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Abstract The purpose of this paper is to contribute to the literature on stock
markets and energy prices by studying the impact of oil price changes in the
stock market returns of five developed countries (USA, Germany, France, Italy,
and Japan) and five emerging countries (Tunisia, Argentina, Thailand, Brazil,
and Jordan). A panel data approach is employed for the period covering January
2004 to December 2014. The methodology used in this paper is an international
multi-factor model which allows for both unconditional and conditional risk
factors to investigate the impact of the effects of the oil price risk and market
risk of the stock market returns depending on whether the returns for each risk
factor are increasing or decreasing. In the long-term, the oil price beta is
significant for five developing markets only when the oil prices are up and they
have not much effect on the emerging market for both up and down markets.
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Introduction

Although there is a rich literature on the relationship between energy price and the
macroeconomic aggregates, the analysis of the relationship between oil price and the
financial markets fell into a second position. One of the reasons appearing in this
context is that the researchers have often considered the hypothesis of the financial
market efficiency. This hypothesis assumes that the price of financial assets includes all
the available information, including public and exogenous information related to the oil
price within this framework, the oil price-related information is directly incorporated in
the price of the financial assets.

The extent in which the stock markets are affected by the oil price can be explained
by referring to the theory of the equity value where the share price is obtained by
discounting the expected future cash flows at a rate demanded by investors. Business
cash flows and discount rates reflect the economic conditions (inflation, interest rates,
production cost, income, economic growth and financial market confidence, etc.) which
can be influenced by the oil shocks (Apergis and Miller 2009;Park and Ratti 2008. As a
result, stock prices may significantly react to structures in the evolution of oil price.

In recent decades, many researchers have shown that oil price shocks have signif-
icant effects on the macroeconomic variables in most developed countries (Cunado and
Gracia 2005; Balaz and Londarev 2006; Gronwald 2008; Cologni and Manera 2008;
Kilian 2008; Lardic and Mignon 2006, 2008). However, much remains unknown about
the response of oil price risk in other emerging countries which have not been studied
and where the creation of stock markets, such as Brazil, Argentina Tunisia, Jordan, and
Thailand, is relatively recent. These countries are chosen in our study because they are
different from those of other emerging countries, especially the Gulf Cooperation
Council (GCC) ones in that they are oil net importers.

In addition, the main purpose of this paper is to study the long-term dynamic
interactions between oil prices and stock returns in five emerging markets (Brazil,
Argentina, Tunisia, Jordan, and Thailand) and compare their results with those of
developed countries such as (Germany, USA, Italy, France, and Japan), using a
multi-factor approach that allows for both conditional and unconditional developed
by Basher and Sadorsky (2006). Our study is among the very few ones dealing with a
panel data set of developed and emerging markets. The investigation of the compara-
tive analysis is based on the knowledge of the structure of the economy of these
countries and the absence of the literature review. On the other hand, the determination
of a comparative analysis between emerging and developed countries is interesting for
several reasons:

First, the emerging countries are not major players in the global market supply
compared to the oil-producing ones since their stock markets are likely to be less
sensitive to oil price variations than those of the developed countries.

Second, the emerging markets are different from the developed ones in that they are
less integrated into the global financial market and are extremely less susceptible to
regional political events.

As a consequence, studying the influence of oil price shocks on the profit-
ability of financial assets in two very different regions enables both investors
and authorities to understand the evolution the stock markets depending on the
evolution of oil prices.
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Our main results are as follows. First, we noted a neutral relationship in the
long term in the up and down oil market between the beta of the oil market and
the excess returns in the emerging countries, Second, and unlike the emerging
countries, the developed countries exhibit a significant long-run relationship when
oil markets are up.

Literature Review

The risk-return relationship in the stock market and the reaction of the stocks to a
variety of risk factors has been studied by many authors. There are two theories to
estimate the relationship between risks and returns; these are the Capital Asset Pricing
Model (CAPM) and the Arbitrage pricing Model (APT). In both models, the expected
returns are linearly related to risk factors and risk premiums.

The literature that used a model to a single factor can be classified into two groups:
Studies that use unconditional single-factor models based on Sharpe (1964), Lintner
(1965), Black (1972), and Fama and MacBeth (1973); and studies that use conditional
single-factor models based on Pettengill et al. (1995). On the other hand, studies that
expand the set of risk factors to examine the effect of the macroeconomic variables (as
systematic risk factors) on the stock returns use an unconditional multi-factor model
such as the APT developed by Ross (1976).

In the first instance, the CAPM model is used to verify the impact of non-
diversifiable risk (also known as systematic risk or market risk) on the stock
market returns. This model was introduced by Treynor (1961, 1962) and Sharpe
(1964), who built by Markowitz (1952), developed further by Lintner (1965),
Mossin (1966), and Black (1972); and extended by Fama and MacBeth (1973).
This model is a three-step portfolio approach which is a single-factor model that
based on only one risk factor, the market risk, and does not take other risk factors.
The stock risk is one of the systematic risk factors in the stock market, which is
cannot be eliminated by diversification. Ross (1976) tried to verify that market
risk is not the only element that could measure the systematic risk of the stock
returns. He developed the CAPM and created a multi-factor asset pricing model,
Arbitrage Pricing Theory (APT), as an alternative to the CAPM.

In the second instance, and according to Chen et al. (1986), the APT models
a linear relationship between an asset’s expected return, market risk, and other
external risk factors such as macroeconomic factors which can have an impact
on the asset returns. The APT model explored a set of economic state variables,
for instance market returns and oil prices as systematic risk factors. This model
analyzed the relationship between these risk factors and the US stock returns
and found a strong relationship between them. Their results showed that the
returns are exposed to the systematic economic news.

In the third instance, Pettengill et al. (1995) showed that when the realized
returns are used instead of the expected returns to estimate the CAPM, the effect
of the risk parameters beta in the returns must be conditional on the relationship
between the realized market returns and the risk-free rate. They therefore intro-
duced a conditional relationship between parameter beta and the realized returns
as an alternative approach to the one used by Fama and MacBeth (1973). They
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determined whether the direction of the market is “up” or “down” based on the relation-
ship between the realized market returns and the risk free rate, and separated the “up”
market from the “down” market to create a conditional relationship between the risk
factors and the realized returns. Whether the market is up or down depends on the effect of
the risk factors in the realized returns. Whether the market is up or down depends on the
risk-free rate, if it is positive or negative. When the excess market returns are positive, the
stock market is “up” and when the excess market returns are negative, the stock market is
“down”. If the excess market returns (or premium) are positive, the relationship between
beta and the returns will be positive. Moreover, if the excess market returns are negative,
the investor will hold the risk-free asset, which has a low beta, and the relationship
between beta and the return will be negative. Thus, while the relationship between the
expected returns and risk is always positive. Thus, while the relationship between the
expected returns and risk is always positive, the one between the realized returns and risk
can either be positive or negative depending on the market excess returns.

Empirically, several studies have been developed to analyze the impact of oil prices
on the stock returns in the developed countries. Today, emerging countries have
become more dependent on the volatility of oil prices. In fact, most studies have
been carried out in Russia, Brazil, South Africa, Asian countries (China, India),
and the GCC. The findings of these studies showed that these emerging countries
are likely to be more affected by the volatility of oil prices than the developed
countries. According to official statistics by the International Monetary Fund,
economic growth in the emerging economies outpaced growth in the developed
ones during the Subprime crisis.

The GDP of the developed countries in 2009 decreased by 3.6 %, while that of the
emerging countries increased by 1.7 %. Moreover, some other forecasts indicate that
emerging economies accounted for about 50 % of World GDP in 2050 (Chen and Chen
2007). On the other hand, in the emerging countries, particularly in India, China, Brazil,
and Russia, the world oil demand increased annually on an average of 1153 million
barrels per day during the 2001-2010 period. However, there is still much to be done
about the other emerging countries such as Jordan, Tunisia, Thailand, and Argentina.
Hence the objective of this research is to study the impact of oil price beta on the stock
market returns in these countries, then compare them with those of the developed ones,
such as the USA, Germany, France, Italy, and Japan. To answer this question, we state
the following hypothesis:

HI1/Equity returns in emerging countries (Brazil, Argentina, and Thailand) are
influenced by oil prices at the same level of than developed countries (USA, Japan,
Germany, France, and Italy).

Methodology and Data

Data

In this study, we examine the effect of oil price volatility on the stock market
returns during the period between January 2004 and December 2014. The
starting date of the sample period is determined by the availability of monthly

stock market returns.
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The data of this present study consist of monthly closing per country and the Morgan
Stanley Capital International (MSCI) World Index. The countries included in the study
are five emerging markets and five developed countries. The data are similar to those
used by Harvey and Zhou (1993). For the emerging countries, we retained Argentina,
Brazil, Jordan, Tunisia, and Thailand and for the developed countries we retained USA,
Germany, France, Japan, and Italy. Finally, we use the spot monthly crude oil prices of
the West Texas Intermediate (WTI) in dollars per barrel. All of the data are in the US
dollar (Table 1).

The vulnerability of a country to a rise in oil prices depends on oil importers.
According to this table, the USA is the largest importer of oil. In fact, in 2014, it was
found to be the largest consumer of oil. It differs from the other OCDE members whose
consumption deceased for nearly 10 years under the concomitant effect of the economic
downturn and energy efficiency policies.

The Japanese economy is heavily industrialized and relies heavily on oil as an
energy source. As a consequence, it is the second largest oil importer after the
USA with about 5.3 % of the total consumption of the world’s oil. According to
the 2009 International Energy Agency report, the oil imports stood at 3.408 mbd.
The growth of oil import is no longer supported by the developed countries, said
the Organization for Economic Co-operation and Development (OECD), but
supported by emerging countries like Brazil and Thailand. According to the
scenario of the International Energy Agency (IEA), the annual rate of imported
oil in Thailand was on average 793,900 (thousand bpd) in 2011, while the same
rate for Tunisia and Jordan was only 68,320 and 3680 (thousand barrels per day).
Thailand was more dependent on changes in oil prices with net imports of 793,900
in 2011.

Table 1 The position of each country on the oil market

The position of the country The net oil import (thousands of Date information
barrels per day)

Pays

The developed countries
Germany A net oil importer 2,219,000 2012
USA A net oil importer 7,713, 000 2013
France A net oil importer 1,668,000 2012
Italy A net oil importer 1,198,000 2012
Japan A net oil importer 3,408,000 2013

The emerging countries
Argentina A net oil importer
Brazil A net oil importer 343,600 2010
Jordan A net oil importer 68,320 2010
Tunisia A net oil importer 3680 2010
Thailand Un importateur net de pétrole 793,900 2011

Source: BP Statistical Review of World Energy
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Methodology

In order to investigate the relationship between oil price risk and the emerging
and developing stock market based on Basher and Sadorsky (2006), a CAPM
model that allows for conditional and unconditional risk factors is employed for
returns.

The First Step: the Estimated Coefficients Beta

In the first step, we estimate the beta coefficients (the market beta and the
oil price beta) on the risk factors for each country using the rolling
regression method. In particular, we estimate Eq. (1) using a rolling fixed
window length of 600 trading days (approximately 5 years of monthly
trading data).

The model takes the following form:
Ry =+ Byj Rms + Boy Ros +&ir (1)
The monthly return R;is measured by:
Ry =log(Ry /Ri-1 ) (2)

Where i is the country, ¢ is the time, R;is the return of the stock market i on
time f, « is a constant, R, is the excess market return, R, is the oil price
return,e;is the error term, and (;is the reaction of return stock market i to risk
factor x at time z. Obviously, 3, and [3,; are estimated coefficients denoting
the market beta and the oil price beta.

The Second Step: the OLS Regression

In the second step, a pooled data set consists of the stock returns and the risk factor
betas for each country from Eq. (1) using panel data estimation.

Model 1: Relationship between stock returns and risk factors (market beta and oil
price beta)

The unconditional model:
Equation 3 is an unconditional relationship between return and risk factors (market
beta and oil price beta).

Ry =vo + Y1; By + VY2 Boie + € (3)

Where (3, is the coefficient estimated from the first step for each country in time .
The conditional model:

Ri =vo + vi ' D1B1; + v "(I-D1)By; + vo' D2p,,

!

+ v (1-D2)B,; +€i (4)
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Where DI is a dummy variable equal to 1 when excess market returns are positive
(up market) and 0 otherwise (down market). The other dummy variables are similarly
defined for each risk factor.

D2 is a dummy variable that is equal to 1 when oil price returns are positive
and 0 otherwise. A priori, it is expected that y; ‘(yi ") andy, (v, ) each has
positive (negative) signs. The symmetry between the up and down markets can
be tested for the hypothesis that v, +v, '=0 versus the alternative, y; +y; # 0.
In a similar manner, the symmetry between the up and down oil price changes
can be tested from the hypothesis that y, '+v, '=0 versus the alternative, v, +
v, #0.

Model 2: The relationship between stock returns and risk factors (market beta, oil
price beta, and total risk)

The unconditional and conditional relationship between stock returns and risk
incorporating total risk, respectively, is given by Egs. (4) and (5).
The unconditional model:

Ry =Yo + Y1 Bric Y2 B2 T V2 B +Eir (5)

Where (3, is the coefficient estimated from the first step for each country in time.

12 is country i’s total risk. Total risk represents a combination of systematic risk and
the unsystematic risk. In your paper, the total risk is measured using the standard
deviation of stock market returns.

The conditional model:

Ri =vo + vi' D13y, + v (1-D1)By; + v, (1-D2) 3,
+ ¥, DIty + Vo (I-D1) Wy + € (6)
Model 3: The relationship between stock returns and risk factors (market beta, oil

price beta, and skewness)
The unconditional model:

Ry =7vo + Yi; Bra + Y2 Boie +Yu3tau + i (7)

Where 13 is country i’s relative skewness coefficients risk factors.
The conditional model:

Ri =vo + v1 'D1By; + vi' (1-D1)By; + v2 D23,
+ v, (1-D2) B, +v,sDl  wy + v, (1-D1) s, +ei (8)
Model 4: The relationship between stock returns and risk factors (market beta, oil

price beta, and kurtosis)
The unconditional model:

Ry =vo + Yi; Bia +Y2iBoie +Yuatay + i )
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Where 14 is, country #’s relative kurtosis coefficients risk factors.
The conditional model:

Ry =vo + vi' D13y, + v (I-D1)By; + v, D23,

+ v, (1-D2) 3, +v,uuDlg; + Vuu (1-D1) gy + e (10)

Empirical Results

Table 2 provides descriptive statistics of the variables used. For developed countries,
Germany and France have the highest mean returns averaging at 0.0046 and 0.0017,
respectively. Italy has the smallest average daily returns of —0.0013. Regarding volatil-
ity, the higher values occur in Italy (0.0676) and Germany (0.0691).The lowest standard
deviation, in contrast, occurs for the USA stock returns (0.0446) and for Japan stock
returns (0.0486). Regarding skewness, we can see that the coefficient of skewness is
negative in all cases, which means that the distributions are skewed to the left. The
kurtosis is greater than 3 in all cases, implying that all performance series are leptokurtic.

For the emerging economies, the lowest dividend yield is attributed to the Brazil
with an average of 0.0003, while most the highest means returns is recorded in
Argentina with 0.0118. In terms of the standard deviation, the lower value is observed

Table 2 Description of variables

Variables Measure

Dependant variable

Stock market returns  For per country, the monthly excess returns are calculated by subtracting the
(R) monthly
yield on a 3-month US Treasury bill from the continuously compounded daily
returns

Independent variables

Market beta (3, World market excess returns are measured by the excess returns of the MSCI
World
Market Index
Oil price beta (3,) The monthly oil returns are measured by the logarithmic differences of the spot
West
Texas Intermediate WTI in dollars per barrel
Total risk The total risk is measured using the standard deviation of stock market returns
Skewness Country /’s relative skewness
Kurtosis Country /’s relative kurtosis

The data of the stock market indices are compiled by MSCI data (www.msci.com/www.msci.cn) and yahoo
finance (https:/fr.finance.yahoo.com/). The data for the oil price are obtained from the Energy Information
Administration (EIA)
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on the Jordan stock exchange of 0.0546 while the highest is observed on the stock
exchange of Argentina with a standard deviation of 0.1186.

This high volatility in the emerging countries may be explained by the limited
number of listed companies, a limited number of investors, various economic, and non-
transparency of information. From Table 3, it can be noted that the skewness coefficient
is negative in most cases except in the case of Jordan, that is to say the distribution of
returns is asymmetric shifted left. This indicates that the market activity in these
markets has more negative than positive impacts during the period analyzed. The
kurtosis is greater than 3 in all cases; this means that all series are leptokurtic
performance, Harvey (1995) showed that the distribution of emerging market returns
is not normal with a negative skewness and kurtosis a greater than 3, which means a
higher risk of loss in terms of the probability value.

MSCI World Market Index Spot West Texas Intermediate (WTI)
Mean 0.0040617 0.0020427
Max 0.103504 0.076672
Min —0.2112785 —0.1514388
Std-Dev 0.0454403 0.0357448
Skewness —1.232526 —1.439618
Kurtosis 6.645888 6.974916
Jarque-Bera 31.40 36.40
Prob 0.000 0.000
ADF Unit root test
t-Statistic —9.162943 —6.809817
Test critical values: 5 % —2.883579 0.0000
PP Unit root test
t-Statistic —9.301461 —6.832121
Test critical values: 5 % —2.883579 —2.883579

The global market performance with the lowest standard deviation 0.045 illustrates
the benefits of portfolio diversification. It is important to note that the period of our
study is very volatile in the global stock market due to the Asian crisis of 1997-1998,
the bursting of a speculative bubble in the US housing market in 2000, the introduction
of the euro in 1999, the financial crisis in 2008, and the Arab revolution in 2011.

WTI brut oil price is characterized by positive average returns of 0.0020427 and a
standard deviation of 0.0357448 which means that there is an upward trend in oil prices
during the last decade.

The Jarque-Bera test statistics rejects the null hypothesis of normality in all the
countries and oil price at 1 % significance level. This non-normality is also evident
from the skewness and kurtosis coefficients. In order to determine the order of
integration of the variables, the Phillips-Perron and Dickey-Fuller tests are used to
check the existence of unit roots. The results for both tests show that all the oil and
financial series levels are non-stationary, and are also stationary in the first differences
at the 5 % level.

Table 4 reports the correlation matrix between risk factors. The correlation statistics
indicate a positive relation between the developed countries’ stock returns and the
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MSCI World except for Germany (—0.031), which is consistent with CAPM theory. In
addition, the stock returns in the USA show the highest correlation 0.067 with the
changes in oil prices. This could be due to the fact that the USA is one of the largest
world oil consumers. These correlations are positive for most developed countries,
suggesting that oil price increases over the last decade were seen as indications of
higher expected economic growth and corporate earnings in the developed market. This
implies that equity returns in the developed countries and changes in oil prices move in
the same direction and interpret new information in the same way between oil price
changes and stock returns.

The correlation between equity returns in the emerging countries and oil prices has
different degrees; Argentina, Brazil, Jordan, and Tunisia are positively correlated with
changes in oil prices. This means that their equity returns do not vary in the same
direction with oil prices. The analysis of the correlation matrix between the stock
markets in Thailand and the change in oil prices are not high of —0.107. This suggests
that there are international diversification strategies of portfolios of significant interest
in terms of risk reduction. The highest correlation is 0.199 in Brazil. This means that
diversification of this market allows of significant gains for the international investors
and help to reduce the total risk of their portfolios.

Regarding the correlation with the market risk, we noticed that Thailand has a very
high positive correlation of —0.011 with the market risk, while the negative correlation
and the lowest is recorded in Thailand with a value of —0.157.

The Results of the Estimation

We estimate four unconditional and four conditional models. Model 1 investigates the
relationship between the returns and all the systematic risk factors (market risk, oil price
risk). Models 2 and 3 add skewness and kurtosis, respectively, as risk factors, respec-
tively, to model 1. Model 4 evaluates the relationship between all the risk factors and
returns. We estimate four models for both unconditional and conditional cases. The
results of this OLS method are displayed in Tables 5 and 6.

The results of Hausman test for the unconditional and conditional models, respec-
tively, for the five emerging countries (Brazil, Argentina, Thailand, Tunisia, and
Jordan) allowed us to conclude that the individual effect is fixed and not random with
a probability = 0.000 < 0.01. The F-statistic of the regression is not significant except
for model 4. A low goodness of fit (R-squared) mean there are other macroeconomic
factor which can influence the emerging stock returns.

The results from all of unconditional models show that the estimated coefficient on
the market beta is negative and statistically insignificant. These results are in agreement
with the paper by Pettengill et al. (1995), Isakov (1999), Fletcher (2000), Hodoshima
et al. (2000), and Tang and Shum (2003). The estimated coefficient on the oil prices
risk factor is positively related to returns, but the relationship is insignificant in all
unconditional models indicating that at a monthly frequency, oil price risk factor is not
an important driver of excess stock market returns in emerging markets. These results
from beta oil prices are not similar to the study of Basher and Sadorsky (2006) in
establishing a positive and significant relationship between returns and oil beta in
emergent markets. By contrast, the estimated coefficient for the total risk and skewness
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to the risk-return relationship of the emerging markets is statistically insignificant
(Table 3). However, the estimated coefficient for the kurtosis is an insignificant factor
with a negative coefficient of —0.147185.

The results of models 2 and 4 (Table 6) show the conditional version of each
model. Some of the down and up market beta shows an insignificant correlation
with the emerging excess market returns except for model 4. However, conditional
oil betas show almost a non significant correlation with the emerging excess
market returns except for model 2. The result on market betas is not similar to
that of Hodoshima et al (2000) who found that model fits are better in the down
markets than in the up markets.

Hausman test is used to select either fixed or random effects models (Greene 2008).
The results of Hausman test for the unconditional and conditional models, respectively,
for the five developed countries (USA, Germany, Italy, France and Japan) made us to
conclude that the individual effect is fixed and not random with a probability =0.000 <
0.01. The R-square was about 0.028 which implied that oil price and other variables
accounted for about 28 % of variation in stock prices. F-statistic showed that the model
used in this study was relevant and significant at 1 % level except for model 1.

According to the results of our conditional models, the risk-return relationship is the
same in the up markets, and both of them are positive and statistically significant at a
5 % level but are negative and insignificant in the down market. This result shows that
developed markets with higher risk receive higher returns compared to markets with
lower risk.

This result is consistent with that of Pettengill et al (1995), Isakov (1999), Fletcher
(2000), Basher and Sadorsky (2006), and Tang and Shum (2003) who found a positive
relationship in the down market. However, this result is inconsistent with the studies of
Sinaee and Moradi (2010), who found a positive relationship between market risk and
returns in both the up and down markets during the period 2003 to 2005.

The results about the oil price risk factor are mixed. The oil price risk factor is
statistically insignificant and positive in the unconditional models estimated with
monthly data except for model 2. This coefficient is also positive and significant in
all the conditional models in the up markets, but is negative and significant in the down
markets except for model 3. In contrast, when oil prices are up, the relationship between
oil price beta and returns are found positive (in three out of the six models studied).
This result is found in previous studies, such as those of Jones and Kaul (1996),
Sadorsky (1999), Huang et al. (1996), El-Sharif et al. (2005), and Naifar and Dohaiman
(2013). Since oil constitutes a substantial input for many industries, its price increase
leads to economic crises by creating significant cost-push inflation, and consequently
reduce stock returns.

Model 4 presents the results of adding skewness and kurtosis to the risk-return
relationship. The unconditional model shows that skewness is negatively related to
returns, and the relationship is significant. The conditional model also shows a weak
relationship where the estimated coefficients of skewness are statistically negative and
insignificant for both up and down markets. The overwhelming rejection of skewness
indicates that it does not play a significant role in the development market monthly
asset returns. This result is inconsistent with that of Tang and Shum (2003) who
documented that skewness is a significant factor for conditional returns in up and
down markets.
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However, the results of the unconditional model show that the coefficient of kurtosis
is positive and significant at a 10 %. In contrast, the results of the conditional model
show that kurtosis is positively related to realize returns in the up and down markets,
but the estimated coefficient is not significant. These results are similar to those of Tang
and Shum (2003) who found that kurtosis does not play a significant role in the pricing
asset returns.

We implement five different types of panel root tests: the Lintner (1965) test (LLC),
the Breitung (2000) test, the Im et al. (2002) test (IPS), and the Fisher-type ADF and
Phillips-Perron (PP) tests. The results are based on the inclusion of an intercept and
trend. The results of panel unit root tests in level and one order of differentiation are
reported in Table 7.

For the oil beta and the market beta, Levin, Lin and Chu, Im, Pesaran and Shin W-
stat, ADF-Fisher Chi-square, and PP—Fisher Chi-square suggest no unit roots but again
the other tests fail to reject the null hypothesis in the levels. However, the emergent
stock returns and the developed stock returns are I (0). On the other hand, significant
evidence of non-stationary is suggested by five different types of panel root test.

Table 7 Panel unit root tests

R;; (emerging markets) R;, (developed markets) Market beta Oil price beta

In the level

Levin, Lin and Chu ¢ —18.1248 10.4313 —0.86535 196.427
(0.0000) (0.0000) (0.1934) (0.0000)
Breitung t-stat —12.5475 —7.73003 1.19048 —7.73003
(0.0000) (0.0000) (0.8831)  (0.0000)
Tm, Pesaran and Shin W-stat —15.5269 12.8647 0.87049 —12.8647
(0.0000) (0.0000) (0.1920)  (0.0000)
ADF-Fisher Chi-square 152.774 122.387 5.70276 122.387
(0.0000) (0.0000) (0.4573) (0.0000)
PP-Fisher Chi-square 151.518 126.177 4.43050 126.177
(0.0000) (0.0000) (0.6186) (0.0000)
In the first difference
Levin, Lin and Chu t —33.4782 —23.5428 —22.8506  —23.5428
(0.0000) (0.0000) (0.0000) (0.0000)
Breitung t-stat —-12.7209 —9.85628 —2.91924  —9.85628
(0.0000) (0.0000) (0.0018)  (0.0000)
Im, Pesaran and Shin W-stat —31.8225 25.8515 —22.0153  —25.8515
(0,0000) (0.0000) (0.0000) (0.0000)
ADF-Fisher Chi-square 233.646 231.827 213.150 231.827
(0.0000) (0.0000) (0.0000) (0.0000)
PP-Fisher Chi-square 89.3412 173.099 196.427 173.099
(0.0000) (0.0000) (0.0000) (0.0000)

(%), (**), and (***) denote the rejection of the null of a unit root at 10, 5, and 1 %. Ryis the return of stock
market
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Generally, based on the results of these panel unit root tests, it is clear that all our
variables contain a unit root in level and become stationary after first differencing.
Thus, all our variables are indeed I (1), which indicates that the series in the panel are
integrated of order 1.

We then implemented the panel cointegration tests proposed by Pedroni
(2004) to test for the existence of a long-run cointegrating relationship between
the average returns and the two beta variables. This is a residual-based test for
the null of a cointegration in heterogeneous panels. This is a residual-based for
the null of a cointegration in heterogeneous panels. Two series of statistics are
considered in the context of the Pedroni test (Table 8). The first set of three
statistics is based on pooling the residuals along the within dimension of the
panel, while the second set of statistics is based on pooling the residuals along
the between dimension of the panel. It allows for a heterogeneous autocorrela-
tion parameter across the members.

The results show that the null hypothesis of no cointegration is rejected by
Panel v-Statistic, Panel PP-Statistic, Panel ADF-Statistic, Group PP-Statistic, and
Group ADF-Statistic for the developed stock returns.

However, for the emergent stock returns, the two types of homogenous and hetero-
geneous panel cointegration except Panel v-Statistic, Panel rho-Statistic, and Group
rho-Statistic reveal that the null hypothesis of no cointegration is rejected at a threshold
meaning 1 % during the period 2004-2014.

From the obtained results, five out of the seven proposed statistics conclude in favor
of the existence of cointegration for emerging and developed stock returns. Therefore,
these panel cointegration tests point out to the existence of a long run relationship
between the oil beta and the emerging and developed stock returns.

Given that our variables are cointegrated, the next step is the estimation of the long-
run relationship. The OLS estimator is a biased and inconsistent estimator when applied
to cointegrated panels. Therefore, Pedroni (2000, 2001, 2004) suggests the estimation
of the long-run relationship using the FMOLS approach. This last not only generates
consistent estimates of the 3 parameters in small samples but also controls for the likely
endogeneity of the regressors and serial correlation.

For the emerging countries, the R-squared of the conditional and unconditional
models is not significant. On the other hand, the results in Table 10 for the
developed countries show that R-square was about 0.01. In the conditional model,
in all cases the R-square have increased. Compared to the unconditional model,
the influence of oil price fluctuations is lower when using conditional model. Next
to goodness of fit, it is important to test for autocorrelation. In the last line in
Tables 9 and 10, the result of the Durbin-Watson test is presented. The Durbin-
Watson test statistic is equal to 1.5 in all cases, indicating no autocorrelation
because this value is very close to 2.

First, we present the long-term relationship estimates for the emerging
countries (Table 9). The results show that oil price estimates are not significant
in the conditional and unconditional models. The estimated coefficients for the
market beta are insignificant in the conditional and unconditional models. The
total risk estimating the conditional relationship in the model 2 provides
negative and statistically significant coefficients of 10 % with a coefficient of
—0.0253, in the up markets.
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Table 8 Results from Pedroni’s panel cointegration tests

Variables

Within-dimension
tests

Between-dimension
tests

Statistic ~ Prob Statistic Prob
Returns stock market in developed Panel v-Statistic 4.048731 (0.0000)
countries Panel rho-Statistic  2.001301 (0.9773)
Panel PP-Statistic ~ 10.4034  (0.0000)
Panel ADF-Statistic —9.37703 (0.0000)
Group rho-Statistic 2.947627  (0.9984)

Group PP-Statistic

—12.60568 (0.0000)

Group —11.22736 (0.0000)
ADF-Statistic
Returns stock market in emerging Panel v-Statistic —0.00790 (0.5032)
countries Panel rho-Statistic  1.987779 (0.9766)
Panel PP-Statistic ~ —11.9298 (0.0000)
Panel ADF-Statistic —9.33595 (0.0000)

Group rho-Statistic
Group PP-Statistic

2931619  (0.9983)
—14.97078 (0.0000)

Group —12.01507 (0.0000)

ADF-Statistic

Results with a trend and time dummies. (*), (**), and (***) denote the null hypothesis of no-co-integration at
10, 5, and 1 % level of significance. For the within-dimension test, the null and alternative hypotheses are
Ho:p;i=1 for all i andH; : p;=p,=...=py< 1. For the between-dimension test, the null and alternative
hypothesis are Hy:p; =1 for all i versus Hy: p; < 1 for all i

Secondly, we also examine the nature of the long-term relationship between oil
prices and equity returns in the developed countries (Tables 9 and 10). In the uncon-
ditional relationship, the estimated coefficients for the market beta are positive and
significant except for model 1, while the estimated coefficients for the beta oil are
positive and not significant except for model 2. This result is not consistent with that of
Asteriou and Bashmakova (2013) who found a long-term negative coefficient for 10
Central and Eastern Europe. In the conditional model, the market beta is insignificant
when the stock market returns are rising, whereas the oil price beta coefficient is
positive and significant when the yields are rising. This suggests that equity returns
in the developed countries are sensitive to the volatility of oil prices when the
movement direction is positive.

The sensitivity of the stock markets to the market risk, to the risk of oil
prices, and to the total risk is studied in model 2. The results indicate that there
is no long-term relationship between the stock market returns and the total risk
in the conditional model. This result is consistent with the results of Asteriou
and Bashmakova (2013).

The long-term relationship between the stock market returns, the market risk, the oil
price risk, and asymmetry as an additional risk measurement are studied in model 3.
The estimation results show no significant reaction between the stock returns and the
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Table 9 Panel Group FMOLS results for emergent countries
Model 1 Model 2 Model 3 Model 4
CM UM CM UM CM UM CM UM
C 0.0107 0.0086  0.0079 0.0094 0.0116 0.0101  0.0110 —0.0034
(0.0502)* (0.3734) (0.2145)  (0.3348) (0.0421)** (0.3112) (0.0429)** (0.7314)
Om —0.0123 —0.009 —0.0109 —0.0014
(0.3322) (0.4829) (0.4028) (0.9183)
Dfy, —0.0048 —0.0065 —0.0065 0.0291
(0.8556) (0.8052) (0.8088) (0.2948)
(1-D1) By —0.0359 —0.0747 —0.0316 -0.1229
(0.5887) (0.3621) (0.6366) (0.0761)*
Bo 0.0115 0.0154 0.0287 0.0119 0.0116
(0.3714) (0.2601)  (0.5651) (0.3582) (0.3666)
D2 3, 0.0021 0.0398 —0.0015 0.0598
(0.9649) (0.0621)* (0.9761) (0.2259)
(1-D2) 3, 0.0123 0.0123 0.0204
(0.4117) (0.4133) (0.1777)
Total risk —0.004350
(0.3887)
D1 (total —0.0253
risk)
(0.0694)*
(1-D1) total —0.0003
risk
(0.9516)
Skewness 0.0013
(0.5768)
D1 —0.0012
Skew-
ness
(0.8402)
(1-D1) 0.0017
Skew-
ness
(0.5112)
Kurtosis —0.1471
(0.0995)*
D1 Kurtosis —0.6873
(0.00071 y***
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Table 9 (continued)

Model 1 Model 2 Model 3 Model 4

CM UM CM UM CM UM CM UM

(1-D1) 0.0419
Kurtosis

(0.7089)
R-squared  0.0028 0.0034  0.0049 0.0127 0.0037 0.0047  0.0104 0.0433
D-W-stat 1.5829 1.5828  1.5861 1.5893 1.5792 1.5807 1.5915 1.6172

(*), (**), and (***), respectively, designate the statistical significance at 10, 5, and 1 %. (3, and f,,
respectively, designate the market betas and the oil betas. UM and CM, respectively, designate the uncondi-
tional model and conditional model

asymmetries in the conditional model. This result is consistent with those of Asteriou
and Bashmakova (2013). As for the flattening, the estimated model 4 gives positive and
not significant coefficients in the conditional model.

Conclusion and Policy Implications

There is a growing body of literature per country and per region on the relationship
between the stock market return and oil price volatility. In this regard, most studies have
focused on the most advanced emerging countries (India, China, Brazil, Mexico, and
Russia). Very few studies have focused on other countries at the beginning of their
emergence (Jordan, Tunisia, Thailand, and Argentina).

The purpose of this article is to study the relationship between the stock markets
returns and oil price volatility for two different regions according to their degree of
growth by using an international multi-factor model that allows for conditional and
unconditional risk factors. Our paper is a particularly comparative analysis between
five developed economies (USA, France, Japan, Germany, and Italy) and five emerging
countries (an Asian (Thailand), two Latin American (Argentina, Brazil), an African
(Tunisia), and a Middle Eastern (Jordan)).

This idea is an important and an interesting contribution to the study because the
weight of the emerging countries in global GDP increased from 27.4 % in 1992 to over
than 40 % in 2011 and reached more than 45 % in 2007 according to the IMF.

For the emerging countries, the results appear to be robust, and our FMOLS
estimation reveals that the oil price beta does not cause an impact on the stock returns
of the five emerging markets. Our estimates are consistent with the empirical literature
(see, e.g., Huang et al. 1996; Henriques and Sadorsky 2008; Apergis and Miller 2009;
Sukcharoen et al. 2014). In addition, this result means that the information contained in
the oil price indexes cannot improve the forecast of the equity market index in these
countries. This can be achieved by developing rational asset allocation strategies
between the five emerging equity markets and by utilizing oil as a defensive hedging
strategy in case of equity market turmoil. Another plausible explanation is that the
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emerging stock market indices are dominated by non-oil industries such as telecom-
munications and construction which are less dependent on oil.

These empirical results, findings have practical implications and relevancy for both
institutional investors and retailers operating in these five countries, in particular, and
for policymakers, in general. Indeed, recent financial liberalization agendas put into
practice by these five emerging states were successful in making their domestic
economies grow faster along with more trading activities in their distinctive stock
markets. It is in the best interest of the five states to speed-up their financial reform
measures, including privatization programs and enhancing prudential regulations and
policies, so as to make their five equity markets more perceptible and efficient in
processing and divulging information. This ramification of these results for decision-
makers is that crossing-out of restrictions and barriers to the influx of foreign capital to
emerging equity markets is expected to improve and enhance growth and liquidity in
these financial markets. This is because more liquid capital markets offer lower
borrowing costs of emerging entities aspiring to raise equity funds domestically.
Moreover, international financial institutions will be willing to diversify their portfolios
by tapping the five emerging financial markets in order to diversify across countries
with a wide range of risk/return alternatives.

However, some other conclusions suggest that both positive and negative
effects of crude oil on the stock market returns may not easily be transmitted to
stock prices as in the case of the developed countries. This is justified by the lack
of liquidity in the emerging stock markets, which represents a hurdle to risk
transmission from oil to local stocks.

Unlike the emerging countries, the developed countries exhibit a significant long-run
relationship when oil markets are up, this result will be of interest for empirical models
of forecasting and for theoretical models that require as a pre-requisite a cointegrating
relationship between oil price and the stock market. In addition, this result may be
explained by the highest economic growth in these countries that are characterized by
the presence of some oil and gas listed firms consuming an important quantity of
energy and may thus be heavily dependent on oil production and supply. More
precisely, unfavorable changes in oil prices would reduce their economic performance,
leading to lower their diversification benefits because of less cash-flow generated by
firms’ activities.

From an investment point of view, this result shows that the oil market and the stock
markets in developed countries are more integrated than in the emerging countries. This
implies that the expected benefits of investment strategy between the developed
countries and oil stocks are low. Thus, investors in the developed countries should
seek other foreign countries for new investment opportunities in order to build efficient
portfolios. In addition, the significant relationship between the oil prices and the stock
prices implies some degree of predictability in the stock markets of the developed
countries. As a consequence, cffective speculation and arbitrage strategies can be
developed in light of our empirical results.

Nevertheless, our study has some limitations related mainly to the data and the used
estimation model. First, according to Sadorsky (1999), the CAPM model does not
highlight the dynamic relationship between oil prices and stock market returns. This
limit was incorporated by Haung et al. (2005) who used a multivariate model to test the
impact of oil price volatility on the stock market returns.
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Second, we use daily data instead of weekly data. According to several authors, such
as Mohamed El Hedi Arouri and Christophe Rault (2012), the weekly data may
adequately capture the interaction between oil and stock prices in the region.

Third, by using a group of five emerging countries and five developed countries, a
recent paper argues that there is a relationship between oil prices and the stock returns.
This suggests that this relationship is not always clear. An analysis by country of this
link would be informative to examine the robustness of the findings.
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