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Abstract

This paper examines the asymmetric effects of changes in oil price and economic
policy uncertainty (EPU) on the stock market returns of the G7 countries. It employs
quantile regression analysis and allows for asymmetry by differentiating between
positive and negative changes in oil price and EPU. Monthly data over the period
1985-2021 are used to conduct the analysis. Overall, we find that changes in oil
price and EPU have significant asymmetric effects on the stock returns of the G7
countries and that these asymmetric effects are related to market conditions. An
overall negative effect of EPU and a positive effect of oil price are observed on
stock returns in all the countries. The results show that while rising EPU lowers
stock returns in most countries during bearish and/or normal markets, falling EPU
is either insignificant or increases stock returns only when stock markets are bull-
ish. We also find that the impacts of positive changes in EPU are more important
and larger than that of the negative changes. In addition, we find that stock returns
in most countries are affected by rising and falling oil price when stock markets are
bearish and/or bullish.
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1 Introduction

The stock market has traditionally been viewed as a barometer of economic activ-
ity (Fama 1990). It is believed that large increases in stock prices suggest a future
expansion of the economy while large decreases suggest future contraction. When
stock prices are rising (falling), consumer spending may increase (decrease) due
to the stock market wealth effect, which, in turn, increases (decreases) business
investment. For example, it is found that for every dollar increase due to stock
market wealth, consumer spending rises by 3.2 cents per year (Chodorow-Reich
et al. 2019). Thus, changes in stock prices affect consumer spending, which will
affect the overall economy.

The literature suggests that stock prices are influenced by changes in different
economic and financial variables, including risk factors, business cycles, infla-
tion, interest rates, and gross domestic product (Fama and French 1989). How-
ever, recent literature suggests that changes in oil price and EPU are two key
factors that affect many economic and financial variables, including stock prices
(see, for example, Kang 2022; Ziadat et al. 2022; Kwon 2020; Kang et al. 2017;
Kang and Ratti 2013).

Many studies examine the impact of oil price changes on stock prices with
some finding a positive effect (Alamgir and Bin Amin 2021; Diaz and Perez de
Gracia 2017; Le and Chang 2015; Rafailidis and Katrakilidis 2014; Narayan and
Narayan 2010; Bjgrnland 2009; Sadorsky 2001), others finding a negative effect
(Civcir and Akkoc 2021; Joo and Park 2017; Cunado and Perez de Gracia 2014,
Basher et al. 2012; Hamilton 2003), and others finding little or an insignificant
effect (Kilian and Park 2009; Henriques and Sadorsky 2008). Moreover, it is also
noted that the impact of oil price shocks differs depending on the source of the
shock (demand versus supply shock) and whether the country is oil-importing or
exporting (Hamilton 2009; Kilian 2009; Kilian and Park 2009; Wang et al. 2013).
For instance, Wang et al., (2013) find a positive significant effect of demand
shocks in most oil-exporting countries; an insignificant effect of oil supply shocks
on the stock markets of oil-exporting countries; and a short-lived positive signifi-
cant impact in oil-importing countries.

Likewise, many studies examine the effect of EPU on stock prices and find a
negative effect of EPU on stock prices (see, for example, Nusair and AL-Kha-
sawneh 2022; Wen et al. 2022; Batabyal and Killins 2021; Chen and Chiang
2020; Chiang 2020; Bahmani-Oskooee and Saha 2019a, b; Peng et al. 2018).

Despite their large number, most of the studies not only do not consider the
joint effects of changes in oil price and EPU on stock returns, but also ignore the
possibility that these effects can differ across the distribution of returns. Specifi-
cally, these studies ignore the possibility that the effects of changes in oil price
and EPU may vary with stock market performance (bearish, bullish, or normal
market). For example, Sim and Zhou (2015) argue that the response of stock
returns to oil price changes may differ depending on whether the stock market is
bearish or bullish, and the response to positive and negative oil price shocks may
also be asymmetric. Therefore, oil price shocks may have heterogeneous effects
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on stock returns, with the effect differing with market conditions (Sim and Zhou
2015). For instance, Nusair and Al-Khasawenh (2018) find that oil price shocks
have an asymmetric effect on the stock returns of the GCC countries and that the
effects are affected by stock market conditions. Likewise, the effect of EPU on
stock returns may be different depending on whether the market is bullish, bear-
ish, or normal (Chang et al. 2015).

Against this background, the objective of this paper is to examine the joint impact
of changes in oil price and EPU on the stock market returns of the G7 countries
(Canada, France, Germany, Italy, Japan, the UK, and the USA). To conduct the
analysis, we use monthly data over the period 1985-2021 and utilize asymmetric
quantile regression (QR) analysis to examine the asymmetric effects of changes in
oil price and EPU on the stock returns of the G7 countries. The choice of the G7
countries is not surprising given that they play a vital role in the global economy as
they represent the major industrialized countries in the world. In fact, events occur-
ring in these countries are expected to have significant repercussion effects on the
economies of the rest of the world. Therefore, examining the effects of changes in
oil price and EPU on the stock returns of the G7 countries can provide important
information for policymakers and investors not just in the G7 countries but also in
other countries in the rest of the world.

This paper contributes to the extant literature in several ways. First, and to the
best of our knowledge, this is the first paper that examines the joint asymmetric
impact of changes in oil price and EPU on the stock market returns of the G7 coun-
tries accounting for distributional heterogeneity. Second, it addresses the distribu-
tional heterogeneity of stock returns by using quantile regression (QR) analysis to
examine the effects of changes in oil price and EPU on stock returns throughout the
distribution of stock returns. This allows us to ascertain information on how changes
in oil price and EPU may affect stock returns in different market conditions (bull-
ish, bearish, or normal market), which can have important implications for investors
in terms of risk management and predictability of stock prices. Third, it allows for
asymmetries in the effects of changes in oil price and EPU by separating positive
and negative changes in oil price and EPU.

Examining the effects of changes in oil price and EPU on stock markets has
received a great deal of attention from both investors and policymakers. Theo-
retically, oil price shocks can have a considerable impact on the aggregate econ-
omy as they can cause changes in relative prices, redistribute income, and change
inflation expectations and real interest rates. For example, higher oil prices sug-
gest inflationary pressures that is usually addressed by the monetary author-
ity by raising interest rates (You et al. 2017). The higher inflation rates lead to
lower real income and consumption, and higher costs of production, which hurts
stock prices (Reboredo and Ugolini 2016, Narayan and Narayan 2010). Similarly,
uncertainty about the future can have a considerable impact on the economy by
affecting business firms and their investment decisions. Specifically, in a highly
uncertain environment, business firms reduce their hiring and investment demand
and postpone irreversible investments, and consumers also reduce their spending
(Bernanke 1983; Bloom 2014). Moreover, uncertainty may increase financing and
production costs and may affect inflation, interest rates, and risk premiums, which
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affects stock prices by affecting expected cash flows and discount rates (Arouri
et al. 2016). Accordingly, oil price shocks and high uncertainty can have con-
siderable impacts on the economy by affecting inflation rates, real interest rates,
investment, and ultimately stock prices and stock returns. Therefore, examin-
ing how changes in oil price and EPU may affect stock returns is important for
both investors and policymakers because it can provide important information on
when and how to respond to these changes to minimize their negative impacts on
the economy.

Overall, the results show that rising and falling oil price and EPU have signifi-
cant asymmetric effects on the stock returns of all the G7 countries and that these
asymmetric effects are related to market conditions (whether the market is bear-
ish, bullish, or normal). An overall negative effect of EPU and a positive effect of
oil price are observed on stock returns in all the countries. The results show that
while rising EPU lowers stock returns in most countries during bearish and/or
normal market, falling EPU is either insignificant or increases stock returns only
when stock markets are bullish. Besides, we find that stock returns in most coun-
tries are affected by rising and falling oil prices when stock markets are bearish
or bullish. Furthermore, the results show that the impacts of positive changes in
oil price and EPU are more important and larger than that of the negative changes
and that the impacts are mainly during extreme market conditions when markets
are bearish and/or bullish.

Our findings have important policy implications for both investors and poli-
cymakers. The results show that changes in oil price and EPU have significant
effects on the stock returns in the G7 countries and that these effects are asym-
metric and related to market conditions. Therefore, investors and policymakers
should pay close attention to these changes and should know when and how to
respond to them. For example, while falling EPU does not affect stock returns
in Canada, France, and the USA, rising EPU reduces stock returns in Germany,
Italy, Japan, the UK, and the USA only when stock markets are bearish and/or
normal. This suggests that while investors and policymakers in Canada, France,
and the USA should not respond to falling EPU, they should respond to rising
EPU in Germany, Italy, Japan, the UK, and the USA only when stock markets
are bearish and/or normal. Moreover, the results show that the impact of positive
changes in EPU is more important and larger than that of the negative changes.
This suggests that policymakers should devote more attention to rising EPU than
falling EPU. We also find that positive oil price changes in most countries are
more important than the negative changes and that the impact is positive and
mainly during extreme market conditions when stock markets are bearish and
bullish. This implies that policymakers should devote more attention to rising
than falling oil price and should avoid uncertain information concerning oil price
changes that may lead to more volatility in stock markets, notably when markets
are bearish or bullish.

The remaining of the papers is structured as follows. The literature review is pro-
vided in section two and the theory and methodology in section three. The data and
empirical results are discussed in section four, and section five concludes and pro-
vides policy recommendations.
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2 Literature review

Many studies examine the impact of changes in oil price or EPU on the stock
returns of the G7 countries either as a group or for individual countries. For
example, Rahman (2022) uses a nonlinear bivariate structural vector autoregres-
sive (SVAR) model and monthly data for the period 1973-2015 and finds that
the US stock returns respond asymmetrically to positive and negative oil price
shocks and that stock returns increase in response to a negative oil price shock
and decrease in response to a positive shock. Using monthly data for the period
1987-2020 and a vector autoregressive (VAR) model, Sardar and Sharma (2022)
find a nonlinear relationship between oil price shocks and the US stock returns
that is positive when interest rates are close to the zero lower bound and nega-
tive when interest rates are higher. Managi et al. (2022) use daily data for the
period January 2018-December 2020 and wavelet approach and find that the
US stock returns were negatively affected and the level of uncertainty increased
because of the lockdown policy due to the outbreak of the COVID-19 pandemic
and the resulting oil price shock. Employing quantile and nonlinear autoregres-
sive distributed lag (ARDL) models and daily data for the period 1997-2020 for
some oil-exporting and importing countries that included Japan, Hashmi et al.
(2021) find no evidence of cointegration using the nonlinear ARDL model in all
the countries, whereas using quantile ARDL model they find that stock prices
respond asymmetrically to oil price changes in all cases in both the short-run and
long-run. Hwang and Kim (2021) use monthly data for the period 1973-2018
and a smooth transition VAR model and find that oil supply shocks have an
insignificant effect on the US stock returns, whereas oil demand shocks have an
asymmetric significant effect that become stronger during economic recessions.
Using monthly data for the period 2002-2015 and panel data approach, Wester-
lund and Sharma (2019) find that lagged oil price returns have a significant nega-
tive effect on current stock returns of the G7 countries. Hatemi-J et al. (2017)
use an asymmetric causality test and weekly data for the period 1975-2013 for
the G7 countries and find that while rising oil prices increase stock prices in the
USA and Japan, falling oil prices reduce stock prices in Germany. Using SVAR
model and monthly data for the period 1973-2015, Bastianin et al. (2016) find
that while oil supply shocks do not affect the stock market volatility of the G7
countries, oil demand shocks significantly affect volatility. Diaz et al. (2016) find,
using monthly data for the period 1970-2014, a negative response of the G7 stock
markets to an increase in oil price volatility. In a sample of twelve oil-importing
European countries that included France, Germany, Italy, and the UK and using
monthly data for the period 1973-2011, Cunado and Perez de Gracia (2014) find
a significant negative effect of oil price shocks on stock returns and that oil sup-
ply shocks tend to have a larger impact than demand shocks. Using monthly data
for the period 1991-2009, Lee et al. (2012) find that the composite stock market
index of each of the G7 countries is not affected by oil price shocks.

Similarly, many studies examine the impact of changes in EPU on the stock
returns of the G7 countries. For instance, Huang and Liu (2022) use monthly data
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for the period 1997-2020 and quantile regression analysis for the G7 countries
and find that changes in EPU have a negative effect on stock returns and that
the effect is asymmetric as the impact of rising EPU is greater than that of fall-
ing EPU. Nusair and Al-Khasawneh (2022) use the nonlinear ARDL model and
monthly data over the period 1985-2021 for the G7 countries and find evidence
of asymmetries in both the short-run and long-run. Using monthly data for the
period 2007-2018 and quantile-on-quantile approach, Wen et al. (2022) find
that monetary policy uncertainty negatively affects stock returns in the G7 and
BRIC countries when the stock market suffers a crash. Using linear and nonlinear
ARDL models and monthly data for the period 1985-2015, Batabyal and Killins
(2021) find that EPU has negative asymmetric short-run and long-run effects on
the Canadian stock returns. Chiang (2020) finds that EPU has a negative effect
on the Japanese stock prices over the period 1990-2018. Using monthly data
for the period 1997-2019, Smales (2020) finds that financial market uncertainty
in the G7 countries increases as EPU increases. Using linear ARDL model and
monthly data for the period 1985-2016 for a group of countries that included
Canada, Japan, the UK, and the USA, Bahmani-Oskooee and Saha (2019a) find
that while EPU has a short-run negative effect on stock prices, it has no long-run
effect. In contrast, Bahmani-Oskooee and Saha (2019b) use a nonlinear ARDL
model and monthly data for the period 1985-2018 and find that while EPU has
an asymmetric short-run effect on the stock prices of Canada, the UK, and the
US, but not Japan, they find a significant negative asymmetric long-run effect in
all the countries. Chiang (2019) use monthly data for the period 1997-2016 for
the G7 countries and find that an increase in EPU leads to a decrease in excess
stock returns. Using QR analysis and monthly data for the G7 and BRIC coun-
tries, Peng et al. (2018) find that EPU has a negative effect on the bearish market
of Germany and Japan; an intermediate dependence in the Canadian market; and
no effect on the UK and French markets. In a group of seventeen countries that
included Canada, France, Germany, Italy, Japan, and the UK and monthly data
over the period 1998-2017, Das and Kumar (2018) find that the combined effect
of domestic EPU and US EPU is more significant on stock markets in developed
countries, whereas emerging stock markets are more sensitive to domestic EPU.
Using monthly data for the period 1985-2016 for sixteen countries that included
the G7 countries, Phan et al. (2018) find that while country-specific EPU predicts
stock excess returns in all the G7 except in France, global EPU predicts stock
excess returns in all the countries except in France, Germany, and the UK. Arouri
et al. (2016) find that EPU has a negative effect on the US stock returns over the
period 1900-2014.

However, studies that examine the joint effects of changes in oil price and EPU
on stock returns are limited. For example, using SVAR model and monthly data for
the period 1985-2015, Kang (2022) find that aggregate US earnings contain infor-
mation about oil price changes and that the effects of oil price shocks are amplified
by the endogenous response of EPU. Zhu et al. (2022) use wavelet quantile analysis
and monthly data over the period 2005-2020 for a group of markets that included
the US S&P500, the UK FTSE 250 and the euro area S&P Euro. Their results show
that EPU has a negative effect on stock returns and that oil price has a positive effect
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on stock returns in the short and long runs and negative in the medium run and
that this relationship is more evident when stock markets are bearish and bullish.
Using QR analysis and monthly data for the period 2002-2018 for 20 oil-importing
and exporting countries that included the G7 countries, Ziadat et al. (2022) find that
while stock markets in oil-importing countries are not affected by oil price shocks,
they are affected by precautionary demand shocks in oil-exporting countries and that
the effect is stronger during bear market conditions. Besides, they find that stock
markets in both oil-exporting and importing countries are negatively affected by
global EPU and VIX volatility index. Kwon (2020) uses SVAR model and monthly
data for the period 1974-2018 and finds that oil-demand shocks and US EPU reduce
real stock returns in Canada, France, Germany, Japan, and Norway, and that oil-
demand shocks significantly increase US EPU and that the impacts on global stock
returns are amplified by the endogenous response of EPU. Using data over the
period 1985-2015, Kang et al. (2017) find that oil demand-side shocks have a posi-
tive effect on the stock returns of oil and gas companies, whereas EPU shocks have
a negative effect. Kang and Ratti (2013) use monthly data for the period 1985-2011
and SVAR model and find that an unanticipated increase in EPU has a significant
negative effect on the US real stock returns; that a positive oil-demand shock sig-
nificantly increases EPU and reduces real stock returns; and that the direct effects
of oil shocks on real stock returns are intensified by endogenous EPU responses.
Repeating the same exercise for Canada shows that a positive shock to EPU signifi-
cantly reduces real stock returns, whereas a positive oil-demand shock significantly
increases real stock returns.

Table 1 provides a summary of the studies used in the literature review. The table
clearly shows that while there are some studies that examine the effect of oil price
shocks or the effect of EPU on the stock returns of the G7 countries, there are no
studies that examine the joint impact of changes in oil price and EPU on their stock
returns. Therefore, this study is an attempt to fill this gap.

3 Theory and methodology

Oil price changes can affect stock prices through several channels (Narayan and
Narayan 2010). First, because oil is an important input in the production process,
production costs may increase in response to rising oil prices, which may hurt future
cash flows and profits of business firms and thus, depress stock prices. Second, since
rising oil prices lead to a transfer of income from oil-importing to oil-exporting
countries, economic activity may increase in the latter and decrease in the former,
which may increase stock prices in oil-exporting countries and decrease it in oil-
importing countries (Bjgrnland 2009). Third, rising oil prices suggest inflationary
pressures, which is usually addressed by raising interest rates (You et al. 2017).
Since the value of stocks is determined by the sum of discounted expected future
cash flows that is calculated using a discount rate that includes expected inflation
and expected real interest rate, rising oil prices are expected to depress stock prices
(Narayan and Narayan 2010).
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Likewise, the literature explains how uncertainty might affect stock prices. In the
investment literature, investors make their investment decisions under uncertainty.
Specifically, stock prices are based on expectations about the future, and since
these expectations are based on all the currently available information in the mar-
ket, changes in market participants’ expectations are likely to influence stock prices
over time. However, the currently available information in the market is not perfect
and can sometimes be difficult to interpret. Therefore, uncertainty about the future
remains a key factor affecting investment decisions of market participants. In addi-
tion, uncertainty tends to rise during recessions and in response to bad events, such
as oil price shocks and wars (Bloom 2014). High uncertainty threatens future earn-
ings of firms and depresses stock prices. In a highly uncertain environment, firms
reduce their hiring and investment demand and postpone irreversible investments,
and consumers also reduce their spending (Bernanke 1983; Bloom 2014). Fur-
thermore, uncertainty may increase financing and production costs and may affect
inflation, interest rates, and risk premiums, which affects stock prices by affecting
expected cash flows and discount rates (Arouri et al. 2016).

However, it is argued that oil price shocks and EPU are interrelated and
jointly affect real stock returns (Kang and Ratti 2013; You et al. 2017; Das and
Kannadhasan 2020). Kang and Ratti (2013) point out that oil price shocks and
EPU affect stock prices by affecting expected cash flows and/or discount rates
of business firms. Moreover, it is argued that oil price shocks and EPU increase
the volatility of stock markets (Pastor and Veronesi 2012; Sadorsky 1999). For
example, oil price shocks that change relative prices, inflation expectations, and
real interest rates will affect EPU, and changes in EPU may affect systemic risks,
which may increase stock market volatility (Kang and Ratti 2013; Yang et al.
2021). Therefore, it is necessary to consider the effect of EPU along with oil
price shocks upon stock returns.

This paper uses QR analysis to study the joint impacts of changes in oil
price and EPU on the stock market returns of the G7 countries. QR analysis
as introduced by Koenker and Bassett (1978), is an extension to the ordinary
least squares (OLS) regression analysis. Compared to OLS analysis, which
shows only the average relationship between a dependent variable and a set of
independent variables based on the conditional mean of the dependent variable,
QR analysis shows the relationship at different quantiles of the dependent vari-
able. Thus, while OLS analysis gives an incomplete view of the relationship,
QR analysis provides a thorough view of that relationship by describing the
entire conditional distribution of the dependent variable. Therefore, QR analysis
provides information on the impacts of changes in oil price and EPU on stock
returns in different market conditions: during bullish market at upper quantiles,
bearish market at lower quantiles, or normal market at intermediate quantiles
(Neifer 2015; Mensi et al. 2014). Moreover, QR analysis is more robust to the
presence of outliers in the data, non-normal errors, skewness, and heterogeneity
in the dependent variable (Zhu et al. 2016).
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To conduct the analysis, we follow previous literature (see, for example, Arouri
et al. 2016; Das and Kannadhasan 2020; You et al. 2017) and estimate a series of
models starting with the following standard OLS model':

Ty = Qg+ 01Ty + a5l + a3epu, + ayry, + & ()

where 7, is real stock market return calculated as the first difference of the natural
logarithm of the real aggregate stock market price index (r,, = ln(SPt /SP._, ) * 100),
where sp, is the aggregate stock price index at time ¢. r,,_, is the one-period lagged
real stock return. r,, is real oil return calculated as the first difference of the natural
logarithm of the real West Taxes Intermediate (WTI) crude oil price. epu is the first
difference of the natural logarithm of the uncertainty policy index. r,, is real cur-
rency return calculated as the first difference of the natural logarithm of the real
effective exchange rate, and ¢, is a random error term. The focus of this paper is
on a, and a;, which measure the impact of changes in oil price and EPU on stock
returns, respectively. The lagged stock return (r,,_,) is included to see if there is pre-
dictability in the stock markets of the G7 countries based on previous return (Arouri
et al. 2016). Both r,, and r,_, serve as control variables.

Equation (1) assumes that changes in oil price and EPU have a linear/symmet-
ric effect on stock returns in that rising and falling oil prices and/or EPU have the
same effect on stock returns but in the opposite direction. However, many studies
find empirical evidence that oil price changes have an asymmetric effect on many
economic and financial variables (Cologni and Manera 2008; Hamilton 1996; Lee
et al. 1995; Mork 1989). For example, Mork (1989) finds that US economic activ-
ity responds asymmetrically to oil price changes in that the effects of oil price
increases were different from those of the decreases. Sadorsky (1999) finds that pos-
itive changes in oil price have a larger effect on US stock returns than do negative
changes. Likewise, changes in EPU may have an asymmetric effect on stock returns.
One explanation for this asymmetry is whether traders perceive changes in EPU as
short or long-lived (Bahmani-Oskooee and Saha 2019b). If a decrease in EPU is
perceived to be short-lived, traders may relocate only a small portion of their portfo-
lios from stocks to safer assets (or may not relocate at all), but if the decrease is per-
ceived to be long-lived, traders may relocate a large portion of their portfolios into
stocks. This behavior results in asymmetries in the effect of EPU on stock returns.
Another reason is the way traders may react to good (positive) and bad (negative)
news in the market. There is growing evidence suggesting that positive and nega-
tive news have asymmetric effects on individuals’ attitudes in that negative news
have a much larger impact on individuals’ attitudes than does positive news (Soroka
2006). For example, Zhou (2015) finds that the response of stock prices to bad news
is stronger than to good news, and Laakkonen and Lanne (2008) find that bad news
increase volatility more than good news.

To allow for asymmetry in the effects of changes in oil price and EPU, we
decompose these variables into positive and negative changes: r} = max (rm,O),
r> =min (r,,0), epu} = max (epu,,0), and epu; = min(epu,,0), and include these
changes in Eq. (1). This yields the asymmetric OLS model:

! This literature used these models or some other variants.
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o= Po+ Pirg_ + By vl + Br, + Blepul + frepus + fyr, + ¢ )

where ﬂ2 By ﬂ3 , and g7 measure the effects of positive and negative changes in oil
price and EPU on stock returns, respectively.” Whereas the symmetric OLS model
in Eq. (1) can provide information on “whether changes in oil price and EPU are
important for stock market returns”, it cannot provide information on “whether these
changes affect stock returns differently for markets with low returns than for mar-
kets with high returns”; that is whether stock market conditions (bearish, bullish,
or normal) affect the impact of changes in oil price and EPU on stock returns. The
same concern can be raised for the asymmetric OLS model (2); that is, while model
(2) can provide information on “whether positive and negative changes in oil price
and EPU are important for stock returns”, it cannot provide information on “whether
these positive and negative changes in oil price and EPU affect stock market returns
differently for markets with low returns than for markets with high returns.” To
address these issues, QR analysis is used (Nusair and Al-Khasawenh 2018; Nusair
and Olson 2019).

QR analysis is based on modeling the conditional rth quantile of the dependent
variable for some value of 7 € (0, 1):

0, (t/x)=a’ +x;ﬂ’ 3)

where Q, (t/x) is the conditional rth quantile of the dependent variable (r,,), a” is
the inter(fept which depends on 7, 7 is a vector of coefficients associated with rth
quantile, and x’ is a vector of explanatory variables (lagged real stock return, oil
return, changes in EPU, and currency return). To examine the impacts of changes in
oil price and EPU on stock returns using QR analysis, we use the following two QR
models:

0, (t/x)=aj+afry_ +ajr, +ajepu +a )

O, (t/x)= By + Biry_, + Byror! + 3o, + pitepu + i Tepu; + fir, (5)

where (4) and (5) are the symmetric and asymmetric QR models, estimated
using nine quantiles (r =0.10,...,0.90). These quantiles are then divided
into three regimes: low (7 =0.10,0.20,0.30) corresponding to bearish mar-
ket, medium (z = 0.40,0.50,0.60) corresponding to normal market, and high
(z = 0.70,0.80, 0.90) corresponding to bullish market (Nusair and Olson 2019). We
focus on a; and ag in the symmetric QR model (4), which measure the dependence
degree of stock returns at the 7" quantile to changes in oil price and EPU in each
country. In the asymmetric QR model (5), we focus on I, B * and B~ which
measure the dependence degree of stock returns at the zth quantile to positive and
negative changes in oil price and EPU, respectively.

2 A positive change in a variable indicates that the variable is increasing, whereas a negative change
indicates that the variable is falling.
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4 Data and empirical results
4.1 Data

Monthly data are used to conduct the analysis. Although the sample ends in May
2021 for all the countries, the start date varies by country with the longest sample
starting in February 1985 for Canada and the USA and the shortest starting in Janu-
ary 1998 for Italy (Appendix A provides data description). The data contains aggre-
gate stock market price indexes obtained from Yahoo Finance and represent end-of-
month closing prices. Uncertainty is measured by the Economic Policy Uncertainty
(EPU) index developed by the Policy Uncertainty Group, which is constructed based
on the method developed by Baker et al. (2016) and Arbatli et al. (201 9).3 The index
reflects information about news associated with uncertainty and is based on the vol-
ume of newspapers’ articles containing words related to “uncertainty”, “economy”,
and “policy”. The price of oil is measured by West Texas Intermediate (WTI)
obtained from the Federal Reserve Bank of St. Louis,* the consumer price index
(CP]) extracted from the IMF’s International Financial Statistics is used to calculate
real stock returns. The real effective exchange rate (REER) extracted from the Bank
of International Settlements is included as a control variable.’

4.2 Preliminary results

Table 2 provides descriptive statistics and a unit root test for the market returns and
the changes in EPU. The average monthly real stock return ranges between —0.111%
in Italy to 0.545% in Germany. The highest level of risk is observed in Italy with a
standard deviation of 6.424, and the lowest level of risk is in the UK with a standard
deviation of 4.078. The average monthly real oil return ranges between —0.001%
in the USA and 0.316% in Italy. The oil market was very volatile and risky relative
to the stock market with an average standard deviation of 9.880 across the G7. The
average monthly real currency return ranges between —0.088% in Japan and 0.053%
in the UK. The foreign exchange market was the least volatile market as indicated
by the standard deviation which ranges between 0.526% in Italy and 2.384% in
Japan. Overall, the G7 countries have experienced a great deal of uncertainty over
the sample period as indicated by the high standard deviation of EPU that ranges
between 18.799% in Japan and 39.442% in Germany. In addition, all the series,
except for EPU in Germany and Japan, appear to be non-normal as indicated by
the Jarque-Bera normality test, and all the stock and oil return series, the Canadian
foreign exchange rate, and EPU indexes of Japan and the UK are skewed to the left.
Besides, all the series exhibit a leptokurtic distribution (statistic is above 3), mean-
ing that the series have fatter tails compared with the normal distribution. In this
situation, the probability of seeing negatively extreme values is much higher than a
normal distribution (Aloui et al. 2012). Given these characteristics of the series, QR

3 More information on the index can be found at https://www.policyuncertainty.com/index.html.
4 Federal Reserve Bank of St. Louis, https://fred.stlouisfed.org/series/W TISPLC.

5 Bank of International Settlements, https://www.bis.org/statistics/eer.htm.
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analysis provides more efficient estimates for the effects of changes in oil price and
EPU on stock returns.

An explanation for our findings that the series are skewed to the left and have a
leptokurtic distribution could be the very volatile period for the G7 countries that
is covered in this study. Specifically, the period contains Black Monday in 1987;
the Iraqi invasion of Kuwait and the First Gulf war in 1990/91; the US recession
in 1990; the bursting of the Japanese asset price bubble in 1991; the bursting of
the dot.com bubble in 2000; the 9/11 attacks on the USA in 2001; the US financial
crisis in 2007; the Chinese stock market crash and the stocks selloff in the USA in
2015/16; the Brexit Referendum in 2016; and the COVID-19 pandemic in 2020.°
Lastly, and to avoid spurious results, the Augmented Dickey-Fuller (ADF) unit root
test is used to examine the stationarity of the series. The results show that all the
series are stationary.

Further analysis using the correlation coefficient showed that the stock returns
and changes in EPU are negatively correlated, stock returns and oil returns are posi-
tively correlated in all the countries, and that stock returns and currency returns are
negatively correlated in all the countries except in Canada.” To gain further insight
about the effect of changes in oil price and EPU on the stock returns, the next sec-
tion provides the results from estimating the symmetric and asymmetric OLS and
QR models.

4.3 Symmetric models

This section provides in Table 3 the results from estimating the symmetric OLS and
QR models (1) and (4). The OLS results show that while EPU has a significant neg-
ative effect on the stock returns in all countries, oil return has a significant positive
effect on the stock returns in Canada and Italy and no effect in the other countries.
Our finding that EPU has a negative effect on the stock returns is consistent with
previous studies, such as Wen et al. (2022) for the G7 and BRIC countries, Chiang
(2020) for Japan, Bahmani-Oskooee and Saha (2019a) for Canada, Japan, the UK,
and the USA, and Chiang (2019) for the G7 countries. Although our findings that
oil price changes have a positive effect on stock returns in Canada and Italy and an
insignificant effect in the remaining countries are in line with those of Lee et al.
(2012), they contrast with those of Cunado and Perez de Gracia (2014) who find a
significant negative effect of oil price shocks on stock returns in a sample of 12 oil-
importing European countries that included France, Germany, Italy, and the UK.
The one-period lagged stock return has an insignificant effect on the stock returns
in all the countries, implying that there no is predictability in the stock markets of

% We applied Bai-Perron multiple breakpoint test to the relationship between the variables and the test
showed no significant breaks for Canada and Italy, whereas it suggested one and two breaks in the other
countries (around the 2007/08 US financial crisis). However, including these breaks in the different mod-
els did not produce significant differences. Therefore, the models are estimated without including these
breaks. All unreported results are available upon request from the authors.

7 Results are not reported but available upon request from the authors.
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the G7 countries based on previous return. Moreover, the results indicate that cur-
rency return has a significant positive effect on the stock returns in Canada, a signifi-
cant negative effect in France, Germany, Japan, the UK, and the USA, and no effect
in Italy.

The results from the symmetric QR model show that EPU has a significant nega-
tive effect on the stock returns in Canada, France, Italy, and the UK at lower and
medium quantiles, suggesting that while falling(rising) EPU leads to higher (lower)
stock returns during bearish and normal markets, it has an insignificant effect at
higher quantiles when markets are bullish. We also find that EPU has a significant
negative effect across the entire quantile distribution of the stock returns in Ger-
many, Japan, and the USA, suggesting co-movement between stock returns and EPU
across the entire quantile distribution. This contrasts with Peng et al. (2018) who
find that EPU has a negative effect on the bearish market of Germany and Japan;
an intermediate dependence in the Canadian market; and no effect on the UK and
French markets. As for oil return, the results show that while oil return has a sig-
nificant positive effect on the stock returns in Canada, Italy, and the UK at lower
and medium quantiles, it has a positive significant impact in France and Germany
at lower quantiles, and an insignificant effect in Japan and the USA. This suggests
that while rising (falling) oil price leads to higher (lower) stock returns in Canada,
Italy, and the UK during bearish and normal markets, it leads to higher(lower) stock
returns in France and Germany during bearish market. Regarding the effect of the
exchange rate, we find that currency return has a positive significant effect on the
stock returns in Canada across the entire quantile distribution and that the effect
intensifies during extreme market conditions when markets are bearish and bull-
ish, implying that appreciation (depreciation) of the Canadian dollar leads to higher
(lower) stock returns. We also find that while currency return has an insignificant
effect on the stock returns in Italy, it has a significant negative effect in Germany at
lower and higher quantiles during bearish and bullish markets and it has a significant
negative effect on the stock returns in France, Japan, the UK, and the USA across
the entire quantile distribution, suggesting that currency appreciations (deprecia-
tions) lead to lower (higher) stock returns. Lastly, the one-period lagged stock return
has a significant effect on stock returns at lower and higher quantiles during bear-
ish and bullish markets in all but Canada, suggesting that there is predictability in
the stock markets of the G7 countries based on previous return only during extreme
market conditions.

Figure 1 provides summary charts for the QR coefficient estimates with 95%
confidence intervals (shaded area) along with the OLS estimates for the impact of
changes in EPU and oil price on stock returns. The OLS estimates of the conditional
mean effects of changes in both EPU and oil price are given by the red solid line,
and these estimates do not change. QR coefficient estimates are given by the solid
black curve and these vary across quantiles. As we move up from lower to higher
quantiles, the impact of EPU on stock returns increases in all the countries, whereas
the impact of oil return decreases in all but Japan which stays stable. Furthermore,
we evaluate the null hypothesis that the slopes are equal across different quantiles
using an F-fest. The results in Table 4 show that this null hypothesis can be rejected
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Canada France

Germany Italy

Fig. 1 Symmetric QR coefficient estimates for the impact of changes in EPU and oil price

at only a few quantiles, suggesting that the estimated coefficients in some cases have
not been constant.

4.4 Asymmetric models

This section provide in Table 5 the results from estimating the asymmetric OLS
and QR models (2) and (5). The results from the asymmetric OLS model show that
while positive changes in EPU have a significant negative effect on the stock returns
in Canada, France, Italy, Japan, the UK, and the USA, negative changes are insig-
nificant. This indicates that positive and negative changes in EPU have asymmetric
effects on stock returns since rising EPU lowers stock returns but falling EPU has no
effect. Both positive and negative changes in EPU have significant negative effects
on the stock returns in Germany, suggesting that rising EPU reduces stock returns
and falling EPU increases stock returns. Regarding the price of oil, the results show
that positive and negative oil price changes have an insignificant effect on the stock
returns of all the countries, except for negative changes in France and Italy that have
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a significant positive effect, implying that falling oil price reduces stock returns in
France and Italy. This contrasts with Hatemi-J et al. (2017) who find that rising oil
prices increase stock prices in the USA and Japan, whereas falling oil prices reduce
stock prices in Germany. Concerning the exchange rate, the results show that cur-
rency return has a positive significant effect on the stock returns in Canada, a sig-
nificant negative effect in France, Germany, Japan, the UK, and the USA, and an
insignificant effect in Italy. This implies that while Canadian dollar appreciation
leads to higher stock returns, currency appreciations reduce stock returns in France,
Germany, Japan, the UK, and the USA. Lastly, the one-period lagged stock return
has an insignificant effect on stock returns in all the countries, implying that there no
is predictability in the stock markets of the G7 countries based on previous return.

The results from the asymmetric QR model show that while positive changes in
EPU have a significant negative effect on the stock returns in Canada, France, and
the USA at most of the quantiles, negative changes are insignificant. This implies
that changes in EPU have asymmetric effects on the stock returns in these countries
since rising EPU reduces stock returns but falling EPU is insignificant. The results
for Germany, Italy, Japan, and the UK show that positive changes in EPU have a sig-
nificant negative effect on stock returns at lower and/or medium quantiles, whereas
negative changes have a significant negative effect at medium and/or higher quan-
tiles. This indicates that while rising EPU reduces stock returns during bearish and/
or normal markets, falling EPU increases stock returns during normal and/or bullish
markets. In addition, the results show that positive changes in EPU in most of the
countries have a significant negative effect on the stock returns at most of the quan-
tiles and that the magnitude of the positive changes is larger than that of the negative
changes. This suggests that positive and negative changes in EPU have asymmetric
effects on stock returns. Our results that EPU changes have negative and asymmetric
effects on the stock returns of the G7 countries and that the impact of rising EPU is
larger than that of falling EPU are in line with those of Huang and Liu (2022). They
are also in line with the results of Nusair and Al-Khasawneh (2022) and Bahmani-
Oskooee and Saha (2019b) who find that EPU changes have an asymmetric effect on
the stock returns of the G7 countries.

Regarding the price of oil, the results show that while falling oil price has an
insignificant effect on the stock returns in Canada and Japan, rising oil price leads
to higher stock returns in Canada at medium quantiles when the stock market is nor-
mal, and higher stock returns in Japan when the stock market is normal and bull-
ish. Conversely, we find that while rising oil price does not affect stock returns in
France, falling oil price reduces stock returns only during extreme market conditions
when the stock market is bearish and bullish. In Germany we find that while rising
oil price leads to higher stock returns when the market is normal and bullish, falling
oil price reduces stock returns when the market is bearish. This implies that positive
oil price changes increase stock returns during normal and bullish markets, whereas
negative changes reduce stock returns during bearish market. While rising (falling)
oil price leads to higher(lower) stock returns in Italy and the UK at lower quan-
tiles during bearish markets, both rising and falling oil price lead to higher stock
returns in the USA during normal and bullish markets. Concerning the effect of the
exchange rate, the results show that while currency return has a positive significant
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effect on stock returns in Canada at most of the quantiles, it has a significant nega-
tive effect at all quantiles in France, Japan, the UK, and the USA, a significant nega-
tive effect in Germany at lower quantiles, and an insignificant effect in Italy. This
suggests that while Canadian dollar appreciation increases stock returns at most of
the quantiles, currency appreciations reduce stock returns in France, Japan, the UK,
and the USA at all quantiles, and lower stock returns in Germany at lower quantiles
during bearish market. Lastly, the one-period lagged stock return has an insignifi-
cant effect on stock returns in Canada, whereas it has a significant negative effect
in France, Japan, the UK, and the USA at all quantiles, it has a significant negative
effect in Germany at lower quantiles, and no effect in Italy.

Figure 2 plots QR coefficient estimates along with OLS estimates and 95 per-
cent confidence intervals. The figure shows that QR coefficient estimates vary
across quantiles. This suggests that the sensitivity of the stock returns to changes
in oil price and EPU varies across the different states of the market. Furthermore,
as we move up from lower to higher quantiles, the impact of EPU on stock returns
increases and the impact of oil return decreases in most countries. Lastly, we pro-
vide in Table 6 an F-test for equality of quantile slopes, and the results show that
this hypothesis can be rejected at only a few quantiles, suggesting that the estimated
coefficients in some cases have not been constant.

Overall, our results show that the oil price has a positive effect and EPU has a
negative effect on the stock returns of the G7 countries. The positive effect of the
price of oil implies that rising oil price leads to higher stock returns. Theoretically,
the positive effect of the price of oil on the stock returns could be due to the state of
an expanding economy. Specifically, when the economy is expanding, production
increases and the demand for oil rises, which leads to higher oil price. However, the
increase in production is expected to have a positive effect on business firms’ cash
flows, which will, in turn, lead to higher stock prices (Das and Kannadhasan 2020).
Likewise, our finding that EPU has a negative effect on stock returns concurs with
theoretical connotations. As mentioned earlier that in a highly uncertain environ-
ment, firms reduce their hiring and investment demand and postpone irreversible
investments, and consumers reduce their spending (Bernanke 1983; Bloom 2014).
Moreover, high uncertainty may increase financing and production costs and may
affect inflation, interest rates, and risk premiums, which will have a negative effect
on expected cash flows of business firms and thus, depress stock prices (Arouri et al.
2016).

The results from asymmetric QR model clearly show that the positive and nega-
tive changes in oil price and EPU have asymmetric effects on the stock returns of the
G7 countries and that the stock returns are more vulnerable to changes in oil price
and EPU mainly during extreme market conditions of bearish and bullish markets.
This suggests that not only do positive and negative changes in oil price and EPU
have asymmetric effects on the stock returns of the G7 countries but are also affected
by market conditions. For example, while positive and negative oil price changes
affect stock returns in Italy and the USA when stock markets are bullish, they affect
the UK stock returns when the stock market is bearish. In France, negative oil price
changes affect stock returns when the stock market is bearish and bullish. This
suggests that positive and negative oil price changes may be related to investors’
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Fig.2 Asymmetric QR coefficient estimates for the impact of positive and negative changes in EPU and

oil price

sentiments. For instance, when stock markets are bullish, investors may interpret ris-
ing oil prices as good news, which may encourage investors to become more opti-
mistic about the economy and therefore, buy more stocks. Conversely, when the
stock market is bearish, investors may interpret falling oil prices as bad news due
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to their expectation of falling economic activity, in which case they may feel pes-
simistic about the economy and hence, sell stocks. Likewise, positive and negative
changes in EPU are, in some cases, related to market conditions. For instance, in
Germany, while positive changes in EPU affect stock returns when the stock market
is bearish, negative changes affect stock returns during normal and bullish markets.
In the UK, positive changes in EPU affect stock returns during bearish and normal
markets, whereas negative changes in EPU affect stock returns only the stock market
is normal. Additionally, we find that the impact of the positive changes in EPU is
larger than that of the negative changes.

We can compare our results with the results from previous studies that consid-
ered the joint impact of changes in oil price and EPU on the stock returns and used
the same methodology (asymmetric QR analysis). Only one study by Ziadat et al.
(2022) that used symmetric QR analysis and considered the joint impact of changes
in oil price and EPU on the markets of 20 oil-importing and exporting countries that
included France, Germany, Italy, Japan, and the UK from the oil-importing coun-
tries, and Canada and the USA from the oil-exporting countries. While their finding
that stock markets are not affected by oil price shocks in oil-importing countries is
not in line with our findings, their results that global EPU has a negative effect on
the stock markets in both oil-exporting and importing countries is in line with our
findings that EPU has a negative effect on the stock returns of the G7 countries,
albeit our results show evidence of asymmetries in the effects of changes of both oil
price and EPU. This is also in line with Zhu et al. (2022) who find that EPU has a
negative effect on stock returns of six countries that included the USA, the UK, and
the Euro Area. They also find that oil price has a positive effect on stock returns in
the short-run and long-run and a negative effect in the medium run, especially when
stock markets are bearish and bullish. This also seems to be in line with our findings
for the UK and the USA that oil price changes affect stock returns during bearish
and /or bullish markets. Similar findings are documented by Kang and Ratti (2013)
who find a negative effect of EPU and a positive effect of oil price on the stock
returns in Canada and the USA.

4.5 Robustness check

In the previous analysis, we examined the impact of changes in oil price and EPU
on stock returns in the G7 countries by estimating models (1), (2), (4), and (5). The
real effective exchange rate in addition to the lagged first-differenced real stock
return were included in the models as control variables. To check the robustness of
our results, we re-estimate the asymmetric OLS and QR models (4) and (5) with-
out including the control variables and see if the results for positive and negative
changes in oil price and EPU still hold. The results, reported in Table 7, show that
the effects of positive and negative changes in oil price and EPU on stock returns are
similar to those obtained from models that included the control variables reported in
Table 5. The estimated coefficients still carry the same signs and significance, indi-
cating that including control variables does not change the main conclusion of the
paper about the impact of changes in oil price and EPU on stock returns. Therefore,
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we can conclude that our results are robust because we still obtain similar results
whether control variables are included.

5 Conclusion and policy implications

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 G7 countries.
QR analysis provides information on the co-movement between stock returns and
changes in oil price and EPU in specific market conditions. We allow for asym-
metries by differentiating between positive and negative changes in oil price and
EPU.

We use monthly data from February 1985 to May 2021 and estimate four models
for each country: symmetric and asymmetric OLS and QR models. The symmetric
OLS model shows that while changes in EPU have a negative effect on the stock
returns in all countries, oil price changes have a positive effect on the stock returns
in Canada and Italy and an insignificant effect in the other countries. 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 except in Germany where they have a negative effect. 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 and negative oil price changes have an insignificant effect on the stock
returns in all the countries, except for negative changes in France and Italy that have
a positive effect, implying that falling oil price reduces stock returns in France and
Italy.

The symmetric QR model shows that while EPU has a negative effect on the
stock returns of Canada, France, Italy, and the UK during bearish and normal mar-
kets, it has a negative effect across the entire quantile distribution on the stock
returns of Germany, Japan, and the USA. We also find that while oil price changes
have a positive effect on the stock returns in Canada, Italy, and the UK during bear-
ish and normal markets, they have a positive effect in France and Germany during
bearish market, and no effect in Japan and the USA. On the other hand, the asym-
metric QR models show that while positive changes in EPU have a negative effect
on stock returns in Canada, France, and the USA across most of the quantiles, nega-
tive changes are insignificant. This suggests that changes in EPU have an asymmet-
ric effect on the stock returns since rising EPU reduces stock returns whereas fall-
ing EPU is insignificant. We also find that while rising EPU lowers stock returns
in Germany, Italy, Japan, and the UK when stock markets are bearish and/or nor-
mal, falling EPU increases stock returns in Germany, Japan, and the UK when stock
markets are normal and/or bullish but reduces stock returns in Italy when the stock
market is bullish. Besides, the results show that while rising oil price increases stock
returns in Canada, Germany, and Japan when stock markets are normal and/or bull-
ish, falling oil price has no effect in Canada and Japan but it reduces stock returns
in Germany when the stock market is bearish. We also find that while falling oil
price reduces the stock returns in France during bearish and bullish markets, rising
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oil price is insignificant. Moreover, while positive and negative oil price changes
have a positive effect on the stock returns in Italy and the UK at lower quantiles,
positive changes have a positive effect and negative changes have a negative effect
in the USA at medium and higher quantiles. This implies that while rising oil price
increases stock returns and falling oil price reduces stock returns in Italy and the UK
during bearish markets, both positive and negative changes increase stock returns in
the USA during normal and bullish markets.

5.1 Policy implications

Our findings have some important policy implications. First, because the impacts
of changes in oil price and EPU are not constant throughout the distribution of the
stock returns, policy recommendations drawn based on results from standard OLS
can be misleading. Second, our results show that changes in oil price and EPU have
significant effects on the stock returns in the G7 countries and that the effects are
asymmetric and related to market conditions. Accordingly, policymakers should
pay close attention to changes in the oil price and EPU and should know when and
how to respond to these changes. For example, falling EPU does not affect the stock
returns in Canada, France, and the USA, which suggests that investors and policy-
makers in these countries should not respond to falling EPU. On the other hand,
rising EPU in Germany, Italy, Japan, the UK, and the USA reduces stock returns
only when stock markets are bearish and/or normal. This implies that while inves-
tors and policymakers in these countries should not respond to rising EPU when
stock markets are bullish, they should respond to rising EPU only when stock mar-
kets are bearish and/or normal. Third, the results show that the impact of positive
changes in EPU is more important and larger than that of the negative changes. This
suggests that policymakers should devote more attention to rising EPU than falling
EPU. Fourth, positive oil price changes in most countries seem to be more important
than negative changes, and the impact is positive and mainly during extreme mar-
ket conditions during bearish and bullish markets. This suggests that policymakers
should devote more attention to rising than falling oil price and should avoid uncer-
tain information concerning oil price changes that may lead to more volatility in
stock markets, notably when markets are bearish or bullish.
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Appendix A

Data range

The table below gives the sample range for each country and the name of the
stock market price index:

Country Sample Stock market index name
Canada February 1985-May 2021 S&P/TSX Composite
France April 1990-May 2021 France CAC 40
Germany February 1993-May 2021 Frankfurt DAX

Italy January 1998-May 2021 FTSE MIB

Japan February 1987-May 2021 NIKKEI 225

UK February 1997-May 2021 FTSE 100

USA February 1985-May 2021 S&P 500
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