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I ntroduction

For a long time since the tremendous oil price khad the 1970s till the last recent days Oil
prices have been showing spectacular movementshwias been at the forefront of the
increase in uncertainty of the energy sector. Qutire period spanning 2007 to 2008 the oill
price has increased from 60 dollars to cross theshold of 100 dollars reaching the record of
147 dollars by barrel in July. The prices have bsleowing a decrease by August to reach
only 115 dollars, the price that has been droppezk lour months later to be traded at 45
dollars at the end of December 2008. The cycle heiisg launched again around March and
April 2009 when oil was traded at about 40 dollpes barrel to reach by August 2009 the
level of more than 70 dollars per barrel. Actudhg Brent oil crude was traded in the first

half of January 2014 at about more than 107 dofiardarrel.

The oil price rise and fall forms one of the sesidactors that really affect consumers,
producers and Markets especially in terms of castdjng strategies and incentives to launch

new investment in technology or reorganize fornre¥n

No long time after the tremendous oil price shotkhe 1970s a large body of literature has
been developed to identify the impact of the oit@rchanges on the real economic activity.
Authors such agdamilton (1983), Jimmenez-Rodriguez and Sanche®HR0Cunado and
Perez de Gracia (200@mong others have investigated the interdependbat&een oil
prices and GDP in the major developed countrie® Whrk realized byHamilton (1983)
establishing oil price shocks as a factor contmguto recession in the American economy
was stimulated several studies on the impact gbrige on various macroeconomic activities.
Findings reveal that it has a statistically sigraft influence of oil price shocks on

macroeconomic activities in the G-Tdlogni and Manera, 200&ilian, 2009) G-7 and



Norway Jimmenez-Rodriguez and Sanchez, 2@ Asian countrie€Cunado and Perez de

Gracia, 2005).

Despite the significant body of research has exadththe effect of oil price shocks on GDP,
only a few researchers focused their attention wploeing how changes in oil prices
influence the stock market returns. The most knawerks in this field remain those dbnes
and Kaul (1996), Sadorsky (1999), Huang et al. §)9EI-Sharif et al. (2005), Naifar and Al
Dohaiman (2013), Chang and Yu (2013), Mohanty,l.e2811), Nguyen and Bhatti (2012).
While Huang et al. (1996¢o not find a significant connection between git@ shocks and
stock returns for some specific markets such asdhéhe S&P 500 stock market, several
authors such asandha and Faff (2008), Papapetrou (2001), Sadd¢i€kg9), Issac and Ratti
(2009), and Shimon and Raphael (200@onfirm the negative reaction of stock returns
following the increase in oil prices. F@iner (2001)the real stock returns are significantly

sensitive to the oil price futures, but this cortizetis non-linear.

This study estimates the effect of oil price shoakd oil production on stock market returns
and volatility using monthly data for high coungriever the period spanning 01 January 1991
to 29 September 2013. We argue that it is importantonsider the effect of different
macroeconomic aggregate variables to supervisalitieet and indirect effect of oil price
shocks on stock returns in order to understand amendetails how investors react to the

changes in oil prices over the time.

An EGARCH-M model is conducted to specify the macanomic variables effect on both
returns and volatility of the stock market returBsidence supports the negative connections
between oil price changes and stock market refiomeall selected countries with exception to
the case of Singapore where the oil price shocks ha impact on stock price. The olil price

changes exert significant positive effects on tloéamity of stock returns for all selected



countries with the exception to the cases of thenée and the UK where there is no

significant relationship between oil price shocks #he volatility of stock returns.

The rest of this paper proceeds as follows. Ini@edtvo, we present the literature review on
the sensitivity of stock market returns to oil prichocks. Section Ill focuses on the empirical
analysis. In this section we present the variakel@endions and the modelling approach. The
discussion of empirical findings is the subjecttioé fourth section. And finally, section V

concludes.

2. Literaturereview

Recently, the connections between oil price andksteturns has come to the forefront of
public attention and this probably because of #w that Crude oil prices have been showing
an exceptional volatility which has led to an irage in uncertainty of the energy sector, the
whole economy as well as the financial marketse problems caused there to be a concern
with a re-examination of what exactly can be thelieation of the negative connection
between oil prices and the stock returns. Prevaiudies in this subject document that oil
price increases and volatility lead to rising itif\a and unemployment and therefore depress

macroeconomic growth and financial assé&tsiion and Raphael, 2006

The oil price changes have attached a great destesftion of both financial practitioners and
market participants because of two reasons. Firthy affect substantially decisions made
by producers and consumers in strategic plannird) @oject appraisals. Secondly they
determine investors’ decision in oil-related adies, portfolio allocations as well as risk
management. Because of these influences the abdlitgccurately forecast the oil price
changes is of high importance for decision makmthe financial area. In this linéyouni et

al. (2012, p. 284argue“Aggregate output dynamics and corporate earnings e also

severely affected, and policymakers should condigevolatility impacts of oil price when



conducting economic policies. Moreover, to the mixtinat oil price volatility provides
information about risk levels and how financial @sseturns should behave in response to oll
shocks, accurately modeling and forecasting oikc@riolatility are crucial for financial
decisions involving oil investments and portfoigkrmanagement particularly with regard to
the valuation issues of oil-related products andrgy derivative instrumentsThis indicates
that investors can likely better manage their piidfonce they make an efficient oil-volatility
forecast roner et al., 1996 Considering these findings several researche® leeen
conducted to examine the behaviour of oil price amlatility because of their
macroeconomic and microeconomic effects in the wieglonomy and in the specific case of

financial markets.

The major works on oil fluctuations have been fecuaround the effects on macroeconomic
variables. Among other&ebeca and Sanchez (2004, 2009), Nung et al. (28@5¢rine and
Mignon (2008), Jacobs et al. (20and Yazid Dissou (2010document that macroeconomic
variables are significantly sensitive to oil pricereases and volatility=ksi et al. (2012)
argue that since oil constitutes a substantialtifigrumany industries, the increase in oil price
leads to economic crises by creating significast-gpash inflation and higher unemployment.
In this line,Basher and Sadorsky (200aresume that a rise in oil prices acts as inflateon
and lead therefore consumers to look for altereagwergy sources from one hand and
increases risk and uncertainty from the other hand, this affects seriously the stock price
and reduce wealth. Using a multifactorial modehufitration that allows for both conditional
and unconditional risk factors these authors forotmist evidence that oil price risk impacts

the performance of stock markets in emerging coestr

Despite the important number of studies developethe links between oil price movements
and the macroeconomic activity a few papers stglyire connections between oil price

volatility and stock returns are identified. Somagpers add other variables to supervise the
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stock returns behaviours. Among others oil produrctis introduced as an explanatory
variable byKilian (2009), Kilian and Park (2009) and Guntner (20B2tnanke et al. (1997)

and Lee et al. (2014ntroduced the short-term interest raf@dorsky (1999), Park and Ratti
(2008) and Cunado and Perez de Gracia (2003, 2003)developed models that associate
the stock returns to different variables includwigprice, oil production, short-term interest

rate and industrial production.

Jones and Kaul (199@sed quarterly data for Canada, Japan, the UKtlandJS over the
period 1947-1991 to test whether the reaction atksteturns to oil shocks can be justified in
terms of current and future changes in real cashsfland or changes in expected returns. The
aim of the study is to determine if stock markets rational, defined as fully conforming to
the impact of oil price shocks on dividends. Based standard cash-flow dividend valuation
model and employing the Producer Price Index fet ta proxy the oil price index, evidence
in the case of the US and Canada supports théhaicthe reaction of stock prices to oil price
shocks can be completely accounted for by the wsffdat induce these shocks to real cash
flows. Findings for the Japan and the UK are withmportant significance. Using a Vector
Autoregressive (VAR) model over the period 19794,9%uang et al. (1996pund that daily

oil futures return presents no significant effecttbe broad-based market indexes such as the
S&P 500. Three years laté&sadorsky (199%leveloped an unrestricted VAR model including
monthly data of oil prices, stock returns, shortrtanterest rate, and industrial production
over the period 1947-1996. Their results show dhigirice played a pivotal role in explaining
the US broad-based stock returns. These findingalidate those ofHuang et al. (1996)
They are in contrast also to the results obserme@hien et al. (1986according to which
returns generated by oil futures are without sigaift impact on stock market indices such as
S&P 500, and there is no gain in considering thke caused by the excessive volatility of oil

prices on stock markets. The non significant cotioecbetween oil price shocks and the



stock price is also confirmed BD09 by Apergis and Miller Their findings do not support a

large effect of structural oil market shocks orcktprice in eight developed countries.

Park and Ratti (2008¢xamine the effects of oil price shocks and oitgwolatility on the

real stock returns of the US and 13 European cmsntiver the period from January 1986 to
December 2005. Using a multivariate VAR model tieynd that oil price shocks exert a
statistically significant impact on real stock metsi in the same month or within one month.
Evidence shows also that this result is robustetsonable changes in the VAR model of

variable order and inclusion of additional variable

Along the same lineNaifar and Al Dohaiman (2013ave investigated the nature of the
relationship between crude oil prices, stock makedturn and macroeconomic variables.
Their analysis has been conducted in two stepstlyithe authors examined the impact of oil
price change and volatility on stock market retuumsler regime shifts using a sample
composed of the Gulf Cooperation Council (GCC) ¢oes. To generate regime probabilities
for oil market variables they employed a Markovimegrswitching model. Two state Markov

switching models have been used what are the ceigisme and non crisis regime. In a second
time, they investigated the non-linear connectitmetween oil price, interest rates and
inflation rates before and during the subprimeigrishey considered various Archimendean
copula models with different tail dependence stitet. The main findings they obtain show a
regime dependent relationship between GCC stockehaeturns and OPEC oil market

volatility with exception to the case of Oman. Theesults show also an asymmetric
dependence structure between inflation rates amtkooil price and that this structure orients
toward the upper side during the recent financiai They found moreover a significant

symmetric dependence between crude oil prices la@dshort-term interest rate during the

financial crisis.



Moreover, many recent papers have investigatedhehdtiture stock market returns can be
predicted based on past oil price changes. Amohgrddriesprong et al. (200&)sed data
from eighteen developed and thirty emerging coastriTheir main objective is to test if
monthly oil price evolutions contribute to preditte stock market return. Their findings
confirm the significant predictability in twelve degoped markets as well as in all selected
emerging marketslong et al. (2002gocument a significant negative association betvwke
lagged petroleum industry returns and the US stonakket. These findings confirm those of
Papapetrou (2001)sing 1989-1999 monthly data of the Greek stockketa The results of
his study show, in fact, that oil price forms arportant component in explaining stock price
movements, and the increases in oil price shoctace serious depressions in real stock

returns.

Similarly, Issac and Ratti (200%est the long run relationship between the worldepof
crude oil and international stock markets. Theydus&ector Error Correction model over the
period spanning January 1971 to March 2008. Thatseor six OECD countries confirm a
clear long-run connection between oil price and stack market returns what means a

negative reaction of real stock prices to the iaseein oil prices.

The negative reaction of real stock prices to tiedase in oil price is attributed according
several authors to the direct effects of this iasezon cash flows and inflation. In fact, oil
price can corporate cash flow since the oil prioestitutes a substantial input in production.
Moreover, oil price changes can influence signiftbathe supply and demand for output at
industry sector and even at whole economy levehs€quently, oil price changes can the
firm performance through its effect on the discouaté for cash flow because the direct effect
that may exert on the expected rate of inflatioth e expected real interest rate. These direct
and indirect effects of the high volatility in gkices seem likely to increase uncertainty at

firms and in the economy. In this linBgrnanke (1983andPindyck (1991)document that

8



higher change in energy prices creates uncertahbut future energy price and incites,
consequently, firms to postpone irreversible inwestt decisions in reaction to the profit

prospects.

Other studies provide important evidences on thenections between oil price and stock
returns. Among others, introducing nonlinear efeCiner (2001)confirms the negative

impact of oil price futures on real stock returiitie same result indicating that oil price
increases lead to reduce stock returns is comnsbrdyed by many authors such@sleil et

al. (2008)for US, UK and FrancePark and Ratti (2008jor US and 12 European oll

importing countries, andNandha and Faff (2008fpr global industry indices (except for

attractive industries).

Reboredo and Rivera-Castro (2)lexamine the connection between oil price andkstoc
market returns using daily data that consists efaggregate S&P 500 and Dow Jones Stoxx
Europe 600 indexes and US and European indus&@bis (automobile and parts, banks,
chemical, oil and gas, industrial goods, utilitite’decommunications, and technologies) over
the period from 01 June 2000 to 29 July 2011. Basedvavelet multi-resolution analysis

they found that oil price changes have no muchcetia stock market returns in the pre-crisis
period at either the aggregate as well as the is¢divel. With the onset of the financial

crisis, their findings support the positive intgpdadence between oil price shocks and the

stock returns at both the aggregate and the séueh

The analysis of the relationship between oil pris& and stock returns have been also the
subject of the study dfl-Sharif et al. (2005for a sample composed of the UK-listed oil and
gas firms. They find that changes in crude pritles,stock market condition as well as the

exchange rate as risk factors exert significanticigpon oil and gas stock returns.



Aloui and Jammazi (200%eveloped a two regime Markov-switching EGARCH mldd the

interdependence between crude oil shocks and saébekns. Using data for France, UK and
Japan over the period spanning January 1987 tonbese2007, findings show that net oil
prices play a pivotal role in determining firstlyet volatility of real returns and secondly the

probability of transition across regimes.
3/ Empirical Analysis
3.1/ Variable definitions and M odelling Approach

We use monthly data to analyse the impact of atepshocks on 8 international stock
markets over the period from 01 January 1991 t&@%ember 2013. The starting date of the
sample period is determined by the availabilityrainthly stock market return. The countries
included in the analysis are US, SWISS, FRANCE, @BNX, UK, AUSTRALIA, JAPAN
and SINGAPORE. Other papers that also use montily are those cdadorsky (1999), Park
and Ratti (2008), Driesprong et al. (2008), Leale{2012) andCunado and Perez de Gracia
(2013) among others. The data for stock market indicescampiled by DataStream and
completed based on information available in thesBEehos.fr” pages. Returns in each market,
denoted R are computed using the first difference in theura logarithms of the aggregate
stock market indices following the following equati R, = (In(P,) — In(P,_,)) x 100,
where Rrepresents the stock market index at the time tavioid the impact of the inflation
rate we use approximately the real stock returstead of the returns calculated for each
market. The real stock return is computed as thiéerdhce between continuously
compounded returns on the stock price index andirtfl@tion rate. The inflation rate is
measured as the first logarithmic difference of ¢tbasumer price index. This proxy for the
real stock return is already used Byrk and Ratti (2008and Cunado et Perez De Gracia

(2013) The data for the oil price and the oil productiare obtained from the Energy
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Information Administration (EIA) database and theternational Financial Statistics
(International Monetary Fund). Finally the data fioee macroeconomic data (Oil production,
Industrial production and Short-term interest ratase compiled by the International

Financial Statistics (International Monetary Fuadjl the Global Financial Data.

Based on the studies realized ®ydorsky (1999), Park and Ratti (2008), Cunadeest#De

Gracia (2013), Bernanke et al. (1997) Kilian andkR2009) and Guntner (2013), Lee et al.
(2012) we include the oil price, oil production, induatrproduction and short-term interest
rates in the analysis to supervise the behaviafraiternational stock markets return to the

oil price shocks. The variables used in our modelcamputed as follows.

In this paper we use the real national price fahezountry as a proxy for the oil price. The
real national price is computed as the producthefrtominal oil price and the exchange rate
deflated by the consumer price index of each cguiitne UK Brent nominal price is used as
a proxy to the nominal oil price. This proxy is cmonly used by several authors such as
Cunado and Perez de Gracia, (2003, 2005, 2013Eagdmann et al., (2011 order to

investigate the type of interconnections betwednsloocks and macroeconomic variables.
The exchange rate refers to the number of uniteaafl currency per one USD. The data for

the exchange rate are compiled from the OANDA pages

Monthly data on oil production are available in théS EIA (Energy Information
Administration). The use of this variable togethgth the oil price is motivated by the wish
to benefit from the dispersion between oil supphyg @il demand shocks. This variable is

earlier used by ilian (2009), Kilian and Park (200@ndGuntner (2013)

To supervise the indirect effects of oil price skwon real stock returns we include two
variables commonly used in previous studies. Basethe studies dBernanke et al. (1997)

Sadorsky (1999), Park and Ratti (2008) and Leel.e(2@12) and Cunado and Perez de
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Gracia, (2013)we use the short-term interest rate. The usei®iHriable is motivated by the
fact that central bank react sensitively to higb#rprices through the short-term nominal
interest rate. This reaction induces an indire&oefof oil price shocks on real economic
activity and therefore on real stock market retuiifitee second indirect effect of the oil price
shocks on the real economic activity and theretbeereal stock returns is supervised using
the industrial production variable. The real indiastproduction is computed as the nominal
industrial production deflated by the consumer giiiedex of each country. This measure is
inspired based on the works $fdorsky (1999), Park and Ratti (2008) and Cunaddrerez

de Gracia, (2013).

To investigate the direct and indirect effects bfpoice shocks on stock markets return and
volatility we employ an Exponential Generalized @uegressive Conditional
Hetéroskedasticity model with an ARCH-in-mean teth®e so-called EGARCH-M model.

The use of the EGARCH specification allows supéngshe possible asymmetries in effects.
Our model is defined by the following equations ({&tjons 1 to 4):

R =a, +a,0ILPRICES+a, OILPRODUCTION-@, INDUSTRIALPRODUOCK,

n (1)
+a,SHORTTERMINTERESTRAFEY B R u[, +h, u
i=1

u=yvhe, e=iid(01) @

h = exp(c+ A, OILPRICES+ A, OILPRODUCTION- 4, INDUSTRIALPRODUON,
+1,SHORTTERMINTERESTRAFEplog , ,¢ dlog N

3)
g =|e|-V|e- Z¢ 4)

Whereg has a generalized distributed error. Z and V regesespectively the asymmetry

and the scale terms. In the formulao}, denotes the constant termy,to a, capture the
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macroeconomic variables effect on returfisto S, are the coefficients of the lagged return
terms; n describes the lag order for each courafgutated by the Final Prediction Error
Criterion; p, the coefficient on the Arch-in-mean term repréisgnthe market price of risk,

and ,u\/ﬁ represents the market risk premium for expect ijatWe assume that investors

are risk averse and therefore we, expetd be positive. In the equation &p express the
inverse of the natural logarithm function; c reprgs the constant termd;to A, measure the
macroeconomic variables’ effects on volatilit; and  represent the coefficient on the
lagged squared residual and the lagged squarednecari respectively. There are three
advantages of using such a specification. Firstly;,can explain the effect of macroeconomic
variables on both return and variance specificatid@®econdly, it allows us to measure the
ARCH-in-mean effects. Finally, we can evaluate @alsgmmetric effects of surprises on the
volatility of returns. Compared to GARCH models #8ARCH specifications offer different
advantages. First, if we apply the logarithm of theerm, the variancé, will take positive
values and therefore estimation of equation 3 do¢sequire restrictions except thatdk 1

for EGARCH, which facilitate the numerical computat Secondly, we can capture the
leverage effect by the coefficient Z. As admittadHamilton, 1994, pp. 668-669¢vidence
on asymmetry in stock-price behaviour has beenladed by many researchers. Negative
shocks assume to increase volatility more thantipesshocks do. Since higher oil price

increases the production costs and therefore redilneevalue of equity, a higher oil price

induces an increase in the risk of holding stoGenerally we assume that the error tegm

is normally distributed, which is obviously too atg as a hypothesis. Consequently, this

assumption has been relaxed and we have suppaeed] thas a generalized distributed error.
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3.2 Estimates

The assumption of efficient market indicates ttatls market returns can’'t be forecast and
therefore stock returns should be regressed onltherconstant term. However, because of
the market macro structural characteristics, theragconomic variables impact is often

present in the stock market returns.

The estimating results of the volatilities and sfestions on the market returns for 8

countries are presented in Tables 1 to 3. In Tablg, is the constant term of the return
specification. Coefficientg3 to 4, evaluate the autoregressive behaviour of returasthe

estimated coefficients on the lagged terms of ntameturn). a; to a, measure the

macroeconomic variables effect on the return spatibn. Finally, the risk premium can be

measured by representing the coefficient on the ARCH-in-mean.

In Table 2, we report the estimates of the variasyecification. The detail explanation of

terms c,¢, 8, Z and V are given in section 3.1 (modelling apeiy. The coefficients, to

A, measure the impact of macroeconomic variableshervolatility of the stock market. In

addition, the Table 2 contains the skewness antbsiarfor the non-standardized residuals

and summarizes the return specification and diagnas well as the variance equations.

Conforming to the estimates of the return spedifica which are detailed in Talel, we can
affirm the following: Oil price increases exert agige effects on stock market returns for all
selected countries with the exception of the cds®irgapore where there is non-significant
effect. Results show also a negative associatidwes stock market returns and the oil
production variable for the cases of the US, Swldnel, France, Canada, UK, and Japan. For
the Singapore and Australian stock market, oilgopeoduction is without significant effect

on returns. The industrial production enforcesittoeease of stock market returns. The more

14



the industrial production is more enforced, the enthie firms become with high performance
and therefore the aggregate stock market indes.riBlis result is not surprising since all
selected countries are higher developed. Moreaverind a significant association between
stock market returns and the short-term interetgt far only three countries: Switzerland,
Canada and Singapore. The Japan presents theicipetifat we do not have short interest

Because of this specificity, we do not make testshort-term interest rate.

In Table 1, the estimates of the coefficigrdire also given. The estimate|ofs statistically
significant only in Switzerland, France, Austradiad Japan. A negative signotapture the
fact that investors seem not to be risk averses #hthe case of Japanese investors usually
supposed as the most optimistic investors all tverworld? We notice here that this result
can be considered as non surprising especiallyarcase of the Japanese markets. In fact, as
Asian population, the Japanese investors are mquesed to the overconfidence Giahey
underestimate their exposition to risk and makeeggive reactions inducing an increase in
trading volume. This finding is consistent with theediction ofOdean (1998according to
which the behaviour of the overconfident invest@mensisting to underestimate their

exposition to risks and to act aggressively leadmtincrease in their trading volume.

A positive sign attributes however the risk avemnsiBuropean populations, at their head the
French population, are the pioneer of pessimism aedtherefore risk averse. In fact, the
French population has no confidence in the futlités population is the most pessimistic

population in the worfd It has no confidence in politiGsin drugg, in the medias.. This

® For more details see Boynton et al. (2009).

* see Yates, Lee and Shinotsuka (1996) and Yatesahe Bush (1997) for more details

®>We remind here that numerous psychologists hawestigated the behavior of populations and concthde
Asian population exhibits overconfidence in gendaabwledge (see Yates, Lee and Shinotsuka (1996) an
Yates, Lee and Bush (1997) for more details). Tislies specifically among others that Asian ineestmay
suffer from psychological bias from which the ovarfidence bias. They underestimate their expositiorisks
and make aggressive decisions which can be refléctineir trading volumes.

® The BVA-Gallup Survey, Le Parisien-Aujourd’hui Bie, January 2011).

" Cevipof Study, January 2011.
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implies therefore that French investors are moersev/to risk. They react negatively after all

crises or rather a simple loss or a bad news.

-- Insert Table 1 here --

The variance specification estimates are summarizeflable 2. Based on the estimated
coefficients and maintaining the 1-percent levekttistical significance, it can be said that
the variances of the stock return volatility aretle major selected markets significantly
sensitive to the evolutions of Oil prices thante bther macroeconomic variables. The short-
term interest rate impacts significantly stock retuon for the cases of the Switzerland and
the Singapore. The short-term interest rate isawitisignificant effect on the stock returns for
the cases of the rest of our selected countries.ollproduction exerts significant effects on
stock returns only for the cases of the Swiss, Giamsand Australian Markets. Regarding the
industrial production, the stock returns are sigaiitly highly sensitive for the cases of the
Switzerland, France, UK and Australia. This vargb$ without significant effects on stock

returns for the cases of the US, Canada, JapaBiagdpore.

In Table 2, the estimates ¢f, 6, Z and V are as well reported. The estimateg afre

positive and statistically significant at 1% fol shmples countries. Z has a negative sign for
the UK and a positive sign for Australia with nagrsficant effect for the two stock markets.
In the rest of the selected sample, Z presentatacaty significant positive effect on the
volatility of stock returns. The positive sign indtes that in fact a positive shock increases
volatility, while a negative shock decreases vbtgtiFor all sample countries, the estimate of

V is positive and statistically significant.

-- Insert Table 2 here --

8 CSA Survey — Le parisien Aujourd’hui France, after plectrum business, 2011.
® TNS Sofres-La Croix, February 2011.
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3.3 Specification tests

Firstly, for the whole sample, the estimated caedfit fors in the EGARCH specification is
less than unity and therefore the conditional verais not explosive. Secondly, we use the

non-parametric bias tedt4o find out whether the sign and the size effecespresent in our

sampled’. The statistics of these tests, a normalized vesiel can be computed by the ratio
dividing the residuals by the conditional variarsgpiare root. Then we define two dummy
variablesm and p, defined by:m equals to 1 (respectivelg, equals to 1) if the normalized
residual is negative (respectively if the normalizesidual is positive) andy (respectively
p,) equals O otherwise. After that we define two riatéive variables asm = me andsp =
p.&. Then, we regress the normalized residgian constant term, and sp . For the sign,
negative size and positive size tests we evalueeectively the null hypotheses:Hn = 0,
Ho: sm = 0 and H: sp = 0. We evaluate all the three null hypothesestli@er joint test.

Finally, we report in the Table 3 all the statistiand their associated p-value. The null

hypothesis cannot be rejected. Therefore, our sadges not show the sign and size effects.

The likelihood ratio (LR) test outcomes imply thlé null hypothesis of “no macroeconomic
variables’ effects” can be rejected (the conditlormiance equation). The results of LR tests
are summarized in Table 2. We can see that all tcpwtatistics are larger than the Chi-

square (with four degrees of freedom) value of B748t the 5-percent level of significance.

We use the Ljung-Box Q Statistics (for 3-, 6-, &d 12- months lags) to test the presence of

autocorrelation of the conditional standardizeddugs. These statistics are reported in Table

2 The Sign Bias Test, the Positive and Negative Bias Tests and the Joint Test.
M The approach is developed based on the work afityahd Yucel (2006).
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3. For France, UK and Singapore, it is not sigatificat 3-, 6-, 9- and 12-months lags. For the
Switzerland, the Q statistic is not significant3atnonths lags. For Australia and Japan, it is
significant only at 3-months lags and 9-months lagspectively. For the US, it is not

significant at 6- and 9-months lags. And finallgr Canada it is not significant at 3- and 12-

months lags.

-- Insert Table 3 here --

Then, the presence of ARCH effect is tested by wighLagrangian Multiplier test (LM). The
LM test can be performed by an OLS regression ofasgf estimated residual terms on
constant term and on their 3-, 6-, 9-, and 12-lAdfer that, we report the statistics in Table 3.
For France, Canada, and UK, LM(ARCH) p-values aresignificant at 3-, 6-, 9-, and 12-
months lags. This result allows to reject the rhylpothesis that the ARCH effect is not
present. For the US and Japan, the p-value ofteisis not significant at 9- and 12-months
lags. For the Switzerland and Singapore, the peghre significant for only 3-months lags
and 6-months lags respectively. For the case otralis, the LM(ARCH) p-values are not

significant at 3- and 12- months lags.

4. Discussion of empirical findings

Results in Table 1 provide us evidence for the gares or absence of macroeconomics
variables’ effects. With the exception of the cag&ingapore where there is non-significant
effect, the OIil price exerts a significant negat@fect on stock market return for all selected
countries. In the same way, the Oil production @nés in his turn a significant negative
impact with the exception of the case of the Austras well as the Singapore. The industrial
production is significantly positively associateal the stock market returns for selected

countries. However, the short-term interest ratasistically significant only for the cases of
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three countries which are Canada, Switzerland andafore where a negative effect is

observed.

The assumption of efficient market asserts thatkstoarket returns are uncertain and follow
a random walk. This implies that it is difficult frofit from anticipating price movements.

This assumption can be challenged by the presdnoaaoeconomic variables’ effects since
this hypothesis suggests that investors will bujdstrategies to look at any regular pattern

that may exist in financial markets.

We find significant negative effects of oil prideogks on stock market returns for all selected
countries with exception to the case of Singaponere the results is not significant at the
10% level. This result is in line with the findimg Cunado and Perez De Gracia (20whjo
examined the impact of oil price shocks on stodkirres in 12 oil importing European
economies over the period spanning February 19T3tember 2011. We find also that oil
production has a significant negative effect ortlstieeturns for the US, Switzerland, France,
Canada, UK and Japan. The negative effects ofrmé @nd oil production on stock returns

can be due to higher energy costs.

The industrial production exerts significant paagtieffects on stock market returns for all
selected markets. However, short-term interest natee in the major cases no significant
effects on stock returns with exception to the 3griand, Canada and Singapore where there

is a negative reaction of stock returns to thegase in short-term interest rate.

On the other hand, the stock return volatility tigtistically significantly sensitive to the oil

price variation for all selected countries with theeption of the cases of France and UK. For
the oil production, a significant positive effestabserved for the cases of the Switzerland,
Canada and Australia. There is not significantaffer the rest of the selected countries.

Finally, while the industrial production presentgnificant negative effect for the cases of
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Switzerland, France, and the UK and a positiveceffethe case of the Australian market, the
short-term interest rate is statistically significdor only the Switzerland and the Singapore

with a positive sign.

Table 4 summarizes the results for the impactigfrices and other macroeconomic variables
on stock market returns and volatility based onouer significance criterions e.g. 1%, 5%

and 10%.

-- Insert Table 4 here --

Results in Table 4 show that all macroeconomicaldeis have not significant effects on stock
returns and volatility for all selected countriestiae 1% significance level with the only
exception for the case of Australia where the ndepexerts a negative effect on the volatility
at 1% significance level. At the 5% significancedk the oil price exerts significant effect on
returns for 3 countries which are the US, Switzetland Canada, and on the volatility for 4
countries which are the US, Canada, Japan and [@ingal herefore, the effect on both stock
returns and volatility at 5% level is observedhe tases of US and Canada. At the 10% level,
oil price presents significant effect in 4 courdri¢rance, Australia, UK and Japan. On

volatility, only the Switzerland has a significaffect of oil price.

Considering the oil production, the effect is sfigraint at 5% on the returns for the cases of
France, Canada, UK and Japan, and on the volatiityhe cases of the Switzerland and
Australia. At the 10% significance level, the effe€ oil production on returns is observed in
the cases of the US and Switzerland and on thdiMylan the case of Canada. On both
returns and volatility considered together, tharaat significant effect, neither at 5% nor at

10%.

The industrial production exerts significant effeecin returns at 5% in the case of the US,

France, Canada, UK and Japan and at 10% signiicevel! in the case of the Switzerland,
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Australia and Singapore. On the volatility, theeetfis significant at 5% in the case of the
Switzerland, France and UK and at 10% in the chgaustralia. On both return and volatility,
the industrial production has a significant effac% in the case of France and UK and at the

10% level in the case of Australia only.

The short-term interest rate presents a signifiedfieict on returns at 10% only for the cases
of the Switzerland, Canada and Singapore. The tefie¢he volatility is significant only for
the cases of the Switzerland and the SingaporeéD%t dignificance level giving therefore

significant effect on both returns and volatilityr these two latter countries.

Conclusion

The relation between oil price changes and macremo@ factors has received considerable
attention over the period starting the tremendouscosis of 1973. In recent years,

researchers have attached more specifically a gteak of attention to the connections
between oil price shocks on stock market returgs paper investigates whether oil prices
impact returns and volatility. Using monthly data gight international stock markets over
the period starting in January 1991 to end in Sepex 2013, we estimate an EGARCH-in-M
model to supervise in addition to the effects dfpoice on returns the asymmetry in stock-

price behaviour.

We find that stock market return and oil price aegatively correlated whereas the oil price
changes increase the volatility of returns. Indireifects of the oil price changes on stock
returns and volatility are supervised by introdgcimdustrial production and short-term
interest rates. Findings based on our model suppimett and indirect oil price effects on
stock markets returns and their volatility with somifferences in significance. Our results

confirm those found in previous studies such asehaf Jones and Kaul (1996), Sadorsky
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(1999), Huang et al. (1996), El-Sharif et al. (200S9aifar and Al Dohaiman (2013and
Chang and Yu (2013 he explanation of the negative connections betvagleprice shocks
and the stock returns and the positive effectshervolatility is intuitive. Since oil constitutes
a substantial input for many industries, the inseei oil price leads to economic crises by
creating significant cost-push inflation and high@employment. Consequently a rise in oil
prices acts as inflation tax and increases risk @amzbrtainty, and this affects seriously the

stock price and reduce wealth.
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Tables

Table 1: Estimates of reurns and volatility

us Swiss France Canadg UK Australia  Japan Singapor
,8 0.024 0.081** 0.116 0.070 0.162* 0.013* -0.193 0.373
0 | (0.711) | (0.040) | (0.26) (0.68) | (0.091) | (0.068) (-0.388) (0.0176)
,8 0.033* | 0.061** | 0.037** | 0.161** | 0.008*** | 0.146*** 0.227*** 0.033**
1 | (0.083) | (0.000) | (0.032) | (0.042) | (0.000) | (0.000) (0.000) (0.029)
ﬁ 0.017** 0.082* 0.199 0.039** 0.018 0.003* -0.016 0.091*
2 | (0.031) | (0.056) | (0.148) | (0.021) | (0.608) | (0.088) (-0.460) (0.717)
IB 0.028* 0.018 -0.002 0.101 0.048* 0.017*
3 | (0.066) | (0.710) (0.263) | (0.550) | (0.081) (0.075)
,8 0.011 0.014 0.023
4 | (0.188) (0.996) (0.188)
,8 0.001*
5 (0.077)
a -0.134** | -0.008** -0.012* | -0.006** -0.107* -0.082* -0.110* 0.259
1 | (0.045) | (0.033) | (0.087) | (0.027) | (0.055) | (-0.069) (0.073) (0.720)
a -0.088* -0.022* | -0.011** | -0.014** | -0.080** -0.033 -0.084** 0.066
2 | (0.078) | (0.077) | (0.030) | (0.049) | (0.019) | (0.108) (0.047) (0.270)
a 0.035** 0.173* 0.154** | 0.117* 0.078** 0.011* 0.102** 0.066*
3 | (0.026) | (0.063) | (0.054) | (0.038) | (0.041) | (0.089) (0.039) (0.098)
a 0.026 -0.081* 0.118 -0.064* 0.011 -0.006 There is no short-termp  -0.277*
4 | (0.180) | (0.770) | (0.336) | (0.822) | (0.711) | (0.120) interest rate (0.505)
Table 2: Estimates of variance equation
us Swiss France Canada UK Australla  Japan Singapor
c 0.613 0.373 -0.227 0.113* 0.083 0.066 0.111 0.113
(0.366) (0.414) | (0.556) (0.082) | (0.274) | (0.814) (0.448) (0.477)
¢ 0.189*** 0.137** | 0.160*** | 0.0188** | 0.272*** | 0.196*** 0.218*** 0.233***
(0.000) (0.000) | (0.000) (0.000) | (0.000) | (0.000) (0.000) (0.000)
5 0.944*** 0.913** | 0.863*** 0.822*** 0.911** | 0.907*** 0.967*** 0.887***
(0.000) (0.000) | (0.000) (0.000) | (0.002) | (0.000) (0.000) (0.000)
7 0.154** 0.127*** 0.418*** 0.013** -0.117 0.391 0.308** 0.366*
(0.15) (0.000) | (0.000) (0.042) | (0.277) | (0.228) (0.047) (0.667)
Al 0.361** 0.327* 0.205 0.343** 0.106 1.322%** 0.066** 0.083**
(0.013) (0.072) | (0.318) (0.041) | (0.157) | (0.003) (0.033) (0.024)
A 0.070 0.041** 0.073 0.026* 0.025 0.0323* -0.002 0.027
2 (0.258) (0.283) | (0.138) (0.074) | (0.145) | (0.023) (0.271) (1.36)
A -0.183 -0.088* -0.237* 0.008 -0.168** 0.5132* -0.028 0.009
3 (0.184) (0.080) | (0.035) (0.422) | (0.032) | (0..810) (0.247) (0.291)
A -0.203 0.005% | 0.283 0073 | -0.091 | 0.263 Igesrlfo'rst 0.138*
4 (0.723) (0.079) | (0.121) (0.740) | (0.135) | (0.201) | i ic | (0.056)
*kk
u 01467 | 0082* | 0.206%* | 0155 | -0,021 | -0,052* -o(blggo) -0,006
(0.152) (0.095) | (0.011) (0.716) | (0.180) | (0.563) : (0.319)
v 1.281*** 1.103*** 0.966*** 1.269*** 1.146*** | 1.183*** 1.315%** 1.177***
(0.000) (0.000) | (0.000) (0.000) | (0.000) | (0.000) (0.000) (0.000)
skewness -0.214 0.113 0.331 0.203 -0.482 0.147 -0.354 -0.07y
Kurtosis 15.005 7.578 4.405 10.622 2.292 10.381 11.194 7.95p
Function value -4873.0 -2886.3 -3917.7 -2996.9 -3084|1 -3474.4 1844 -2989.6
Function value of
restricted model -5257.8 -3277.3 -4253.1 -3244.9 -3461[1 -3716.8 6443 -3227.4
Presence of
mact oeconomic 384.8 391.0 335.4 247.7 377.0 2424 345.6 237.8
variables effect for
conditional variance

28



Table 3: Results of the specification tests

us Swiss France Canadd UK Australia Japan Singapor
- 1225 | 0684 | 0561 | 0499 | 0385 | 0605 | 1.025 | 0573
Sign biastest (0.733) | (0.484) | (0.347) | (0.426) | (0.265) | (0.081) | (0.132) | (0.249)
AN 0816 | 1233 | 0921 | 0658 | 1835 | 0284 | 0987 | 1375
Negativesizebiastest | 'so9) | (0.323) | (0.336) | (0.407) | (0931) | (0573) | (0.504) | (0.913)
ST 0738 | 0.959 | 0.657 | 0680 | 0830 | 0345 | 0774 | 0852
Positivesizebiastest | 571y | (0.243) | (0.163) | (0.211) | (0.071)* | (0237) | (0.120) | (0.149)
: 0623 | -0213 | 1521 | 0266 | 0704 | 0961 | 0819 | 0843
Joint test (0.336) | (0.831) | (0.183)| (0.781) | (0.546) | (0.336) | (0.678) | (0.099)
50.640% | 56923 | 4.7972 | 7.2920 | 28.044 | 65677 | 16.888 | 14152
QM) (0.081) | (0.128) | (0.187) | (0.121) | (0.150) | (0.087) | (0.201) | (0.686)
54964 | 11.500% | 8.8346 | 25.087* | 54.801 | 10.124 | 22.601 | 6.7220
Q(6) (0.191) | (0.072) | (0.183) | (0.089) | (0.350) | (0.311) | (0.329) | (0.347)
55.836 | 15.069% | 10.376 | 26.670* | 58.486 | 20.295 | 23.427* | 7.0921
Q(9) (0.177) | (0.089) | (0.321) | (0.021) | (0.259) | (0.489) | (0.032) | (0.628)
50.347* | 10.666* | 11.380 | 34.455 | 62380 | 28242 | 25136 | 8.1996
Q(12) (0.083) | (0.074) | (0.497) | (0.163) | (0.324) | (0.354) | (0.387) | (0.769)
86.041* | 53.835* | 60.444 | 63.618 | 85287 | 44.368 | 29.078* | 35447
Arch-Lm (3) (0.038) | (0.083) | (0.495) | (0.638) | (0.409) | (0.706) | (0.077) | (0.494)
ArchLm (6 128.010% | 117.086| 88.488 | 104.489 | 124.130 | 151.944* | 62.007* | 51.243%
rch-Lm (6) (0.085) | (0.322) | (0.240) | (0.574) | (0.288) | (0.018) | (0.046) | (0.029)
ArchLm (9 165.769 | 174.983| 107.972| 122.606 | 202.860 | 223.121% | 131.631 | 127.671
rch-Lm (9) (0.624) | (0.418) | (0.365) | (0.325) | (0.517) | (0.068) | (0.152) | (0.167)
172.902 | 200.273| 127.398| 164.767 | 204.797%| 228561 | 138.733 | 131.289
Arch-Lm (12) (0.270) | (0.483) | (0.764) | (0.288) | (0.079) | (0.629) | (0.693) | (0.704)

Table 4: Sensitivity of captured M acr oeconomic factirs effectsto the selected leve of statistical significance

M acr oeconomic factors
effectson returns

M acr oeconomic factors

M acr oeconomic factors
effects on both returns

effectson volatility

and volatilities

SeIeCted Ie\{el Qf. 1% 5% 10% 1% 5% 10% 1% 5% 10%
statistical significance

- us - - us - us -

- Swiss - - - Swiss - -

= - France - - - - -

- Canada - - Canada - Canada -
Oil Proce - - UK " - - - -

- - Australia | Australia - - - -

- - Japan - Japan - - -

- - - - Singapore - - -

- - us - - - - -

- - Swiss - Swiss - - -

= France - = - - = =

- Canada - - - Canada - -
Oil Production - UK - - " - - -

- - - - Australia - - -

= Japan - = - - = =

- us - - - - - -

- - Swiss - Swiss - - -

- France - - France - France -

- Canada - - - - - -
Industrial production - Uk e - UK " UK o

- - Australia - - Australia - Australia

= Japan - = - - - -

- - Singapore - - - - -

- - Swiss - - Swiss - Swiss
Short terminterest - - Canada - - - - -
rate ) ) ] ) ) ) ) )

- - Singapore - - Singapore - Singapore
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