22
markets worldwide. The results indicate that China's EPU has the most significant influence and
exhibits contagion risk in various regional markets, except for Europe. The effect of US EPU is
weaker than that of China, with Japan's EPU only affecting contagion risk in emerging markets. The
European financial market is not affected by EPU.

2.4 EPU and GPR on the stock market

Kannadhasan and Das (2020) conducted a study to examine the influence of economic policy
uncertainty (EPU) and geopolitical risk (GPR) shocks on the stock markets of emerging Asian
economies using a quantile regression model. The findings indicate that EPU has a consistently
negative relationship across all quantiles. At the same time, GPR exhibits a negative relationship in
the lower quantiles and a positive relationship in the middle and upper quantiles (with EPU having a
stronger impact on reducing asset prices compared to GPR). Furthermore, the negative effect of
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EPU is stronger than the negative effect of GPR, and the dependence of stock returns on EPU and
GPR exhibits asymmetric behavior. Zhang et al. (2023) explored the impact of global economic
uncertainty measures on stock market volatility in China and found that the global economic policy
uncertainty index, GPR index, and global economic condition index significantly affect the long-
term volatility of China's stock market. Dong et al. (2023) investigated the impact of geopolitical,
economic, and climate policy uncertainties (CPU, EPU, GPR, respectively) on the correlation
between conventional stock markets and long-term energy stocks, as well as the correlation between
conventional bonds and green bonds. They discovered that all three uncertainties lead to changes in
the correlation between conventional and energy stocks. Additionally, when EPU and CPU levels
are high, green bonds outperform conventional bonds, while the effects of GPR changes influence
the superiority of each type of bond. Das et al. (2019) studied the effects of international economic
policy uncertainty, GPR, and financial stress on the stock markets of 24 emerging economies using
monthly data from January 1997 to May 2018. The results indicate heterogeneity in causality and
severity of the shocks, with EPU having a greater impact than GPR and financial stress (FS).
Khraiche et al. (2023) examined the impact of GPR on stock market development in a sample of 37
countries from 1975 to 2019. They found that the effects of GPR on stock market development vary
across countries, with a stronger negative effect observed in North America and Europe compared
to Asia. Additionally, the impact of GPR is greater in economies with higher levels of investment.
Based on the existing literature, it is evident that GPR and EPU originating from outside regions
such as America, China, and the world have a significant impact on the European stock market.

According to the existing literature, it seems that GPR and EPU originating from outside the
region (United States, China and the world) significantly impact the Iranian stock market.

3. Methodology and model
3.1 Methodology

In classical econometric models, the relationship between independent and dependent variables
is mainly considered to be linear, an assumption that may not always be maintained or may change
in certain circumstances. One of the models that assume the linearity of the relationship as The
basic assumption is not considered the Generalized additive model (GAM) (Wood, 2006a)

The advantage of this model over other nonlinear models is in not determining the default for the
relationship between dependent and independent variables, and the model itself provides the form
of the relationship function; another unique advantage of the GAM model is to examine the
interaction of several variables. It is independent and simultaneous.

In GAM, the relationship curve between independent and dependent variables (smoothing
function (f)) is estimated through splines(Wood et al., 2015)

To specify the location of notes and prevent excessive smoothing of splines in GAM, a
roughness penalty term is added to the error So that the smoother the smoothing function is, the
compensation term decreases and vice versa (Wood and Augustin, 2002)

The family of GAM models was introduced in 1987 by Hastie and Tibshirani (1987); in 1995,
Hastie and Tibshirani (1995) pointed out the applications of GAM models in medical research,
including the Cox model, in an article.

The tensor product is one of the important splines in estimating the multivariate smoothing
function. The application of this spline in GAM was first introduced in 2006 by Wood (2006b).
This spline is used when the independent variables are not the same and the results do not change
by changing the scale of one variable.

The GAM model is generally defined as follows:
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g(m) = BX; + s1(xi1) + 52(xi2) + tis(xi3,%04) + -
Where function f is called the smooth function.
Smooth function is generally obtained as follows:
k

s(x) = Zﬁj X b;(x)
j=1
In the above relation, g;is a constant and unknown value, b; is the known basic function.
To control the amount of smoothing, the term roughness penalty (J) is added to the logarithm of
likelihood as follows.

1
L=L(IY) - > (AJ(s1) + 25/ (s2) + A3/ (tiz) + )
The cubic spline to estimate the smoothing function is defined as follows:

s¢(t) = Zdilt —t;|® + by + byt

Parameters §;«b; & b, are fixed and uncertain numbers that are estimated by considering the

relations }; 8; =.;6;t; =0
The roughness penalty in this smoothing function is defined as follows.

JeGs) = | [ (t)]

The smoothing function of two variables fyeq(p;,q;) is estimated with the help of a tensor
product spline. Suppose the marginal smoothers are defined as follows:

@) = D 8, X by ()

11=1

Sq(@) = ) 8, % by, (@

12=1
The functions b;, and b, are certain basic functions. §, and §,, are fixed and unknown

coefficients. A cubic spline can be considered for edge smoothing.

The joint smoother is defined as follows:
Li Ly

tipg(,0) = )" D 81,1, % by (p) X by, ()

1121 1221
Suppose we define the conditional smoothing function as follows.

Splg=y(X) = Z 6;,(y) X by, (p)
=1

Then, the roughness penalty of the smoothing function is defined as follows.
Ly

J(tipg) =g % Z](Sqlp) + Ap X Z](Splq)
Apand A,parameters are smoothing contro_l parameters in the]o and q direction.

3.2. Model
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According to the research literature, the model of this research is suggested as follows:

modell:

TEPIX_Return; = s;(EPUgiobal,) + S2(EPUchina,) + s3(EPUys,) + s4(GPR,) +

SS(GPRCHINAt) + 56(GPRUSt) + ti1&4(EPUGlobalt' GPR,) + tiZ&S(EPUChinat' GPRCHINAt) +
tizes(EPUys,, GPRys,) + &
model2: TEPIX Volatility, = s;(EPUgiobar,) + S2(EPUchina,) + S3(EPUys,) + s4(GPR,) +
ss(GPRcuina,) + S6(GPRys,) + tirga(EPUgiobar, GPRe) + tizes(EPUchina, GPRcrina,) +
tizge(EPUys,, GPRys,) + &

The data has been used monthly from November 2008 to March 2024, Where t is the time
(month), Independent variables are explained in Table 1 and dependent variables in Table 2

Table 1. Independent variables

Variable

explanation

Source

Provider

EPU_Global_

EPU_China_

EPU_US_

GPR

GPR_CHINA_

GPR_US_

economic policy uncertainty in the global.

The EPU Index is a GDP-weighted average of national
EPU indices for 21 countries: Australia, Brazil, Canada,
Chile, China, Colombia, France, Germany, Greece, India,
Ireland, Italy, Japan, Mexico, the Netherlands, Russia,
South Korea, Spain, Sweden, the United Kingdom, and
the United States.

economic policy uncertainty in China.

To measure economic policy uncertainty in China, we
construct a scaled frequency count of articles about
policy-related economic uncertainty in the South China
Morning Post (SCMP), Hong Kong's leading English-
language newspaper. The method follows our news-based
indexes of economic policy uncertainty for the United
States and other countries.

economic policy uncertainty in the US.

The monthly news-based Economic Policy Uncertainty
Index is based on newspaper archives from Access World
News's NewsBank service. The NewsBank Access World
News database contains the archives of thousands of
newspapers and other news sources from across the globe.
While NewsBank has a wide range of news sources, from
newspapers to magazines to newswire services, we
conduct our analysis only utilizing newspaper sources.
GPR in the global.

The Caldara and lacoviello GPR index reflects automated
text-search results of the electronic archives of 10
newspapers: Chicago Tribune, the Daily Telegraph,
Financial Times, The Globe and Mail, The Guardian, the
Los Angeles Times, The New York Times, USA Today,
The Wall Street Journal, and The Washington Post.
Caldara and lacoviello calculate the index by counting the
number of articles related to adverse geopolitical events in
each newspaper for each month (as a share of the total
number of news articles)

GPR in China

GPR in US

http://mww.policyunc
ertainty.com/gpr.html

http://www.policyunc
ertainty.com/gpr.html

http://www.policyunc
ertainty.com/gpr.html

https://www.matteoiac
oviello.com/gpr.htm

https://www.matteoiac
oviello.com/gpr.htm
https://www.matteoiac
oviello.com/gpr.htm

(Baker et al.,
2016)

(Baker et al.,
2013)

(Baker et al.,
2016)

(Caldara and
lacoviello,
2022)

(Baker et al.,
2016)
(Baker et al.,
2016)
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According to Table (1), independent variables are used in this article; the other three independent
variables mentioned in the model show the simultaneous effect of two independent variables. Table
(2) describes the dependent variables.

Table2. Dependent variables

model Variable explanation Source
1 TEPIX_Return Monthly returns of the Iranian stock market www.tsetmc.com
2 TEPIX Volatility Monthly volatility of the Iranian stock market  www.tsetmc.com

The lowest value of EPU_CHINA is in M2-2011 and the highest value is in M6-2019. The
lowest value of EPU_GLOBAL is in M6-2014 and the highest value is in M5-2020, and finally the
lowest value of EPU_USA is in M8-2014 and the highest value is in M5-2020.

The lowest value of GPR corresponds to M7-2021 and the highest value corresponds to M3-
2022, the lowest value of GPR_CHINA corresponds to M5-2011 and the highest value corresponds
to M3-2022 and finally the lowest value of GPR_USA corresponds to M7-2021 and Most of it is
related to M3-2022.

The highest value of TEPIX_RETURN occurred during 2020-M7 and the lowest value was in
2021-M1. The highest value of TEPIX_VOLATILITY was M7-2020 and the lowest value was M6-
2015.

According to Table (2) and the explanations provided, a total of 2 models have been fitted,
firstly, the uncertainties on the monthly returns of the Iranian stock market are fitted and presented
in parts 1-4, then in parts 2-4. The effects on the monthly volatility of the Iranian stock market are
presented:

4. Results and robustness
4.1 Descriptive Statistics

Empirical results (The impact of uncertainties on the monthly returns of the Iranian stock
market).

In order to familiarize ourselves with the values of the variables, we used descriptive statistics,

and the results are presented in Table (3).

Table 3. Descriptive Statistics
Mean Median Maximum Minimum Std. Dev. Skewness Kurtosis

EPU_CHINA_ 300.810 229.860  852.050 59.440 187.930 0.660 2.270
EPU_GLOBAL_ 184.080 166.120  431.560 86.350 72.200 0.770 2.910
EPU_US_ 159.320 146.940  503.960 63.880 66.350 2.070 9.260

GPR 98.060 90.630 318.950 58.420 29.800 3.150 20.040
GPR_CHINA_ 0.650 0.590 2.470 0.210 0.340 1.420 6.860
GPR_USA_ 2.220 2.040 6.900 1.250 0.710 2.340 13.120
TEPIX_RETURN 0.030 0.020 0.450 -0.140 0.080 1.780 8.850
TEPIX VOLATILITY  0.060 0.040 0.450 0.000 0.070 2.910 14.860

Source: research calculations

Descriptive statistics of the research data, including information about the average, median,
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minimum, maximum, and standard deviation and skewness of the data, can be seen in Table (3); the
above results were extracted from the monthly data review from November 2008 to March 2024.
The descriptive statistics analysis shows that the section related to economic policy uncertainty,
EPU_CHINA, has values between 59 and 852 and an average value of 300 units. EPU_GLOBAL
has values between 86 and 431, with an average of 184. EPU_US ranges from 63 to 503 and usually
has an average value of 159.

Also, in the data related to geopolitical uncertainty, GPR fluctuates between 58 and 318, and its
average is 98; GPR_CHINA fluctuates between 0.21 and 2.47, and its average is 0.65, and finally,
GPR_USA ranges from 1.25 to It fluctuates 6.90 and its average is 2.22.

The data related to the dependent variable shows that TEPIX_RETURN has fluctuated between -
0.14 and 0.45, the average monthly return in the period under review was equal to 0.03, and
TEPIX_VOLATILITY was between 0 and 0.45 and On average, monthly fluctuations were equal to
0.06.

4.2 Stationary test variables

For stationary test variables in this study, the unit root test of Dickey—Fuller (ADF) is used, and
the results are presented in Table (4). According to Table (4), all the variables in levels are
stationary, and the confidence level of all the variables is 1%.

Table 4. Stationary test variables

Critical Critical Critical
Dickey— values values values Stationary or Deqree of
Variable name Fuller at the level at the level at the level non- inte%ration
test of of of stationary
1% 5% 10%

EPU_CHINA _ -4.160 -3.460 -2.870 -2.570 Stationary 1(0)
EPU_GLOBAL_ -3.560 -3.460 -2.870 -2.570 Stationary 1(0)
EPU_US_ -5.120 -3.460 -2.870 -2.570 Stationary 1(0)
GPR -6.110 -3.460 -2.870 -2.570 Stationary 1(0)
GPR_CHINA_ -3.870 -3.460 -2.870 -2.570 Stationary 1(0)
GPR_USA _ -3.680 -3.460 -2.870 -2.570 Stationary 1(0)
TEPIX_RETURN -3.880 -3.460 -2.870 -2.570 Stationary 1(0)
TEPIX VOLATILITY -4.950 -3.460 -2.870 -2.570 Stationary 1(0)

Source: research calculations

The estimation results are presented in Table (5):

According to the research findings in Table (5), EPU_Global and EPU_China significantly affect
the return of the Iranian stock market. According to the edf statistics, this effect is nonlinear. The
findings show that EPU_US does not significantly affect the return of the Iranian stock exchange.
The triple findings related to GPR also show that GPR and GPR_CHINA have a significant effect

on the return of Iranian securities, but GPR_USA does not have a significant effect. The effects of

GPR are linear according to the level of edf. Finally, the significance analysis of two types of
simultaneous uncertainty with the same origin shows that EPU and GPR significantly affect all
three sources of China, the United States, and the Global. According to the edf statistic,
simultaneous uncertainty with the origin of China and the United States has a nonlinear
relationship; the findings of the research show the necessity of simultaneous investigations,
considering that the possibility of identifying simultaneous effects can only be identified through
the GAM model, the results show It shows that it is necessary to pay attention to simultaneous
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effects. According to the findings, EPU and GPR related to the United States do not have a
significant role individually, but the simultaneous examination of the two has a significant role.

Table (5) shows each variable's significance and the linear or nonlinear relationship. A smooth
function was used to show the effects, and only the graphs whose significance was confirmed
according to Table (5) were presented. First, the Smooth function related to single variables is
presented in Figure 1:

Table 5. Estimation results of the modell; SE stands for the standard error of the parameter estimate. ‘‘edf”’
represents the effective degrees of freedom of the functional parameters and Ref. df is the Reference degrees

of freedom
Parametric coefficients
Estimate SE t value p-value
(Intercept) 0.020 0.011 1.788 0.075
Approximate significance of smooth terms
edf Ref.df F p-value
S(EPU_Global ) 7.768 8.577 2.406 0.010 *
s(EPU_China ) 7.932 8.655 4.251 0.000  ***
s(EPU_US)) 1.000 1.000 1.288 0.250
S(GPR) 1.000 1.000 3.836 0.050 :
S(GPR_CHINA ) 1.000 1.000 4.591 0.030 *
S(GPR_USA) 1.000 1.000 1.162 0.390
ti(EPU_Global ,GPR) 1.000 1.000 2.878 0.090 .
ti(EPU_China_,GPR_CHINA ) 2.386 2.777 5.734 0.000  **
ti(EPU_US ,GPR_USA ) 5.570 6.972 4.095 0.000  ***
Signif. codes: 0.000 “*** 0.001 “***  0.01 “** 0.05°° 0.1
R-sq.(adj) 0.452 Deviance explained  54.6%
Durbin-Watson stat 1.65

Source: research calculations

According to Figure 1, a Smooth function related to four single and significant variables is
drawn .According to the methodology presented in part 3, in the single-variable Smooth function,

the horizontal axis shows the values related to the independent variable and the vertical axis shows
the influence of the dependent variable on the changes of the independent variable .In the top left

figure, the effectiveness of the return of the Iranian stock market from EPU-Global is shown.

According to the figure, global economic policy uncertainties up to values of 300 units in
EPU_Global cause a decrease in the return of the Iranian Stock Exchange; for values greater than
300 units, it causes an increase in return, the upper and right figure of the relationship between
EPU_CHINA and the market It shows the Iranian stock market, according to the figure, there is a
nonlinear relationship for values up to about 300 units, the relationship is negative, for values

between 300 and 600, there is a positive relationship, and after several volatility in other values, for

very high values High in EPU_CHINA causes a significant drop in stock market returns.
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B o
0, % m g

$EPU_Global_, 777

EPU_Global EPU_China

GPR GPR_CHINA,

Figurel. Smooth function related to the effects of single variables on the returns of the Iranian
stock market

The two figures below show the relationship between GPR of global origin and GPR of Chinese
origin on the return of the Iranian stock market; the findings show that the uncertainty of GPR with
global and Chinese origin increases the return of the Iranian stock market, this relationship It is
linear, in other words, the results show that if there is uncertainty in the geopolitical sphere, Iranian
investors perceive the Iranian stock exchange as a safe asset, there is no significant relationship
between the EPU and the origin of the United States. GPR with the origin of the United States on
the return of the Iranian stock exchange, shows that, from the point of view of investments, the
occurrence of each of the factors individually will not have an impact on the economy of Iran.

In the following, the smooth function related to the simultaneous effects of uncertainties with

global origin on the return of the Iranian stock market is presented in Figure 2:
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H(EPU_Global_GPR, 1)

§l \ \ 1a

GPR

EPU_Global_

BEPU_Global_GPR. 1

GPR

Figure 2. Smooth function related to the effects of simultaneous variables with global origin on the returns
of the Iranian stock market

According to Figure 2, in the upper right image, EPU_Global is shown on the horizontal axis,
GPR on the vertical axis, and the influence of the return of the Iranian stock market on the third
axis. The parts shown in light color are the sets that have a historical record, the parts marked with
muted color (gray) show the sets that do not have a historical record (such pairs as Figure. have not
been taken), the other three images show the effectiveness of the return of the Iranian stock market
(according to the GAM methodology for all the sets that have been formed and the sets that do not
have historical data with this combination), the findings It shows that the simultaneous increase in
EPU_Global and GPR causes a significant increase in the return of the Iranian stock market. The
increase of each of the uncertainties, in a situation where other uncertainties do not occur, reduces
the efficiency of the Iranian stock market.

Figure 3 shows the effectivity of the Iranian stock market's return on China's uncertainties.

Mohammad Sadegh Adibian et al. IJAAF; Vol. 9 No. 1 Winter 2025, pp:131-159



RESEARCH ARTICLE 146

H(EPU_China_GPR_CHINA_, 2.39)

m

EFU_Ching_GPR_CHNA_, 239)

GPR_CHINA_

EPU_China_

GPR_CHNA_

Figure 3. Smooth function related to the effects of the simultaneous variable with the origin of China on the
return of the Iranian stock market

According to Figure 3, the simultaneous increase in EPU_CHINA and GPR_CHINA causes a
significant increase in the return of the Iranian stock market, and the increase in EPU_CHINA in

small amounts of GPR_CHINA causes a drop in the return of the Iranian stock market. An increase

in EPU_CHINA at small values of GPR_CHINA increases the return .The rest of the compounds in

the values of two uncertainties with the origin of China and the effects on the return are shown in
Figure 3.

Figure 4 shows the influence of the Iranian stock market returns on the uncertainties of the
United States.
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WEPU_US_GPR_USA_, 557)

GPR_USA_

EPU_US_

Figure 4. Smooth function related to the simultaneous variable effects of the country of origin of the United
States on the returns of the Iranian stock market

According to Figure 4, the simultaneous increase in EPU_USA and GPR_USA causes a decrease
in the return of the Iranian stock market, an increase in each of the uncertainties with the origin of
the United States, in the condition that the other uncertainty is insignificant, does not affect the
return of the Iranian stock market, but binary combinations of the uncertainties of the United States

reduce the return of the Iranian stock market.

By putting together the results of the simultaneous effects with the global origin, China and the
United States, it shows that the simultaneous increase in EPU and GPR with the origins of China
and the United States increases the return of the Iranian stock market. Still, the simultaneous

increase In the uncertainties with the origin of the United States causes the return to fall.
At the same time, the United States is the largest economy on the planet and has about one-fifth
of global production, energy demand, foreign direct investment (FDI), one-tenth of global trade and

one-third of the stock market value, but comparing the sources of risk in the United States, China
and Global, shows that the reaction of Iran's stock market returns to global and Chinese origins is

Mohammad Sadegh Adibian et al. IJAAF; Vol. 9 No. 1 Winter 2025, pp:131-159



RESEARCH ARTICLE 148

exactly the same and is in contrast to the results of the United States, this finding can be justified
considering the political tensions between Iran and the United States.
In general, the occurrence of uncertainties in China and globally encourages investors to increase

capital in the financial markets; this behavior can be argued for several reasons:

First, it may be perceived that uncertainties enter Iran's economy; therefore, by investing in the
financial market as a safe asset, they seek to preserve the value of money.

Secondly, the occurrence of uncertainty in Iran's commercial parties and comparing it with Iran's
conditions will signal to investors that the relative performance of Iran's economy has increased and

they will increase the amount of investment in the stock market.

4.3 Robustness check (The impact of uncertainties on the monthly volatility of the Iranian stock
market)

According to Table (6) (presented in the appendix), the estimation results show that the effect of
EPU with all three origins (global, China and the United States) on the volatility of the Iranian stock
market is significant. Also, the impact of GPR with global origin and China is significant; the GPR
of the United States, similar to the results obtained in model 1, does not have a significant effect on
the volatility of the Iranian stock market; also, the effects of GPR are linear like the results of model
1, in the effects related to simultaneous uncertainties with a fixed origin, simultaneous uncertainty
with a global origin does not affect volatility, the effect of simultaneous uncertainties with the
origin of China is significant and is linear and the effect of simultaneous uncertainties with the

origin of the United States is significant and nonlinear.

Examining the Smooth function related to the single variables according to Figure 5 (provided in
the appendix) shows that the EPU with the global origin and the United States country causes a
decrease in volatility. In contrast, the EPU, which originated in China, causes an increase in
volatility. The relationship between GPR with global origin and China is positive and linear, similar

to the effect on returns.

Examining the Smooth function related to the simultaneous variables, according to Figure 6 and
Figure 7 (provided in the appendix), shows that the simultaneous increase in uncertainties with the
origin of China causes an increase in volatility, but the simultaneous increase in uncertainties with
the origin of the country The United States reduces the volatility of the Iranian stock market.

5. Conclusion
This research tested the effects of two types of uncertainty (EPU and GPR) with three global

origins, China and the United States, on the returns and volatility of the Iranian stock market.

The results show that EPU_Global and EPU_CHINA significantly affect the return of the
Iranian stock market; this effect is nonlinear and is negative for the initial values and then positive.
These findings in terms of reducing returns are in accordance with the findings of (Das and Kumar,
2018; Hu et al., 2018; Kido, 2018; Liang et al., 2020), but the findings of this research show that
the relationship is only within a certain range and from then on the relationship The form is positive
and significant, therefore, in terms of examining the relationship with respect to different
uncertainty values, this article is innovative. Also, the results show that EPU_US has no significant
effect on the performance of the lIranian stock market; this finding shows a relationship. A
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meaningful relationship between the economies of the two countries is one of the requirements to
be affected by the EPU of that country.

In terms of examining the effects of GPR on the return of the Iranian stock exchange, the results
show that the GPR with its global and Chinese origin increases the return of the Iranian stock
market, this finding is in contrast with the results of the studies of Arfaoui and Naoui (2022) and
Rawat and Arif (2018) and are consistent with the findings of Ramiah et al. (2010) and Cam (2008),
the argument of Cam (2008) is that GPR increases the demand for weapons, ammunition, some
food, etc., and in this sense, the stocks of those sectors may have increased returns, The argument of
Ramiah et al. (2010) also states that capital market activists may not understand the impact of GPR
and it does not cause changes in returns, but the results of studies related to Iran show a new theory,
with the occurrence of GPR investors in the Iranian stock market, This market is considered as a
safe asset and the occurrence of GPR is considered as an incentive to enter the capital market in
Iran, the origin of GPR is also important, GPR is related to countries with which Iran's economy has
serious interactions.

Examining the simultaneous effects in this research shows that in response to two simultaneous
events, investors show behavior that cannot be calculated by comparing their individual effects, for
example, the effect of GPR and EPU of the United States individually on the return of the Iranian
stock exchange is not significant, but the simultaneous effect of these two causes a decrease in
return.

The effects of the mentioned variables on the fluctuations of the Iranian stock exchange have
also been investigated; in examining the effects of EPU with different origins, the results show that
EPU with Chinese origin causes a significant increase in volatility, but EPU with global and US
origin causes a decrease in volatility. Past studies show that EPU increases volatility; studies such
as Su et al. (2019) and Dakhlaoui and Aloui (2016), it can be argued that EPU can affect volatility
in two ways:

1- It causes a sudden shock and actually the investors enter the "sit and watch" mode.

2- They cause quick decisions to be made.

By comparing the argument presented with the findings, it can be said that seeing China's EPU
by investors will mean the occurrence of a series of specific effects on the economy, so they start to
change their portfolio, but seeing EPU with the origin of the United States and Globally, it is not
recognizable for investors, so they prefer not to take action.

Investigating the effects of GPR on the volatility of the Iranian stock market shows that GPR
with Chinese and global origin increases volatility; this finding is in line with the findings of the
studies of Salisu et al. (2022), Ndako et al. (2021), Chiang (2021) and Zhang et al. (2023) is
consistent, also the GPR with the origin of the United States has no effect on the volatility of the
Iranian stock market, this finding is in contrast with the mentioned studies and consistent with the
result of the study of Bouras et al. (2019).

The results of this research are useful for investors and financial market participants; it also
shows a new point of view on the necessity of examining the variables; at the same time, it also
shows that the level of commercial and political communication has a significant role on the
influence of financial markets, for future studies it is suggested that the text mining indicators
related to GPR and EPU for The country of Iran should be extracted and then their effects on the
return and volatility of the financial market of Iran should be investigated.

6. Appendix
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Table 6. Estimation results of the model2; SE stands for the standard error of the parameter estimate. ‘‘edf”’
represents the effective degrees of freedom of the functional parameters and Ref. df is the Reference degrees

of freedom

Parametric coefficients

Estimate SE t value p-value
(Intercept) 0.04180  0.00715 5.841 0.00 Fkk
Approximate significance of smooth terms

edf Ref.df F p-value
S(EPU_Global ) 4.211 5.337 2.072 0.08 :
S(EPU_China_) 6.990 8.029 3.087 0.00 **
Ss(EPU_US ) 6.260 7.414 1.763 0.08 :
S(GPR) 1.000 1.000 4.403 0.03 *
S(GPR_CHINA ) 1.000 1.000 2.871 0.09
S(GPR_USA.) 1.000 1.000 1.065 0.30
ti(EPU_Global ,GPR) 1.000 1.000 0.828 0.36
ti(EPU_China_,GPR_CHINA_) 1.000 1.000 3.333 0.07 :
ti(EPU_US ,GPR_USA ) 10.867 11.875  3.245 0.00 faaled
Signif. codes: 0 “****(0.001 “*** 0.01 “** 0.05 > 0.1 “’ 1
R-sg.(adj) 0.648 Deviance explained  74.7%

Source: research calculations
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Figure 5. Smooth function related to the effects of single variables on the volatility of the Iranian stock

market
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H(EPU_China_GPR_CHINA_, 1)

% BEPU_China_GPR_CHINA_ 1)
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GPR_CHINA_

EPU_China_

WEPU_China_GFR_CHINA_ 1)
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Figure 6. Smooth function related to the effects of the simultaneous variable with the origin of China on the
volatility of the Iranian stock market
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HEPU_US_GPR_USA_ 7.37)

GPR_USA_

EPU_US_

Figure 7. Smooth function related to the simultaneous variable effects of the country of origin of the United
States on the volatility of the Iranian stock market

References

1. Amore, M. D. and Corina, M. (2021). Political elections and corporate investment: International
evidence. Journal of International Business Studies, 52(9), pp. 1775-1796.
https://doi.org/10.1057/s41267-021-00421-6

2. Andrikopoulos, A., Chen, Z., Chortareas, G. and Li, K. (2023). Global economic policy
Uncertainty, gross capital Inflows, and the mitigating role of Macroprudential policies. Journal
of International Money and Finance, 131, A. 102793.
https://doi.org/10.1016/j.jimonfin.2022.102793

3. Apergis, N., Bonato, M., Gupta, R. and Kyei, C. (2018). Does geopolitical risks predict stock
returns and volatility of leading defense companies? Evidence from a nonparametric approach.
Defence and Peace Economics, 29(6), pp. 684-696.
https://doi.org/10.1080/10242694.2017.1292097

4. Ardelean, A., Leon-Ledesma, M. and Puzzello, L. (2017). Volatility of Industrial Output,

Mohammad Sadegh Adibian et al. IJAAF; Vol. 9 No. 1 Winter 2025, pp:131-159


https://doi.org/10.1057/s41267-021-00421-6
https://doi.org/10.1016/j.jimonfin.2022.102793
https://doi.org/10.1080/10242694.2017.1292097

RESEARCH ARTICLE 154

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Demand Fluctuations, and International Trade. Kent School of Economics Discussion Paper, 17,
pp. 1-22.

Arfaoui, N. and Naoui, K. (2022). Terrorism, investor sentiment, and stock market reaction:
Evidence from the British and the French markets. Finance Research Letters, 46, A. 102462.
https://doi.org/10.1016/j.frl.2021.102462

Arouri, M., Estay, C., Rault, C. and Roubaud, D. (2016). Economic policy uncertainty and stock
markets: Long-run evidence from the US. Finance Research Letters, 18, pp. 136-141.
https://doi.org/10.1016/j.frl.2016.04.011

Babaei, H., Hibner, G. and Muller, A. (2023). The effects of uncertainty on the dynamics of
stock market interdependence: Evidence from the time-varying cointegration of the G7 stock
markets.  Journal of International Money and Finance, 139(1), 102961.
https://doi.org/10.1016/j.jimonfin.2023.102961

Baker, S. R., Bloom, N. and Davis, S. J. (2016). Measuring economic policy uncertainty. The
Quarterly Journal of Economics, 131(4), pp. 1593-1636. https://doi.org/10.1093/qje/qjw024
Baker, S. R., Bloom, N., Davis, S. J. and Wang, X. (2013). Economic policy uncertainty in
China. Unpublished paper, University of Chicago, Chicago, United States

Balcilar, M., Bonato, M., Demirer, R. and Gupta, R. (2018). Geopolitical risks and stock market
dynamics of  the BRICS. Economic Systems, 42(2), pp. 295-306.
https://doi.org/10.1016/j.ecosys.2017.05.008

Bali, T. G., Brown, S. J. and Tang, Y. (2017). Is economic uncertainty priced in the cross-
section of stock returns? Journal of financial economics, 126(3), pp. 471-489.
https://doi.org/10.1016/j.jfineco.2017.09.005

Balli, F., Hasan, M., Ozer-Balli, H. and Gregory-Allen, R. (2021). Why do US uncertainties
drive stock market spillovers? International evidence. International Review of Economics &
Finance, 76, pp. 288-301. https://doi.org/10.1016/j.iref.2021.06.015

Basu, S. and Bundick, B. (2017). Uncertainty shocks in a model of effective demand.
Econometrica, 85(3), pp. 937-958. https://doi.org/10.3982/ECTA13960

Baur, D. G. and Smales, L. A. (2020). Hedging geopolitical risk with precious metals. Journal
of Banking & Finance, 117, A. 105823. https://doi.org/10.1016/j.jbankfin.2020.105823

Bekaert, G., Hoerova, M. and Duca, M. L. (2013). Risk, uncertainty and monetary policy.
Journal of Monetary Economics, 60(7), pp. 771-788.
https://doi.org/10.1016/j.jmoneco.2013.06.003

Belcaid, K. and EI Ghini, A. (2019). US, European, and Chinese economic policy uncertainty
and Moroccan stock market volatility. The Journal of Economic Asymmetries, 20, A. e00128.
https://doi.org/10.1016/j.jeca.2019.e00128

Berger, T., Grabert, S. and Kempa, B. (2017). Global macroeconomic uncertainty. Journal of
Macroeconomics, 53, pp. 42-56. https://doi.org/10.1016/j.jmacro.2017.05.005

Bloom, N. (2009). The impact of uncertainty shocks. Econometrica, 77(3), pp. 623-685.
https://doi.org/10.3982/ECTA6248

Boako, G. and Alagidede, P. (2018). African stock markets in the midst of the global financial
crisis: recoupling or decoupling?. Research in International Business and Finance, 46, pp. 166-
180. https://doi.org/10.1016/j.ribaf.2018.02.001

Bouoiyour, J., Selmi, R., Hammoudeh, S. and Wohar, M. E. (2019). What are the categories of
geopolitical risks that could drive oil prices higher? Acts or threats? Energy Economics, 84, A.
104523. https://doi.org/10.1016/j.eneco.2019.104523

Bouras, C., Christou, C., Gupta, R. and Suleman, T. (2019). Geopolitical risks, returns, and
volatility in emerging stock markets: Evidence from a panel GARCH model. Emerging Markets

Mohammad Sadegh Adibian et al. IJAAF; Vol. 9 No. 1 Winter 2025, pp:131-159


https://doi.org/10.1016/j.frl.2021.102462
https://doi.org/10.1016/j.frl.2016.04.011
https://doi.org/10.1016/j.jimonfin.2023.102961
https://doi.org/10.1093/qje/qjw024
https://doi.org/10.1016/j.ecosys.2017.05.008
https://doi.org/10.1016/j.jfineco.2017.09.005
https://doi.org/10.1016/j.iref.2021.06.015
https://doi.org/10.3982/ECTA13960
https://doi.org/10.1016/j.jbankfin.2020.105823
https://doi.org/10.1016/j.jmoneco.2013.06.003
https://doi.org/10.1016/j.jeca.2019.e00128
https://doi.org/10.1016/j.jmacro.2017.05.005
https://doi.org/10.3982/ECTA6248
https://doi.org/10.1016/j.ribaf.2018.02.001
https://doi.org/10.1016/j.eneco.2019.104523

155 RESEARCH ARTICLE

Finance and Trade, 55(8), pp. 1841-1856. https://doi.org/10.1080/1540496X.2018.1507906

22. Bouri, E. and Gupta, R. (2021). Predicting Bitcoin returns: Comparing the roles of newspaper-
and internet search-based measures of uncertainty. Finance Research Letters, 38, A. 101398.
https://doi.org/10.1016/j.frl.2019.101398

23. Boutchkova, M., Doshi, H., Durnev, A. and Molchanov, A. (2012). Precarious politics and
return  volatility. The Review of Financial Studies, 25(4), pp. 1111-1154,
https://doi.org/10.1093/rfs/hhr100

24. Brogaard, J. and Detzel, A. (2015). The asset-pricing implications of government economic
policy uncertainty. Management Science, 61(1), pp. 3-18.
https://doi.org/10.1287/mnsc.2014.2044

25. Caldara, D. and lacoviello, M. (2022). Measuring geopolitical risk. American Economic
Review, 112(4), pp. 1194-1225. https://doi.org/10.1257/aer.20191823

26. Cam, M. A. (2008). The impact of terrorism on United States industries. Economic Papers: A
journal of applied economics and policy, 27(2), pp. 115-134. https://doi.org/10.1111/j.1759-
3441.2008.th01031.x

27. Cao, C., Li, X. and Liu, G. (2019). Political uncertainty and cross-border acquisitions. Review of
Finance, 23(2), pp. 439-470. https://doi.org/10.1093/rof/rfx055

28. Carriére-Swallow, Y. and Céspedes, L. F. (2013). The impact of uncertainty shocks in emerging
economies. Journal of International Economics, 90(2), pp. 316-325.
https://doi.org/10.1016/j.jinteco.2013.03.003

29. Chiang, T. C. (2021). Geopolitical risk, economic policy uncertainty and asset returns in
Chinese financial markets. China Finance Review International, 11(4), pp. 474-501.
https://doi.org/10.1108/CFRI-08-2020-0115

30. Christou, C., Cunado, J., Gupta, R. and Hassapis, C. (2017). Economic policy uncertainty and
stock market returns in PacificRim countries: Evidence based on a Bayesian panel VAR model.
Journal of Multinational Financial Management, 40, pp. 92-102.
https://doi.org/10.1016/j.mulfin.2017.03.001

31. Dakhlaoui, I. and Aloui, C. (2016). The interactive relationship between the US economic
policy uncertainty and BRIC stock markets. International Economics, 146, pp. 141-157.
https://doi.org/10.1016/j.inteco.2015.12.002

32. Das, D. and Kumar, S. B. (2018). International economic policy uncertainty and stock prices
revisited: Multiple and Partial wavelet approach. Economics Letters, 164, pp. 100-108.
https://doi.org/10.1016/j.econlet.2018.01.013

33. Das, D., Kannadhasan, M. and Bhattacharyya, M. (2019). Do the emerging stock markets react
to international economic policy uncertainty, geopolitical risk and financial stress alike? The
North  American  Journal of Economics and Finance, 48, pp. 1-10.
https://doi.org/10.1016/j.najef.2019.01.008

34.Ding, Y., Liu, Y. and Failler, P. (2022). The impact of uncertainties on crude oil prices: Based
on a guantile-on-quantile method. Energies, 15(10), A. 3510.
https://doi.org/10.3390/en15103510

35. Dong, X., Xiong, Y., Nie, S. and Yoon, S.-M. (2023). Can bonds hedge stock market risks?
Green bonds vs conventional bonds. Finance Research Letters, 52, A. 103367.
https://doi.org/10.1016/.frl.2022.103367

36. Fiorillo, P., Meles, A., Pellegrino, L. R. and Verdoliva, V. (2023). Geopolitical risk and stock
liquidity. Finance Research Letters, 54, A. 103687. https://doi.org/10.1016/j.frl.2023.103687

37. Fulgence, S., Kwabi, F., Boateng, A., Hu, W. and Paudyal, K. (2023). Cross-country analysis of
the effects of political uncertainty on stock price informativeness. Journal of International

Mohammad Sadegh Adibian et al. IJAAF; Vol. 9 No. 1 Winter 2025, pp:131-159


https://doi.org/10.1080/1540496X.2018.1507906
https://doi.org/10.1016/j.frl.2019.101398
https://doi.org/10.1093/rfs/hhr100
https://doi.org/10.1287/mnsc.2014.2044
https://doi.org/10.1257/aer.20191823
https://doi.org/10.1111/j.1759-3441.2008.tb01031.x
https://doi.org/10.1111/j.1759-3441.2008.tb01031.x
https://doi.org/10.1093/rof/rfx055
https://doi.org/10.1016/j.jinteco.2013.03.003
https://doi.org/10.1108/CFRI-08-2020-0115
https://doi.org/10.1016/j.mulfin.2017.03.001
https://doi.org/10.1016/j.inteco.2015.12.002
https://doi.org/10.1016/j.econlet.2018.01.013
https://doi.org/10.1016/j.najef.2019.01.008
https://doi.org/10.3390/en15103510
https://doi.org/10.1016/j.frl.2022.103367
https://doi.org/10.1016/j.frl.2023.103687

RESEARCH ARTICLE 156

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

ol

52.

53.

Financial Markets, Institutions and Money, 88, A. 101829.
https://doi.org/10.1016/j.intfin.2023.101829

Gabauer, D. and Gupta, R. (2018). On the transmission mechanism of country-specific and
international economic uncertainty spillovers: Evidence from a TVP-VAR connectedness
decomposition approach. Economics Letters, 171(3), pp. 63-71.
https://doi.org/10.1016/j.econlet.2018.07.007

Gulen, H. and lon, M. (2016). Policy uncertainty and corporate investment. The Review of
Financial Studies, 29(3), pp. 523-564. https://doi.org/10.1093/rfs/hhv050

Guo, P., Zhu, H. and You, W. (2018). Asymmetric dependence between economic policy
uncertainty and stock market returns in G7 and BRIC: A quantile regression approach. Finance
Research Letters, 25, pp. 251-258. https://doi.org/10.1016/j.frl.2017.11.001

Gupta, R., Pierdzioch, C. and Risse, M. (2016). On international uncertainty links: BART-based
empirical  evidence  for Canada.  Economics  Letters, 143(1), pp. 24-27.
https://doi.org/10.1016/j.econlet.2016.03.009

Hag, A. U. (2019). Role of FDI in Stock Returns: A Case of Pakistan. Asian Journal of
Economics, Finance and Management, 1(1), pp. 99-104.

Hastie, T. and Tibshirani, R. (1987). Generalized additive models: some applications. Journal
of the American Statistical Association, 82(398), pp. 371-386.

Hastie, T. and Tibshirani, R. (1995). Generalized additive models for medical research.
Statistical methods in medical research, 4(3), pp. 187-196.
https://doi.org/10.1177/096228029500400302

Hu, M., Zhang, D., Ji, Q. and Wei, L. (2020). Macro factors and the realized volatility of
commodities: a dynamic network analysis. Resources Policy, 68(1), A. 101813.
https://doi.org/10.1016/j.resourpol.2020.101813

Hu, Z., Kutan, A. M. and Sun, P.-W. (2018). Is US economic policy uncertainty priced in
China's A-shares market? Evidence from market, industry, and individual stocks. International
Review of Financial Analysis, 57, pp. 207-220. https://doi.org/10.1016/j.irfa.2018.03.015

Jia, S., Yang, L. and Zhou, F. (2022). Geopolitical risk and corporate innovation: Evidence
from China. Journal of Multinational Financial Management, 66(1), A. 100772.
https://doi.org/10.1016/j.mulfin.2022.100772

Jiang, F., Liu, H,, Yu, J. and Zhang, H. (2023). International stock return predictability: The
role of US uncertainty spillover. Pacific-Basin Finance Journal, 82(1), A. 102161.
https://doi.org/10.1016/j.pacfin.2023.102161

Jiang, K. and Ye, W. (2022). Does the asymmetric dependence volatility affect risk spillovers
between the crude oil market and BRICS stock markets? Economic Modelling, 117(1), A.
106046. https://doi.org/10.1016/j.econmod.2022.106046

Jurado, K., Ludvigson, S. C. and Ng, S. (2015). Measuring uncertainty. American Economic
Review, 105(3), pp. 1177-1216. https://doi.org/10.1257/aer.20131193

Kamber, G., Karagedikli, O. and Ryan, M. (2016). International spill-overs of uncertainty
shocks: Evidence from a FAVAR, CAMA Working Paper, New Zealand.
http://dx.doi.org/10.2139/ssrn.2848034

Kannadhasan, M. and Das, D. (2020). Do Asian emerging stock markets react to international
economic policy uncertainty and geopolitical risk alike? A quantile regression approach.
Finance Research Letters, 34(1), A. 101276. https://doi.org/10.1016/j.frl.2019.08.024

Khraiche, M., Boudreau, J. W. and Chowdhury, M. S. R. (2023). Geopolitical risk and stock
market development. Journal of International Financial Markets, Institutions and Money,
88(1), A. 101847. https://doi.org/10.1016/j.intfin.2023.101847

Mohammad Sadegh Adibian et al. IJAAF; Vol. 9 No. 1 Winter 2025, pp:131-159


https://doi.org/10.1016/j.intfin.2023.101829
https://doi.org/10.1016/j.econlet.2018.07.007
https://doi.org/10.1093/rfs/hhv050
https://doi.org/10.1016/j.frl.2017.11.001
https://doi.org/10.1016/j.econlet.2016.03.009
https://doi.org/10.1177/096228029500400302
https://doi.org/10.1016/j.resourpol.2020.101813
https://doi.org/10.1016/j.irfa.2018.03.015
https://doi.org/10.1016/j.mulfin.2022.100772
https://doi.org/10.1016/j.pacfin.2023.102161
https://doi.org/10.1016/j.econmod.2022.106046
https://doi.org/10.1257/aer.20131193
http://dx.doi.org/10.2139/ssrn.2848034
https://doi.org/10.1016/j.frl.2019.08.024
https://doi.org/10.1016/j.intfin.2023.101847

157 RESEARCH ARTICLE

54. Kido, Y. (2018). The transmission of US economic policy uncertainty shocks to Asian and
global financial markets. The North American Journal of Economics and Finance, 46(1), pp.
222-231. https://doi.org/10.1016/j.najef.2018.04.008

55. Ko, J.-H. and Lee, C.-M. (2015). International economic policy uncertainty and stock prices:
Wavelet approach. Economics Letters, 134(1), pp. 118-122.
https://doi.org/10.1016/j.econlet.2015.07.012

56. Lahiri, K. and Sheng, X. (2010). Measuring forecast uncertainty by disagreement: The missing
link. Journal of Applied Econometrics, 25(4), pp. 514-538. https://doi.org/10.1002/jae.1167

57. Le, Q. V. and Zak, P. J. (2006). Political risk and capital flight. Journal of International Money
and Finance, 25(2), pp. 308-329. https://doi.org/10.1016/j.jimonfin.2005.11.001

58. Lean, H. H., Alkhazali, O. M., Gleason, K. and Yeap, X. W. (2024). Connectedness and
economic policy uncertainty spillovers to the ASEAN stock markets. International Review of
Economics & Finance, 90(4), pp. 167-186. https://doi.org/10.1016/j.iref.2023.11.004

59. Leduc, S. and Liu, Z. (2016). Uncertainty shocks are aggregate demand shocks. Journal of
Monetary Economics, 82, pp. 20-35. https://doi.org/10.1016/j.jmoneco0.2016.07.002

60. Liang, C. C., Troy, C. and Rouyer, E. (2020). US uncertainty and Asian stock prices: Evidence
from the asymmetric NARDL model. The North American Journal of Economics and Finance,
51(1), A. 101046. https://doi.org/10.1016/j.najef.2019.101046

61. Ma, F., Lu, F. and Tao, Y. (2022). Geopolitical risk and excess stock returns predictability: New
evidence from a century of data. Finance Research Letters, 50(1), A. 103211.
https://doi.org/10.1016/j.frl.2022.103211

62. Markowits, H. M. (1952). Portfolio selection. Journal of finance, 7(1), pp. 71-91.

63. Mei, D., Zeng, Q., Zhang, Y. and Hou, W. (2018). Does US Economic Policy Uncertainty
matter for European stock markets volatility? Physica A: Statistical Mechanics and its
Applications, 512, pp. 215-221. https://doi.org/10.1016/j.physa.2018.08.019

64. Mensi, W., Kamal, M. R., Vo, X. V. and Kang, S. H. (2023). Extreme dependence and
spillovers between uncertainty indices and stock markets: Does the US market play a major
role? The North American Journal of Economics and Finance, 68, A. 101970.
https://doi.org/10.1016/j.najef.2023.101970

65. Miller, R. E. and Temurshoev, U. (2017). Output upstreamness and input downstreamness of
industries/countries in world production. International regional science review, 40(5), pp. 443-
475. https://doi.org/10.1177/0160017615608095

66. Monge, M., Gil-Alana, L. A. and de Gracia, F. P. (2017). Crude oil price behaviour before and
after military conflicts and geopolitical events. Energy, 120(3), pp. 79-91.
https://doi.org/10.1016/j.energy.2016.12.102

67. Ndako, U. B., Salisu, A. A. and Ogunsiji, M. O. (2021). Geopolitical risk and the return
volatility of Islamic stocks in Indonesia and Malaysia: A GARCH-MIDAS approach. Asian
Economics Letters, 2(3), pp. 1-22. https://doi.org/10.46557/001c.24843

68. Noguera-Santaella, J. (2016). Geopolitics and the oil price. Economic Modelling, 52(5), pp.
301-309. https://doi.org/10.1016/j.econmod.2015.08.018

69. Orlik, A. and Veldkamp, L. (2014). Understanding uncertainty shocks and the role of black
swans (No. w20445). National Bureau of Economic Research. Patton, MQ (1990). Qualitative
evaluation and research methods (2nd ed.). Sage Publications, Inc. Pendall, R., Foster, KA and
Cowell, M.(2010). Resilience and regions: building understanding of the metaphor. Cambridge
Journal of Regions, Economy and Society, 3(1), pp. 71-84.

70. Pan, W. F. (2019). Geopolitical Risk and R&D investment. Sun Yat-sen University,
Guangzhou, China. Available at SSRN 3258111. http://dx.doi.org/10.2139/ssrn.3258111

Mohammad Sadegh Adibian et al. IJAAF; Vol. 9 No. 1 Winter 2025, pp:131-159


https://doi.org/10.1016/j.najef.2018.04.008
https://doi.org/10.1016/j.econlet.2015.07.012
https://doi.org/10.1002/jae.1167
https://doi.org/10.1016/j.jimonfin.2005.11.001
https://doi.org/10.1016/j.iref.2023.11.004
https://doi.org/10.1016/j.jmoneco.2016.07.002
https://doi.org/10.1016/j.najef.2019.101046
https://doi.org/10.1016/j.frl.2022.103211
https://doi.org/10.1016/j.physa.2018.08.019
https://doi.org/10.1016/j.najef.2023.101970
https://doi.org/10.1177/0160017615608095
https://doi.org/10.1016/j.energy.2016.12.102
https://doi.org/10.46557/001c.24843
https://doi.org/10.1016/j.econmod.2015.08.018
http://dx.doi.org/10.2139/ssrn.3258111

RESEARCH ARTICLE 158

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Pastor, L. and Veronesi, P. (2012). Uncertainty about government policy and stock prices. The
Journal of Finance, 67(4), pp. 1219-1264. https://doi.org/10.1111/j.1540-6261.2012.01746.x
Pastor, L. and Veronesi, P. (2013). Political uncertainty and risk premia. Journal of financial
economics, 110(3), pp. 520-545. https://doi.org/10.1016/j.jfineco.2013.08.007

Phan, D. H. B., Sharma, S. S. and Tran, V. T. (2018). Can economic policy uncertainty predict
stock returns? Global evidence. Journal of International Financial Markets, Institutions and
Money, 55(3), pp. 134-150. https://doi.org/10.1016/j.intfin.2018.04.004

Ramiah, V., Cam, M.-A., Calabro, M., Maher, D. and Ghafouri, S. (2010). Changes in equity
returns and volatility across different Australian industries following the recent terrorist attacks.
Pacific-Basin finance journal, 18(1), pp. 64-76. https://doi.org/10.1016/j.pacfin.2009.07.001
Ramiah, V., Wallace, D., Veron, J. F., Reddy, K. and Elliott, R. (2019). The effects of recent
terrorist attacks on risk and return in commodity markets. Energy Economics, 77(1), pp. 13-22.
https://doi.org/10.1016/j.eneco.2018.10.025

Rawat, A. S. and Arif, 1. (2018). Does geopolitical risk drive equity price returns of BRIC
economies? Evidence from quantile on quantile estimations. Journal of Finance and Economics
Research, 3(2), pp. 24-36.

Roy, A. D. (1952). Safety first and the holding of assets. Econometrica: Journal of the
econometric society, 20(3), 431-449. https://doi.org/10.2307/1907413

Saint Akadiri, S., Eluwole, K. K., Akadiri, A. C. and Avci, T. (2020). Does causality between
geopolitical risk, tourism and economic growth matter? Evidence from Turkey. Journal of
Hospitality and Tourism Management, 43(4), pp. 273-277.
https://doi.org/10.1016/j.jhtm.2019.09.002

Salisu, A. A., Ogbonna, A. E., Lasisi, L. and Olaniran, A. (2022). Geopolitical risk and stock
market volatility in emerging markets: A GARCH-MIDAS approach. The North American
Journal of Economics and Finance, 62(1), A. 101755.
https://doi.org/10.1016/j.najef.2022.101755

Selmi, R., Bouoiyour, J. and Miftah, A. (2020). Oil price jumps and the uncertainty of oil
supplies in a geopolitical perspective: The role of OPEC’s spare capacity. International
Economics, 164, pp. 18-35. https://doi.org/10.1016/j.inteco.2020.06.004

Sheng, X., Gupta, R. and Ji, Q. (2020). The impacts of structural oil shocks on macroeconomic
uncertainty: Evidence from a large panel of 45 countries. Energy Economics, 91(1), A. 104940.
https://doi.org/10.1016/j.eneco.2020.104940

Silvennoinen, A. and Thorp, S. (2013). Financialization, crisis and commodity correlation
dynamics. Journal of International Financial Markets, Institutions and Money, 24(3), pp. 42-
65. https://doi.org/10.1016/j.intfin.2012.11.007

Su, C.W., Qin, M., Tao, R. and Moldovan, N.-C. (2021). Is oil political? From the perspective
of geopolitical risk. Defence and Peace Economics, 32(4), pp. 451-467.
https://doi.org/10.1080/10242694.2019.1708562

Su, Z., Fang, T. and Yin, L. (2019). Understanding stock market volatility: What is the role of
US uncertainty? The North American Journal of Economics and Finance, 48(7), pp. 582-590.
https://doi.org/10.1016/j.najef.2018.07.014

Tobin, J. (1958). Liquidity preference as behavior towards risk. The review of economic studies,
25(2), pp. 65-86. https://doi.org/10.2307/2296205

Trung, N. B. (2019). The spillover effect of the US uncertainty on emerging economies: A
panel VAR approach. Applied Economics  Letters, 26(3), pp. 210-216.
https://doi.org/10.1080/13504851.2018.1458183

Tsai, 1.-C. (2017). The source of global stock market risk: A viewpoint of economic policy

Mohammad Sadegh Adibian et al. IJAAF; Vol. 9 No. 1 Winter 2025, pp:131-159


https://doi.org/10.1111/j.1540-6261.2012.01746.x
https://doi.org/10.1016/j.jfineco.2013.08.007
https://doi.org/10.1016/j.intfin.2018.04.004
https://doi.org/10.1016/j.pacfin.2009.07.001
https://doi.org/10.1016/j.eneco.2018.10.025
https://doi.org/10.2307/1907413
https://doi.org/10.1016/j.jhtm.2019.09.002
https://doi.org/10.1016/j.najef.2022.101755
https://doi.org/10.1016/j.inteco.2020.06.004
https://doi.org/10.1016/j.eneco.2020.104940
https://doi.org/10.1016/j.intfin.2012.11.007
https://doi.org/10.1080/10242694.2019.1708562
https://doi.org/10.1016/j.najef.2018.07.014
https://doi.org/10.2307/2296205
https://doi.org/10.1080/13504851.2018.1458183

159 RESEARCH ARTICLE

uncertainty. Economic Modelling, 60(1), pp. 122-131.
https://doi.org/10.1016/j.econmod.2016.09.002

88. Uddin, M., Chowdhury, A., Anderson, K. and Chaudhuri, K. (2021). The effect of COVID-19
pandemic on global stock market volatility: Can economic strength help to manage the
uncertainty? Journal of Business Research, 128, pp. 31-44.
https://doi.org/10.1016/j.jbusres.2021.01.061

89. Wang, X., Wu, Y. and Xu, W. (2019). Geopolitical risk and investment. Journal of Money,
Credit and Banking, Online Version. https://doi.org/10.1111/jmcb.13110

90. Wei, Y., Wang, Z., Li, D. and Chen, X. (2022). Can infectious disease pandemic impact the
long-term volatility and correlation of gold and crude oil markets? Finance Research Letters,
47(1), A. 102648. https://doi.org/10.1016/j.frl.2021.102648

91. Wood, S. N. (2006a). Generalized additive models: an introduction with R. chapman and
hall/CRC, 2nd Edition, Chapman and Hall/CRC, New York.
https://doi.org/10.1201/9781315370279

92. Wood, S. N. (2006b). Low-rank scale-invariant tensor product smooths for generalized additive
mixed models. Biometrics, 62(4), 1025-1036. https://doi.org/10.1111/].1541-0420.2006.00574.x

93. Wood, S. N. and Augustin, N. H. (2002). GAMs with integrated model selection using
penalized regression splines and applications to environmental modelling. Ecological
modelling, 157(2-3), pp. 157-177. https://doi.org/10.1016/S0304-3800(02)00193-X

94. Wood, S. N., Goude, Y. and Shaw, S. (2015). Generalized additive models for large data sets.
Journal of the Royal Statistical Society: Series C (Applied Statistics), 64(1), pp. 139-155.
https://doi.org/10.1111/rssc.12068

95. Xu, B., Fu, R. and Lau, C. K. M. (2021). Energy market uncertainty and the impact on the crude
oil  prices. Journal of Environmental = Management, 298(1), A. 113403.
https://doi.org/10.1016/j.jenvman.2021.113403

96. Yin, L. and Han, L. (2014). Spillovers of macroeconomic uncertainty among major economies.
Applied Economics Letters, 21(13), pp. 938-944.
https://doi.org/10.1080/13504851.2014.899665

97.Yu, M. and Wang, N. (2023). The Influence of Geopolitical Risk on International Direct
Investment and Its Countermeasures. Sustainability, 15(3), A. 2522.
https://doi.org/10.3390/su15032522

98. Zhang, Y., He, J., He, M. and Li, S. (2023). Geopolitical risk and stock market volatility: A
global perspective. Finance Research Letters, 53(1), A 103620.
https://doi.org/10.1016/j.frl.2022.103620

Mohammad Sadegh Adibian et al. IJAAF; Vol. 9 No. 1 Winter 2025, pp:131-159


https://doi.org/10.1016/j.econmod.2016.09.002
https://doi.org/10.1016/j.jbusres.2021.01.061
https://doi.org/10.1111/jmcb.13110
https://doi.org/10.1016/j.frl.2021.102648
https://doi.org/10.1201/9781315370279
https://doi.org/10.1016/S0304-3800(02)00193-X
https://doi.org/10.1111/rssc.12068
https://doi.org/10.1016/j.jenvman.2021.113403
https://doi.org/10.1080/13504851.2014.899665
https://doi.org/10.3390/su15032522
https://doi.org/10.1016/j.frl.2022.103620

