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Abstract: This study employs asymmetric quantile regression to investigate the asymmetric impact
of WTI crude oil prices and economic policy uncertainty (EPU) on stock market returns in oil-
importing and oil-exporting countries. The findings reveal that an increase in oil prices significantly
impacts the returns of all countries. For oil-importing countries, an increase in oil prices consistently
exhibits a positive impact, with insignificant effects in lower and medium quantiles and significant
effects in higher quantiles. Conversely, a decrease in oil prices generally decreases stock market
returns across all quantiles. This study offers valuable insights for investors to manage risks and
improve the predictability of oil price fluctuations. It also provides strategies and policy implications
for capitalists and decision-makers. By addressing contemporary issues and using up-to-date data,
the study supports financial institutions and portfolio managers in formulating effective strategies.
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1. Introduction

The study examines the influence of oil prices and economic policy uncertainty (hereafter EPU)
on the stock market return of oil-importing and exporting countries. The focus is on five specific
importing countries: China, India, Germany, Italy, and Japan. These countries have been selected
based on their status as prominent oil importers, as indicated by their inclusion in the list of largest
oil importers. The EPU index utilized in this research derives from the EPU Platform, a reliable and
authorized source for measuring and analyzing policy-related uncertainty. Moreover, countries are
selected based on their economic performance and annual oil consumption. Similarly, countries with
a large proportion of oil exporting to the world are selected by the current study like Saudi Arabia,
Russia, Iraq, Canada, and the United Arab Emirates, and depicted on the EPU index. In addition,
these countries belong to the Organization of Petroleum Exporting Countries. (OPEC). These
countries rely heavily on oil exports to generate revenue and fuel their economies. The amount of oil
each country exports varies depending on the size of its oil reserves, the efficiency of its oil production
processes, and the global oil demand.

Oil is considered one of the important raw materials used for the production of goods and
services, and its demand is increasing day by day, approximately 3% of the GDP is spent by various
oil-importing countries within a year. The increase in oil prices has a serious impact on micro and
macro levels. At the micro level, it increases the cost of production, and prices of products, resulting
in a consumption level decline, and at the macro level, it declines the productivity and growth of the
overall economy, and a rise in import bills leads to a deficit balance of payments (Nazir et al., 2014,
2018).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Previous studies have mixed findings regarding the relationship between oil prices and stock
returns, its direction, and sensitivity. Studies like Alamgir and Bin Amin's (2021) and Diaz and Perez
de Gracia's (2017) have found a positive correlation between oil price swings and stock rates.
However, other sources, like Civcir and Akkoc (2021), have documented a considerable adverse
effect. Contrary to these findings, Henriques and Sadorsky (2008) explored the minimal impact of oil
prices on stock rates. In addition, it has been noted that the effects of oil price shocks vary depending
on whether the economy is oil-exporting or oil-importing. Hamilton (2009), Kilian (2009), Kilian and
Park (2009), and Wang et al. (2013) specifically address the variation of impact on both economies.
Similarly, the effects of demand and supply shocks are different for oil-importing and exporting
countries (Wang et al. 2013).

However, some of the incidents had critical effects on oil prices and stock returns as an attack on
the World Trade Center on September 11 led to a heavy decrease of 20% in oil prices, and as a result
of this change, stock markets crashed (Synergen, 2020). Along the same lines, when the US economy
was recovering from the recession during 2014-15, oil prices increased from USD 100 to USD 125 per
barrel, consequently, this change had a significant impact on the US economy and other economies
of the world as well. Once again, the stock markets were also affected by a massive fall in oil prices
of USD 19.20 per barrel during the COVID-19 epidemic (Synergen, 2020). So, it is required to examine
the impact of these factors along with other relevant factors affecting oil price shocks and their effects
on stock returns.

The EPU index is used as a barometer to measure uncertainty about future economic policy that
can impact investment decisions and economic activity in general. A rise in EPU leads to a reduction
in investment, economic activity, and profitability, and as a result, the demand for and import of oil
falls rapidly. Nusair and AL-Khasawneh (2022) and Batabyal and Killins (2021) documented the
inverse effect of EPU on stock prices and stock returns. Moreover, it is widely recognized that EPU,
along with fluctuations in oil prices, plays a significant role in influencing various commercial,
economic, and monetary variables. These two factors are regarded as key determinants that can have
profound effects on financial markets, investment decisions, and economic conditions. The interplay
between EPU and oil price fluctuations creates a complex dynamic that shapes market sentiments
and investor behavior, ultimately impacting share prices and other related variables. Thus, it is
important to determine the factors behind the EPU index and how these factors can be managed to
reduce the level of uncertainty in a country to boost the level of productivity, and efficiency of the
overall economy.

The study investigates how changes in oil prices and EPU indices impact the stock returns of
selected oil exporting and importing countries and develops an understanding of various factors and
how they affect stock returns. Hence, it provides significant information for investors to manage the
risks and predictability of oil prices. Categorizing fluctuations in the prices of oil and EPU into
positive and negative highlights the asymmetries that arise due to the variations in oil prices.
Determining the effect of the modifications in oil prices and EPU on oil importing and exporting
countries will provide strategy-creating associations and suggestions for both capitalists and
decision-makers about making policies.

Therefore, investors and policymakers will know where to pay close attention and how to
respond to such changes. Also, it will provide notable information that will help policymakers
determine and evaluate the consequences of oil prices and EPU indices on oil importing and
exporting countries and how we should analyze these variables to avoid such destructive adverse
impacts.

The study used asymmetric quantile regression to analyze and figure out the results of oil prices
and EPU on the returns of the stock market will also identify the distributional heterogeneity of stock
returns, which will help the researchers to evaluate different market conditions. The study is
significant for investors, and it can lead to better asset allocation; along with this, it will help U.S.
policy-making authorities to adjust their energy pattern, which helps manage the condition of the
national economy.

Previous studies have not primarily focused on examining the oil price shocks on global EPU
asymmetric effects and have not explored the co-integration relationship between these variables.
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Some studies have incorporated a short sample period of less than two months, which may not
accurately capture potential nonlinearities in the data. It is important to consider longer timeframes
to ensure a more comprehensive analysis of possible nonlinear relationships. (Jeris & Nath, 2020).
Expanding the scope of analysis to include the examination of uncertainty arising from global
economic policy is crucial. This can be accomplished by incorporating global uncertainty indices such
as the global Economic Policy Uncertainty (EPU) index. By doing so, researchers can gain a broader
understanding of the impact and dynamics of uncertainty on various aspects of the global economy.
(Degiannakis et al., 2018).

The structure of this essay is as follows. The second portion includes a review of previous research
on the relationship between oil price changes and the EPU on the return of both importing and
exporting nations, as well as the conceptual and theoretical framework. The third section asses the
methodology of the research. The fourth section shows the results and analysis of the data. The fifth
section includes the final conclusion.

2. Literature Review

Previous studies related to economic research did not examine the non-linear and asymmetric
dynamic relationship between the volatility of global monetary policy and the price of oil. Crude oil
is the most important energy source because it produces fuel for industry, power vehicles, and
delivers energy. Because of its value as a commodity, crude oil is in high demand and has a thriving
financial trading market. Fluctuations in crude oil prices are eventually attached to changes in EPU.

Likewise, based on the monthly data analysis from 1973 to 2011, focusing on 12 oil-importing
European nations, including Italy, Germany, France, and the UK, Cunado and Perez de Gracia (2014)
identified a significant negative impact of oil price shocks on stock returns. Furthermore, they observed
that oil supply shocks generally had more pronounced effects than demand shocks, suggesting that
changes in oil supply exerted a greater influence on stock market performance. Along the same lines,
Herrera (2015), empirically investigated that there is an asymmetric affiliation between the oil price
shock and economic activity by collecting a long sample of monthly facts on industrial production and
oil prices of countries including G-7, OECD- Europe, and OECD countries.

Economic policy uncertainty refers to the uncertainty surrounding government policies and their
potential impacts on the economy. High levels of EPU can create uncertainty among investors and
businesses, leading to cautious investment decisions and potential market volatility. When economic
policies are unclear or uncertain, businesses may delay investment decisions, impacting corporate
earnings and ultimately affecting stock prices. Some of the fresh past studies focus close attention on
the effects of EPU and stock returns, and the majority of them discover that EPU and the American
stock market have unfavourable correlations (Kang & Ratti 2013), G7 stock markets (Chiang, 2019), six
Pacific Rim countries stock markets (Christou et al., 2017).

Similarly, employing a linear ARDL model and analyzing month-wise data from 1985 to 2016, a
group of countries including Canada, Japan, the UK, and the USA, Bahmani-Oskooee and Saha (2019a)
discovered that EPU had a short-run negative impact on stock prices. They also found that EPU did not
have a significant long-run effect on stock prices. In other words, the negative effect of EPU on stock
prices was observed in the short term, but it did not persist in the long run.

In contrast to previous findings, Bahmani-Oskooee and Saha (2019b) employed a nonlinear
Autoregressive Distributed Lag model and analyzed monthly data covering from 1985 to 2018. Their
study revealed that EPU exhibited a short-run effect on stock prices in Canada, the UK, and the US, but
not in Japan asymmetrically. Additionally, they saw a major negative asymmetric long-run effect of
EPU on stock prices across all the nations included in the study. This implies that the impact of EPU on
stock prices was more pronounced and persistent in the long term, exhibiting a stronger negative
relationship. EPU also harms purchasing power and some of the important economic decisions any oil-
importing country makes (Al-Thageb and Algharabali, 2019). Moreover, Managi et al. (2022) found a
negative association between oil price shocks and US stock returns by applying daily data from January
2018 to December 2020 and using a wavelet approach. They also noticed that the implementation of
lockdown policies due to the outbreak of the COVID-19 pandemic, coupled with the subsequent oil
price shock, led to an increase in the level of uncertainty. This suggests that these factors had a
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detrimental impact on the US stock market, contributing to decreased returns and heightened
uncertainty.

The economic theory is a pertinent theory regarding the effects of oil prices. This theory proposes
that variations in oil prices have an impact on supply and demand, which in turn affects economic
activity. Oil's influence on the supply as a significant production component result in decreased output
of businesses due to decreased productivity of other production input variables. Similar to the supply
channel, the demand channel is equally impacted by changes in oil prices, which causes changes in
consumption as a surge in oil prices moves money from oil-importing countries to oil-exporting
countries. Moreover, Lin (2021) argued that the economic theory which suggests that the economy
becomes more unreliable and then attracts the government's attention owing to such violent increases
in crude oil prices has a detrimental influence on the economic policy uncertainty. Moreover, it will
lead to a surge in economic policy uncertainty, also the consumers become very sensitive to the news
that spreads to them when this oil price shock hits (Lin & Bai, 2021).

According to Rehman (2018), global oil price fluctuations affect every economy irrespective of the
economic status of any nation, the energy demand is increasing day by day. There is an evident claim
that the economic policy uncertainty of India, Spain and Japan respond highly to the price. However,
oil is one of the most essential production elements, hence any increase in oil prices would result in
increased production costs for countries that import oil (Backus & Crucini, 2000), and accordingly, stock
markets would respond depressingly (Sadorsky, 1999). As a result, EPU has an inverse effect on stock
returns, and fluctuations influence on the price of oil. Aloui et al. (2016) analyzed the influence of
uncertainty on oil returns and discovered that a rise in EPU indices had a positive effect on oil returns
before the shocks of the financial crisis. This finding was obtained using the structural Vector Auto
regression framework (Rehman, 2018).

Later, Qin (2020) examined the time-varying interactions between the variables: oil price, monetary
EPU, fiscal EPU, and trade EPU. The results depicted through the equilibrium model and wavelet
analysis have depicted a certain impression of EPU on the prices of oil and further shown that there is
a progressive result of oil prices on the EPU which indicates that the policy uncertainty increases when
there is an oil bull market.

3. Methodology
3.1. Data and Variables

In this study, the sample end date for all countries is August 2023. The start dates vary, with the
longest sample beginning in January 1997 for Canada, Germany, China, and Japan, and the shortest
starting in April 2014 for Iraq. The dataset includes stock market price indexes obtained from
Investing.com, representing start-of-month closing prices. Economic uncertainty is measured using the
Economic Policy Uncertainty (EPU) index, developed by Baker et al. (2016) and Arbatli et al. (2019). The
EPU index data is sourced from its official website, www.policyuncertainty.com, which provides
reliable and up-to-date information on economic policy uncertainty. Crude oil price data is obtained
from a trusted financial platform, such as Investing.com, which offers accurate and comprehensive data
on various financial instruments, including crude oil prices. Table 1 summarizes the variables and their
data sources.

Table 1. Description of variables.

Variables Source
Economic Policy Uncertainty www.policy uncertainty.com
WTI Crude Oil Prices Investing.com
Index Prices of Oil Importing and Exporting Countries Investing.com
Oil Importing Countries and their Indices
China SSE Composite
Germany Frankfurt DAX
India BSE SENSEX 30

Italy FTSE MIB
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Japan NIKKEI 225
Oil Exporting Countries and their Indices
Canada S&P/TSX Composite
Iraq ISX Main 60
Russia MOEX Russia
Saudia TASI Saudia
UAE DFM General

3.2. Asymmetric Quantile Regression Model

We employ asymmetric quantitative regression analysis. QR analysis, developed by Koenker and
Bassett in 1978, serves as a supplement to ordinary least ~squares (OLS) regression analysis. ~ Unlike
OLS, which only  depicts the average relationship between a dependent variable and a set of
independent factors based on the conditional median of the dependent variable's value, QR analysis
reveals this relationship across multiple quantiles of the dependent variable. By representing
the complete conditional distribution of the dependent variable, QR analysis overcomes the limitations
of OLS analysis, which provides only a partial perspective, and offers a comprehensive viewpoint.
Therefore, under various market situations, the impacts of the oil price and Economic Policy
Uncertainty (EPU) on stock returns are shown using QR analysis. It records effects during periods of
bullish market activity at  the upper quantiles, bearish market activity at the lower quantiles, and
normal market activity at the  intermediate quantiles.  In addition, QR analysis  exhibits
resilience to outliers, non-normal errors, deviation, and heterogeneity in the dependent variable, which
makes it an important analytical tool (Neifer, 2015; Mensi et al., 2014; Zhu et al., 2016).

To perform the analysis, we adopt a methodology employed in previous studies (e.g., Arouri et
al., 2016; Das and Kannadhasan, 2020; You et al., 2017) and estimate a sequence of models, commencing
with the conventional ordinary least squares (OLS) model.

rst = al +a2rot +a3eput + et @

We utilize various variables to analyze the relationship between oil price shocks, Economic Policy
Uncertainty (EPU), and stock returns where rst represents  the real stock market return, calculated as
the first difference of the natural logarithm of the real aggregate stock market price index. Specifically,
it is obtained using the formula (rst = In(SPt/SPt-1) * 100), where SPt refers to the aggregate stock price
index at time t.and rot is a variable that represents the real oil return. It is figured out by taking the
natural logarithm of the current real West Texas Intermediate (WTI) crude oil price and subtracting it
first. While EPU, which stands for the uncertainty policy index, is a different variable in the study and
aids in capturing the percentage change in the oil price over time, this transformation helps to capture
it. The initial difference in the natural logarithm is used to calculate it. This index reflects changes in
policy uncertainty over time and provides insights into the volatility or unpredictability of policy-
related factors. The equation also contains the random error component, indicated by the letter €t.

The main focus of this study revolves around the parameters a2 and a3, which measure the effects
ofOchanges in oil price (rot) and EPU on stock returns (rst), respectively. The inclusion of the lagged
stock return (rst-1) enables us to investigate whether there is predictability in the stock markets of oil-
importing and exporting countries based on previous returns, as explored in prior research (Arouri et
al., 2016). Lastly, rst-1 is included as control variables to account for their potential influence on the
relationship under investigation.

Equation (1) the assumption is that changes in the price of oil and EPU have a linear or symmetrical
effect on stock returns. It implies that changes in oil prices and/or the EPU have different but similar
effects on stock returns. Nevertheless, several studies have discovered empirical evidence supporting
the notion that changes in oil prices exhibit an asymmetric impact on various economic and financial
variables. (Cologni and Manera 2008; Hamilton 1996; Lee et al. 1995; Mork 1989). Mork (1989) research
reveals the economic activity response of the US in an asymmetric manner to changes in oil prices.
Specifically, it shows that the consequences of rising oil prices on the economy are different from those
of falling prices. Sadorsky (1999). The findings suggest that favourable oil price movements have a
greater impact on US stock returns than negative ones.
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Similar to EPU, changes in stock returns could have an unbalanced impact. This disparity can be
explained in part by traders' perceptions of how long-lived or short-lived fluctuations in EPU are.
(Bahmani-Oskooee and Saha 2019b). When economic policy uncertainty (EPU) decreases, it may lead
traders to make minimal or no adjustments to their stock portfolios by moving only a small portion of
their investments into safer assets. However, if the decline in EPU is anticipated to be prolonged, traders
may opt to allocate a significant portion of their holdings towards equities.

This behavior contributes to the existence of asymmetries in the impact of economic policy
uncertainty (EPU) on stock returns. Additionally, another factor influencing these asymmetries is how
traders respond to both good and bad market news. Growing research indicates that good and bad
news exert uneven effects on individuals' perspectives, with bad news exerting a considerably stronger
influence compared to good news. (Soroka 2006). For example, Zhou (2015) reveals that stock prices
respond more strongly to unfavorable news updates than to good news, and Laakkonen and Lanne
(2008) discover that negative news tends to boost volatility more than positive news.

We divide the effects of changes in the oil price and EPU into good and bad changesto  account
for asymmetry:

rot+ = max(rot,0), rot-= min(rot,0), epu+ = max(eput,0), and eput- = min(eput,0),

and include these changes in Eq. (1). This yields the asymmetric OLS model:

rst =F1 + f2rot+ + f2rot- + f3eput+ + f3eput—+ et (2

Where 2, 2, 3, and 33 evaluate the impact on stock returns of good and bad changes in the oil
price and EPU, respectively.

Whereas the symmetric OLS model in Eq.(1) While it can give perceptivity on the impact of
changes in oil return prices and profitable policy query EPU on stock request returns, it cannot
determine whether these goods differ for requests with lower returns compared to those with advanced
returns. Furthermore, it cannot ascertain how the state of the stock market, such as bearish, bullish, or
normal conditions, influences the relationship between these changes and their impact on stock returns.

The asymmetric OLS model raises the same issues. (2); that is, while model (2) can answer the
question of "whether changes in the oil price and the energy price index are significant for stock
returns,” but it is unable to answer the question of "whether these changes in the oil price and the energy
price index affect stock market returns differently for markets with low returns than for markets with
high returns." Utilising OR analysis, these problems are addressed. (Nusair and Al-Khasawenh 2018
and Nusair and Olson 2019).

On the bases of the Qr analysis modeling the unconfirmed rth quantile of the dependent variable
for some value of r € (0,1):

Qrst (/%) = ar +xt fr (C

where Qrst (/%) is the uncertain factor of rth quantile of the variable factor of the (rst), ar is the
intercept which dependent on the ' r, fr is a vector of the coefficients associated with the factor rth
quantile, and the factor x changes in EPU, lagged real stock return, oil return prices make up the vector
of explicatory factors. We employ QR analysis to look at how changes in real stock return and oil return
price and EPU affect stock returns.

We use two QR models:

Qrst (r/x) = arl+ ar2 rot + ar3 eput (4

Qrst (r/x) = prl + fr2 ort+ + fr2 ort- + fr3 eput+ + 13 eput (6

where equation (4) and equation (5) are the nine quantile which are estimated symmetric and
asymmetric QR models. (= 0.10, 0.90).

These quantiles are then separated into three commands: low (r = 0.10 / 0.20 /0.30) equivalent to
bear type market, medium (r = 0.40 / 0.50 / 0.60) consistent to normal market, and high (r=0.70 / 0.80 /
0.90) which corresponds to strong market (Nusair and Olson 2019).

We pay attention on a2r and a3r in the symmetric QR model (4), which measure the dependence
quality and degree of stock returns at the rth quantile to variations in oil return price and EPU in each
nation. In the asymmetric QR model (5), we pay attention on 2r+, f2r—, f3r+, and 3r— we impose the
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grade to which changes in the oil return price and EPU have an approving and hostile concussion on
stock returns at the rth quantile, independently.

4. Empirical Results
4.1. Descriptive Statistics

Table 2 provides descriptive statistics of returns of and provides important insights about GEPU,
changes in crude oil prices, and returns of oil importing and exporting countries. and The Global GEPU
shows a slight positive mean (1.0613) but exhibits substantial variability, as indicated by its high
standard deviation (18.6052) and wide range, suggesting fluctuating uncertainty levels globally. Crude
oil prices display notable volatility with a high standard deviation (13.8082) and extreme kurtosis
(12.3161), reflecting large price swings and susceptibility to major shocks. Among the countries,
developed economies like Japan and Canada exhibit relatively stable returns, with lower standard
deviations and narrower ranges, while emerging markets such as UAE and India demonstrate higher
volatility, wider ranges, and extreme kurtosis, pointing to greater investment risks. Countries like
Germany and Japan generally experienced positive mean returns, indicating steady performance, while
UAE and Iraq showed negative averages, highlighting underperformance. The data underscores the
volatile nature of crude oil prices and economic uncertainty, the relative stability of developed markets,
and the heightened risks in emerging economies, providing a comprehensive snapshot of variability,
risks, and trends across global markets.

Table 2. Descriptive Statistics.

Mean Std Kurtosis Skewness Minimum Maximum
GEPU 1.0613 18.6052 1.6086 0.6421 -49.3671 62.5268
OIL -0.2581 13.8082 12.3161 -0.8739 -78.1866 63.3269
Germany 0.4552 5.2032 0.8586 -0.3590 -17.9579 13.9853
Suadia 0.0932 5.9576 0.7991 -0.5529 -19.0190 15.2142
UAE -0.3695 7.0503 8.6129 -1.4507 -37.9938 20.3621
Japan 0.6291 4.7356 0.4038 -0.5506 -11.1245 14.0137
Canda 0.2955 3.7555 6.9887 -1.3027 -19.5228 9.9657
Italy 0.2046 5.9758 3.4169 -0.5278 -25.4119 20.6604
China 0.4481 6.0022 3.7664 -0.4090 -25.6813 18.7058
Iraq -0.4084 4.7654 1.1213 0.1278 -13.4627 13.9404
India 0.9042 4.9308 7.5955 -1.3318 -26.2058 13.4699

4.2. Asymmetric Quantile Regression

The results of Asymmetric Quantile Regression are shown below in Table 3. As for Canada, the
GEPUp shocks shows an increasing trend from -0.057 at 0.2 quantile to -0.041 at 0.8 quantile which
shows that when GEPUp is at high quantile, we can see high market return and when GEPUp is at low
quantile, we see low market return. GEPUn shows a decreasing trend. At 0.2 quantile, GEPUn is 0.023
which shows that when GEPUn is at lower quantile, we see higher market return. At 0.8 quantile,
GEPUn is 0.010 which shows that when GEPUn is at higher quantile, we see lower market return.
Coming to OILp (positive oil shocks), it shows an increasing trend moving from 0.040 at 0.2 quantile to
0.092 at 0.8 quantile which indicates a higher market return at high quantile and lower market return
for lower quantile. Coming to OILn (negative oil shocks), a decreasing trend from 0.205 at 0.2 quantile
to 0.025 at 0.8 quantile is observed. This indicates a high return at lower quantile and a low return at
high quantile. In Asymmetric Quantile Regression of Irag, the GEPUp shocks show an increasing trend
which shows that when GEPUp is at high quantile, we can see higher market return and when GEPUp
is at low quantile, we see lower market return.GEPUn shows a decreasing trend which indicates a
higher market return at low quantile and a lower market return at high quantile. Coming to OILp
(positive oil shocks), it shows an increasing trend which indicates a higher market return at high
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quantile and lower market return for lower quantile. Coming to OILn (negative oil shocks) a decreasing
trend is witnessed which indicates a high return at lower quantile and a low return at high quantile.

In Asymmetric Quantile Regression of Russia, the GEPUp shocks shows an increasing trend from
-0.116 at 0.2 quantile to -0.066 at 0.8 quantile which shows that when GEPUp is at high quantile, we can
see high market return and when GEPUp is at low quantile, we see low market return. GEPUn shows
an increasing trend. At 0.2 quantile, GEPUn is 0.032 which shows that when GEPUn is at lower quantile,
we see lower market return. At 0.8 quantile, GEPUn is 0.073 which shows that when GEPUn is at higher
quantile, we see higher market return. Coming to OILp ( positive oil shocks ), it shows an increasing
trend moving from 0.133 at 0.2 quantile to 0.233 at 0.8 quantile which indicates a higher market return
at high quantile and lower market return for lower quantile. Coming to OILn (negative oil shocks) a
decreasing trend from 0.091 at 0.2 quantile to -0.076 at 0.8 quantile is observed. This indicates a high
return at lower quantile and a low return at high quantile. In Asymmetric Quantile Regression of
Saudia, the GEPUp shocks show an increasing trend which shows that when GEPUp is at high quantile,
we can see higher market return and when GEPUp is at low quantile, we see lower market return.
GEPUn shows an increasing trend which indicates a higher market return at high quantile and a lower
market return at low quantile. Coming to OILp (positive oil shocks), it shows an increasing trend which
indicates a higher market return at high quantile and lower market return for lower quantile. Coming
to OILn (negative oil shocks) a decreasing trend is witnessed which indicates a higher return at lower
quantile and a lower return at high quantile.

In Asymmetric Quantile Regression of UAE, the GEPUp shocks shows an increasing trend from -
0.071 at 0.2 quantile to -0.052 at 0.8 quantile which shows that when GEPUp is at high quantile, we can
see high market return and when GEPUp is at low quantile, we see low market return. GEPUn shows
an increasing trend. At 0.2 quantile, GEPUn is -0.001 which shows that when GEPUn is at lower
quantile, we see lower market return. At 0.8 quantile, GEPUn is 0.002 which shows that when GEPUn
is at higher quantile, we see higher market return. Coming to OILp ( positive oil shocks ), it shows an
increasing trend moving from -0.010 at 0.2 quantile to 0.113 at 0.8 quantile which indicates a higher
return at high quantile and lower market return for lower quantile. Coming to OILn (negative oil
shocks) a decreasing trend from 0.224 at 0.2 quantile to 0.003 at 0.8 quantile is observed. This indicates
a higher market return at lower quantile and a lower market return at high quantile.

The results oil importing countries for Asymmetric Quantile Regression in Table 4. Where for the
results of China, the GEPUp shocks show an decreasing trend which shows that when GEPUp is at
high quantile, we can see lower market return and when GEPUp is at low quantile, we see higher
market return. GEPUn shows an increasing trend which indicates a higher market return at high
quantile and a lower market return at low quantile. Coming to OILp (positive oil shocks), it shows a
decreasing trend which indicates a lower market return at high quantile and higher market return for
lower quantile. Coming to OILn (negative oil shocks) an increasing trend is witnessed which indicates
a higher return at higher quantile and a lower return at lower quantile. In Asymmetric Quantile
Regression of Germany, the GEPUp shocks shows an increasing trend from -0.081 at 0.2 quantile to -
0.078 at 0.8 quantile which shows that when GEPUp is at high quantile, we can see high market return
and when GEPUp is at low quantile, we see low market return. GEPUn shows a decreasing trend. At
0.2 quantile, GEPUn is 0.011 which shows that when GEPUn is at lower quantile, we see higher market
return. At 0.8 quantile, GEPUn is -0.019 which shows that when GEPUn is at higher quantile, we see
lower market return. Coming to OILp ( positive oil shocks ), it shows a decreasing trend moving from
0.039 at 0.2 quantile to 0.035 at 0.8 quantile which indicates a lower return at high quantile and higher
market return for lower quantile. Coming to OILn (negative oil shocks) a decreasing trend from 0.179
at 0.2 quantile to 0.009 at 0.8 quantile is observed. This indicates a higher market return at lower quantile
and a lower market return at high quantile.

In Asymmetric Quantile Regression of India, the GEPUp shocks show an increasing trend which
shows that when GEPUp is at high quantile, we can see higher market return and when GEPUp is at
low quantile, we see lower market return. GEPUn shows a decreasing trend which indicates a lower
market return at high quantile and a higher market return at low quantile. Coming to OILp (positive
oil shocks), it shows an increasing trend which indicates a higher market return at high quantile and
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lower market return for lower quantile. Coming to OILn (negative oil shocks), an decreasing trend is
witnessed which indicates a lower return at higher quantile and a higher return at lower quantile.

In Asymmetric Quantile Regression of Italy, the GEPUp shocks shows a decreasing trend from -
0.060 at 0.2 quantile to -0.089 at 0.8 quantile which shows that when GEPUp is at high quantile, we can
see lower market return and when GEPUp is at low quantile, we see higher market return. GEPUn
shows a decreasing trend. At 0.2 quantile, GEPUn is 0.022 which shows that when GEPUn is at lower
quantile, we see higher market return. At 0.8 quantile, GEPUn is -0.003 which shows that when GEPUn
is at higher quantile, we see lower market return. Coming to OILp ( positive oil shocks ), it shows an
increasing trend moving from 0.074 at 0.2 quantile to 0.093 at 0.8 quantile which indicates a higher
return at high quantile and lower market return for lower quantile. Coming to OILn (negative oil
shocks) a decreasing trend from 0.279 at 0.2 quantile to 0.037 at 0.8 quantile is observed. This indicates
a higher market return at lower quantile and a lower market return at high quantile.

In Asymmetric Quantile Regression of Japan, the GEPUp shocks show an increasing trend which
shows that when GEPUp is at high quantile, we can see higher market return and when GEPUp is at
low quantile, we see lower market return. GEPUn shows a decreasing trend which indicates a lower
market return at high quantile and a higher market return at low quantile. Coming to OILp (positive
oil shocks), it shows an increasing trend which indicates a higher market return at high quantile and
lower market return for lower quantile. Coming to OILn (negative oil shocks), a decreasing trend is
witnessed which indicates a lower return at higher quantile and a higher return at lower quantile.

Table 3. Asymmetric Quantile Regression for Major Oil Importing CountriesQuantile Regression.

Quantile Quantile Quantile Quantile
Independent Regression at Regression at Regression at Regression at
Country Variable 0.20 Quantile 0.40 Quantile 0.60 Quantile 0.80 Quantile

Quantile regression: Dependent variable "S&P_TSX Composite" returns

Canada Intercept 4.599*** 4.614*** 4.625%** 4.640%**
GEPUp -0.057** -0.068*** -0.043*** -0.041*

GEPUn 0.023 0.009 -0.005 0.010
OILp 0.040 0.070** 0.077*** 0.092%**

OILn 0.205*** 0.091*** 0.060*** 0.025

Quantile regression: dependent variable "ISX Main 60" returns

Iraq Intercept 4.5717 4.595%* 4.597%% 4.614%
GEPUp 0.021 0.029 0.089*** 0.062**

GEPUn 0.003 0.023 -0.045%** -0.040*

OILp -0.057 -0.078 -0.021 0.006

OILn 0.016 0.031 -0.023 -0.058

Quantile regression: dependent variable "MOEX Russia" returns

Russia Intercept 4.581*** 4.620%** 4.645%** 4.676***
GEPUp -0.116*** -0.035 -0.063* -0.066
GEPUn 0.032 0.039 0.068** 0.073*

OILp 0.133** 0.082* 0.151*** 0.233***
OILn 0.091 0.164 0.027 -0.076

Quantile regression: dependent variable "Tawadul All" returns

Saudia Intercept 4.575%** 4.613*** 4.639*** 4.662%**
GEPUp -0.064 -0.026 -0.025 -0.026
GEPUn -0.026 -0.018 0.000 0.019

OILp 0.079 0.050 0.074** 0.108***
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0.152
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0.143%**

Quantile regression: dependent variable "DFM General" returns

Intercept
GEPUp
GEPUn

OILp
OILn

4.580%**
-0.071
-0.001
-0.010

0.244**

4.599***
-0.037
-0.041
-0.037

0.127**

4.612%**
-0.022
-0.061%**
0.079**
-0.008
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0.082

4.661***
-0.052
0.002
0.113
0.003

*** sig at 1%, ** sig at 5%, * sig at 10%

Table 4. Asymmetric Quantile Regression for Major Oil Importing Countries Quantile Regression.

Independ Quantile Quantile Quantile Quantile
ent Regression at  Regressionat  Regression at Regression at
Country Variable 0.20 Quantile 0.40 Quantile 0.60 Quantile 0.80 Quantile
Quantile regression: Dependent variable "Shanghai Composite" returns
China Intercept 4.554*** 4.607*** 4.638*** 4.671***
GEPUp 0.000 -0.062** -0.063** -0.046
GEPUn -0.004 0.044 0.060** 0.061*
OILp 0.065* 0.047 0.033 -0.006
OILn 0.031 0.031 0.063 0.064
Quantile regression: Dependent variable "DAX General" returns
Germany  Intercept 4.587*** 4.613*** 4.633*** 4.659***
GEPUp -0.081* -0.067** -0.062%** -0.078
GEPUn 0.011 -0.009 -0.030% -0.019
OILp 0.039 0.057 0.063** 0.035
OILn 0.179** 0.140** 0.116*** 0.009
Quantile regression: Dependent variable "BSE Sensex 30" returns
India Intercept 4.603*** 4.620%** 4.634*** 4.661***
GEPUp -0.060** -0.057* -0.026* -0.011
GEPUn 0.037 0.036 0.040 0.034
OILp -0.031 0.027 0.149 0.134**
OILn 0.318*** 0.117* 0.070* -0.005
Quantile regression: Dependent variable "FTSE MIB" returns
Italy Intercept 4.584*** 4.618*** 4.636*** 4.653***
GEPUp -0.060%** -0.100*** -0.096*** -0.089***
GEPUn 0.022 0.036* -0.005 -0.003
OILp 0.074** 0.054 0.043 0.093***
OILn 0.279%** 0.208*** 0.165*** 0.037
Quantile regression: Dependent variable "Nikkei 225" returns
Japan Intercept 4.591%** 4.617% 4.629%** 4.650%**
GEPUp -0.125** -0.083*** -0.067*** -0.010
GEPUn 0.033 0.019 0.001 -0.007
OILp -0.023 0.046 0.059 0.095**
OILn 0.118 0.143*** 0.100*** 0.073

*** sig at 1%, ** sig at 5%, * sig at 10%
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Figure 1. Plot for Asymmetric Quantile Regression.

4.3. Robustness Check: Standard Quantile Regression Model

The results in Table 5. shows that at 0.20 quantile of Canada, the GEPU value is -0.033 which is
highly significant and is greater than -0.039 at 0.80 quantile which is also highly significant. For Canada,
we can see that according to stock market returns, the GEPU shows a decreasing effect from 0.20
quantile to 0.80 and we witness the same for oil as well. It shows a decreasing trend from 0.200 at 0.20
quantile to 0.125 at 0.80 Quantile, both values being highly significant. At 0.20 quantile of Iraq, the GEPU
value is 0.047 which is highly significant and is greater than 0.034 at 0.80 quantile which is also highly
significant. For Iraq, we can see that according to stock market returns, the GEPU shows a decreasing
effect from 0.20 quantile to 0.80. Oil shows an increasing trend from 0.026 at 0.20 quantile to 0.069 at
0.80 Quantile. Both of the values are insignificant showing that it has no real effect. At 0.20 quantile of
Russia, the GEPU value is -0.084 which is highly significant and is less than -0.045 at 0.80 quantile which
is insignificant showing no effect. For Russia, we can see that according to stock market returns, the
GEPU shows an increasing effect from 0.20 quantile to 0.80. Oil shows a decreasing trend from 0.255 at
0.20 quantile to 0.200 at 0.80 Quantile. Both of the values are highly significant showing that it has an
effect.

At 0.20 quantile of Saudia, the GEPU value is -0.055 which is moderately significant and is less
than -0.028 at 0.80 quantile which is insignificant showing no effect. For Saudia, we can see that
according to stock market returns, the GEPU shows an increasing effect from 0.20 quantile to 0.80. Oil
shows a decreasing trend from 0.259 at 0.20 quantile to 0.217 at 0.80 Quantile. Both of the values are
highly significant showing that it has an effect. At 0.20 quantile of UAE, the GEPU value is -0.041 which
is less than -0.036 at 0.80 quantile both being insignificant showing no effect. For UAE, we can see that
according to stock market returns, the GEPU shows an increasing effect from 0.20 quantile to 0.80. Oil
shows a decreasing trend from 0.338 at 0.20 quantile to 0.335 at 0.80 Quantile. Both of the values are
highly significant showing that it has an effect.
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The results in Table 6. Shows that at 0.20 quantile of China, the GEPU value is -0.034 which is less
than -0.002 at 0.80 quantile both of values being insignificant. For China, we can see that according to
stock market returns, the GEPU shows an increasing effect from 0.20 quantile to 0.80 and we witness
the same for oil as well. It shows a decreasing trend from 0.081 being least significant at 0.20 quantile to
0.122 at 0.80 Quantile, being insignificant showing no true effect. At 0.20 quantile of Germany, the GEPU
value is -0.082 which is greater than - 0.083 at 0.80 quantile both of values being highly significant. For
Germany, we can see that according to stock market returns, the GEPU shows a decreasing effect from
0.20 quantile to 0.80. Oil shows an decreasing trend from 0.132 being highly significant at 0.20 quantile
to 0.039 at 0.80 Quantile, being insignificant showing no true effect. At 0.20 quantile of India, the GEPU
value is -0.039 which is less than 0.038 at 0.80 quantile both of values being least significant. For India,
we can see that according to stock market returns, the GEPU shows an increasing effect from 0.20
quantile to 0.80. Oil shows no trend from 0.159 at 0.20 quantile to 0.159 at 0.80 Quantile, both values
being highly significant.

At 0.20 quantile of Italy, the GEPU value is -0.077 which is less than -0.056 at 0.80 quantile both of
values being highly significant. For Italy, we can see that according to stock market returns, the GEPU
shows an increasing effect from 0.20 quantile to 0.80. Oil shows a decreasing trend from 0.185 at 0.20
quantile to 0.089 at 0.80 Quantile, both values being highly significant. At 0.20 quantile of Japan, the
GEPU value is -0.129 which is less than -0.065 at 0.80 quantile both of values being highly significant.
For Japan, we can see that according to stock market returns, the GEPU shows an increasing effect from
0.20 quantile to 0.80. Oil shows a decreasing trend from 0.180 at 0.20 quantile to 0.121 at 0.80 Quantile,
both values being highly significant.

Table 5. Quantile Regression for Major Oil Exporting Countries .

Quantile Regression

Quantile Quantile Quantile Quantile
Regression at Regression at Regression at Regression at
Country Independent Variable 0.20 Quantile 0.40 Quantile 0.60 Quantile 0.80 Quantile

Canada

Quantile regression: Dependent variable "S&P_TSX Composite" returns

Intercept 3.810%** 4.003*** 4.340*** 4.239%**
GEPU -0.033*** -0.041%** -0.044*** -0.039***
OIL 0.200%** 0.1771%** 0.105%** 0.125%**

Quantile regression: Dependent variable "ISX Main 60" returns

Intercept 4.235%** 4.352%** 4.381*** 4.158***
GEPU 0.047** 0.022 0.023 0.034
OIL 0.026 0.030 0.026 0.069

Quantile regression: Dependent variable "MOEX Russia" returns

Russia Intercept 3.773 3.634*** 4.130%** 3.964***
GEPU -0.084*** -0.022 -0.042* -0.045
OIL 0.255*** 0.232%** 0.153*** 0.200***

Quantile regression: Dependent variable "Tawadul All" returns

Saudia Intercept 3.626*** 4.008*** 3.817%** 3.783%**
GEPU -0.055** -0.056*** -0.033* -0.028
OIL 0.259*** 0.185*** 0.209*** 0.217***

Quantile regression: Dependent variable "DFM General" returns

Intercept 3.183*** 3.657*** 3.797%** 3.286***
GEPU -0.041 -0.012 -0.036 -0.036

d0i:10.20944/preprints202501.1445.v1
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OIL 0.338*** 0.215%** 0.214%* 0.335%**
** * sig at 1%, ** sig at 5%, * sig at 10%
Table 6. Quantile Regression for Major Oil Importing Countries
Quantile Regression
Quantile Quantile Quantile Quantile
Independent Regression at Regression at Regression at Regression at
Country Variable 0.20 Quantile 0.40 Quantile 0.60 Quantile 0.80 Quantile
Quantile regression: Dependent variable "Shanghai Composite" returns
China Intercept 4.337*** 4.368* 4.314% 4.104***
GEPU -0.034 -0.027 -0.020 -0.002
OIL 0.081* 0.077** 0.087** 0.122%**
Quantile regression: Dependent variable "DAX General" returns
Germany Intercept 4.339*** 4.435%** 4.604*** 4.855***
GEPU -0.082*** -0.082*** -0.089*** -0.083***
OIL 0.132%** 0.119%** 0.094*** 0.039
Quantile regression: Dependent variable "BSE Sensex 30" returns
India Intercept 4.027*** 3.997%** 3.692%** 3.758***
GEPU -0.039* -0.009 0.016 0.038*
OIL 0.159%** 0.142%* 0.189%** 0.159***
Quantile regression: Dependent variable "FTSE MIB" returns
Italy Intercept 4.066*** 4.056** 4.261%** 4.493%**
GEPU -0.077%** -0.081*** -0.081%*** -0.056***
OIL 0.185%** 0.197*** 0.158*** 0.089***
Quantile regression: Dependent variable "Nikkei 225" returns
Japan Intercept 4.330%** 4.326*** 4.364*** 4.391***
GEPU -0.129%** -0.086*** -0.072%** -0.065***
OIL 0.180*** 0.146*** 0.128*** 0.121***

*** sig at 1%, ** sig at 5%, * sig at 10%
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Figure 2. Plot For Quantile Regression.
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5. Conclusions

We employ quantile regression (QR) analysis to study the asymmetric effects of changes in oil price
and EPU on the stock market returns of the Major oil importing and exporting countries. QR analysis
provides information on the co-movement between stock returns and changes in oil price and EPU. We
allow for asymmetries by differentiating between positive and negative changes in oil prices and EPU.
We used monthly data from January 1997 to August 2023 and estimated four models for each country:
symmetric and asymmetric OLS and QR models.

The symmetric OLS model for oil exporting countries shows that while changes in EPU hurt the
stock returns in all countries except Iraq where it shows a positive but insignificant effect, and for oil
price changes have a positive effect in all countries, whereas for oil exporting countries show that while
changes in EPU have a negative effect on the stock market returns in all countries, more over for oil
price changes have a positive effect on the stock returns in all countries and negative but insignificant
effect for in the Iraq and UAE. In contrast, the asymmetric OLS model shows that while positive changes
in EPU have a negative effect on the stock returns in all the countries, negative changes are insignificant
in all the countries.

This indicates that positive and negative changes in EPU have asymmetric effects on stock returns
since rising EPU lowers stock returns, whereas falling EPU is insignificant. We find that positive oil
price changes have an insignificant effect for both oil importing and exporting countries except Canada
and Russia where they show a significant effect. Moreover, = we find that negative oil price changes
have significant effect for all major oil importing and exporting countries except for Irag, Russia and
China. Similarly, the symmetric QR model for oil importing countries shows that while EPU harms the
stock returns of all the countries except for Iraq, across the entire Quantile  distribution on the stock
returns and for oil price changes have a positive significant effect on the stock returns in all countries
and insignificant effect in Iraq. Whereas for oil exporting countries it shows that while EPU has a
negative effect on the stock returns of all the countries across the entire Quantile distribution on the
stock returns and for oil price changes it also shows a positive significant effect on the stock returns in
all oil importing countries.

On the other hand, for oil exporting countries the asymmetric QR models show that while positive
changes in EPU have a negative effect on stock returns in Canada, Russia, Saudi Arabia and UAE across
all of the Quantile, except for Iraq where it shows a positive effect. Negative changes are significant
while positive changes in Iraq are insignificant. This shows that changes in EPU have an asymmetric
effect on the stock market returns since rising EPU reduces stock market returns however decreasing
EPU is insignificant in most of the Quantile for all the countries except it shows low and medium
significance in medium Quantile of Iraq, Russia and UAE. As for oil it shows that while positive
changes in oil prices show positive effect in all countries except for Irag, and negative changes show
positive but insignificant effect in all oil exporting countries. We find the decreasing oil prices reduce
the stock market returns in all countries during almost all quantiles.

In contrast to that, for oil importing countries the asymmetric QR models show that positive
changes in EPU have a negative effect on stock returns in all countries across all of the Quantile, where
changes are significant. This shows that changes in EPU have an asymmetric effect on the stock market
returns since rising EPU reduces stock market returns however decreasing EPU is insignificant in all of
the Quantile for all the countries. As for oil it shows that while positive changes in oil prices show
positive effect in all countries with insignificant values in low and medium quantile while significant
values in the high qauntile, moreover we can see that some negative effect in the high quantile for china.
The negative changes show positive effect in all oil importing countries, except china, where as all
positive effects are significant and negative effects are insignificant.

6. Implications

Our research findings have some important policy implications. First, because the impacts of
changes in oil price and EPU are not same and changes throughout the distribution of the stock returns,
policy recommendations can be drawn based on the results of OLS since it can be misleading. Second,
our results show that changes in oil price and EPU have massive effects on the stock returns of oil
importing and exporting countries which seems to be asymmetric and changes according to the
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conditions of the market. Thus, policy makers should pay close to variations in oil price and EPU. They
should be able to know how to respond to these changes in order to avoid adverse consequences. For
instance, EPU shows a decreasing trend for Italy and India which means that the stock market return
gets affected and decreases when there are fluctuations in the EPU, so investors are required to give full
attention to such countries whereas countries like Canada and USA shows that increasing trend which
gives insights to investors and policy makers not to respond to falling of EPU. Also, our results show
that the influence of positive changes in EPU is more significant and larger than that of the negative
changes. This indicates that policymakers and investors should devote more attention to rising EPU
than falling EPU.

Lastly, positive changes in oil prices appear to carry more significance in most countries compared
to negative changes. The resulting impact is generally positive, especially in the midst of extreme
market conditions. As a consequence, policymakers are encouraged to allocate greater attention to the
ascent of oil prices rather than their decline. It is advisable for policymakers to steer clear of uncertain
information related to oil price shifts, as such ambiguity has the potential to induce heightened volatility
in stock markets. A balanced approach to addressing both positive and negative changes in oil prices is
crucial for comprehensive economic management. In addition, they may need to coordinate efforts
internationally to manage the effects of oil price fluctuations on a global scale. To conclude, investors
and policymakers need to come up with a holistic approach that takes into account both short term
responses to extreme market conditions and long-term strategies for managing oil price fluctuations.

7.Limitations and Future Recommendations

This research has its own limitations as it is only restricted to the context of selected oil- importing
and exporting countries. Future researchers can opt for conducting the same study for other oil imports
and exports that are not selected in this research for comparative analysis. Another limitation of the
study belongs to the insufficient data of 2023 makes it difficult for us to interpret the conclusion for the
2023 time period. In addition, as this study only focuses on macroeconomics factors like market returns,
oil price, oil returns economic policy uncertainty so future researchers may add more factors such as
unemployment rate, and political risk to more generalized the findings.
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