\ Economics Bulletin

Volume 29, Issue 2

On the short-term influence of oil price changes on stock markets in gcc
countries: linear and nonlinear analyses

Arouri Mohamed el hédi Fouquau Julien
LEO & EDHEC ESC Rouen & LEO

Abstract

This paper examines the short-run relationships between oil prices and GCC stock markets. Since GCC countries are
major world energy market players, their stock markets may be susceptible to oil price shocks. To account for the fact
that stock markets may respond nonlinearly to oil price shocks, we have examined both linear and nonlinear
relationships. Our findings show that there are significant links between the two variables in Qatar, Oman, and UAE.
Thus, stock markets in these countries react positively to oil price increases. For Bahrain, Kuwait, and Saudi Arabia
we found that oil price changes do not affect stock market returns.
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1. Introduction

Over the last three decades, oil prices have changed edgtesces of very large increases
and decreases. As illustration of this, the oil price incase 76% between March 2007 and
June 2008 and then decreased by 48% between July 2008 and October 2008. dindgdt s
natural to have a look at the impact of oil prices on the magnoeadic variables. Most
studies have established significant effects of oil goehanges on economic activity in
several developed and emerging countries [Cunado and Perez da 26, Balaz and
Londarev 2006, Gronwald 2008, Cologni and Manera 2008, and Kilian 2008].

In contrast with the volume of work done investigating the linkvben oil price shocks
and economic activity, there has been relatively litttekndone on the relationships between
oil price variations and stock markets, as underlined by Bashdr Sadorsky (2006).
Furthermore, most of these works have focused on few industrial s ntrainly the US,
Canada, Europe, and Japan [Jones and Kaul 1996, Huahgl996, and Sadorsky 1999].
The results of these studies are inconclusive. Recentlye paipers have focused on major
European, Asian and Latin American emerging markets. They $faswn a significant short-
term link between oil price changes and these emerging stoddetsiaFor instance, using a
VAR model, Papapetrou (2001) shows a significant relationship beteikgrice changes
and stock markets in Greece. Basher and Sadorsky (2006) use an ioriarnaultifactor
model and reach the same conclusion for other emerging stokktna

However, less attention has been paid to smaller emergankeis, especially in the Gulf
Cooperating Council (GCC) countries where share dealing ist@aety recent phenomenon.
Conversely, studying the link between oil prices and stock nsiikeGCC countries is
interesting for several reasons. First, GCC countries ajerrauppliers of oil in world energy
markets, their stock markets are likely to be susceptibhamge in oil prices. Second, the
GCC markets differ from those of developed and from other gingecountries in that they
are largely segmented from the international markets amdoeerly sensitive to regional
political events. Finally, GCC markets represent very primgiareas for regional and world
portfolio diversification. Thus, understanding the influence of otg@shocks on GCC stock
market returns is important for investors to make necessagsiment decisions and for
policy-makers to regulate stock markets more effectively.

As far as we know, only three recent papers have attenpiaddstigate the relationships
between oil and stock markets in GCC countries. Using VAR meaatelointegration tests,
Hammoudeh and Eleisa (2004) show that there is a bidirectionabnslaifp between Saudi
stock returns and oil price changes. The findings also suggesié¢hather GCC markets are
not directly linked to oil prices and are less dependent on oil expodisire more influenced
by domestic factors. Bashar (2006) uses VAR analysis to studffdet of oil price changes
on GCC stock markets and shows that only the Saudi and Omani marketpridictive
power of oil price increase. Finally, Hammoudeh and Choi (2006) iegathe long-term
relationship of the GCC stock markets in the presence of the [USadket, the S&P 500
index and the US Treasury bill rate. They find that the Trhik has a direct impact on these
markets, while oil prices and the S&P 500 have indirecttsfe

As we can see, the results of the few available works on GQ@itries are too
heterogeneous. These results are puzzling because the GCCesoardrheavily reliant on
oil exports (and thus sensitive to changes in oil prices) anel $iavilar economic structures.
The aim of this article is to add to the current literatumeghe subject by examining the short-
term interaction between oil price changes and stock retur@€id countries. To do so, we
have first used a linear specification. In view of the resuk obtained, we show that this link
is not systematic for all the GCC countries. In fact, oilicgw significantly affect stock
markets only in Qatar, UAE, and Oman.



However, some recent papers have shown that the link betwlesmdo@conomic activity
is not entirely linear and that negative oil price shocks (gdricecases) tend to have larger
impacts on growth than positive shocks do [Hamilton 2003, Zhang 2008, laardliMignon
2006, 2008, and Cologni and Manera 2009]. Thus, we should expect that @8 pgoally
affect stock markets in a nonlinear fashion, especially i€ @@untries. In fact, for these net
oil-exporting countries oil price fluctuations should increase cotpasatput and earnings,
but also domestic price levels. Therefore, unlike net oil-innpgrcountries where the
expected link between oil prices and stock markets is negalverice increases have a
negative impact on future cash-flows), the transmission amesim of oil price shocks to
GCC stock market returns are ambiguous and the total impamt pfice shocks on stock
returns depends on which of the positive (positive impacts of a@kprincrease on GCC
firms and economies) and negative (domestic and imported inflagitegdts counterweigh
the other.

In a second step, we have then checked if there are signs of adtigsein the link
between oil prices and stock markets in GCC countries. For tmswee applied a non
parametric model to allow the estimation of non-linear relakipss Despite the use of this
method, we reach the same results. We find that the relaifpsnisetween oil prices and stock
markets returns are significant (and slightly nonlinear) foraQdJAE and Oman. For the
three other countries, there is no significant relationships.

The outline of this paper is as follows. The next section descrihe data and briefly
presents the GCC stock markets. Section 3 discusses thwimaey results we obtained on
the basis of linear specifications. Section 4 presents thea@ametric model specification
and reports the results we obtained from the nonlinear methbedast section concludes.

2. Data and theroleof oil in GCC countries

We use weekly data for the six members of the Gulf Cooper&mmcil (GCC): Bahrain,
Kuwait, Oman, Qatar, Saudi Arabia and United Arab Emirdtés=). Our sample covers the
period from the first week of June 2005 to the third week of @ct80608, which represents
177 observations for each country. Stock market indices are obteaned/ASCI. For oil, we
use the weekly OPEC countries spot price weighted by estimapexnit e/zolume obtained
from the Energy Information Administration (EIA). OPEC priges often used as reference
prices for crude oil including oil produced by GCC counttiédl prices are denominated in
American dollars.

Table | displays descriptive statistics of the stock rstun GCC countries as well as the
world market returns measured by MSCI world index returns. Caedpaith the World
market, GCC stock markets have higher volatilities, but naessarily higher returns.
Kuwait has the highest returns followed by Oman. Saudi Aradsalie highest risk followed
by UAE. On average, oil price changes are higher than st@ketreturns. Furthermore,
many average returns are negative as a result of the subpnsie Finally, except for
Kuwait, the normality hypothesis is rejected for all theesewe study.

Together, GCC countries produce about 20% of all world oil, control 86%orld olil
exports and possess 47% of the world oil proven. Oil exports largédynidee earnings,
government budget revenues and expenditures and aggregate demamd| Sladvs some
key financial indicators for the stock markets in GCC countilé® contributions of oil to

! Very similar results are obtained with West Texas Intermediate and Brent spot prices. Oll
prices are in US dollar per barrel. Note also that GCC currencies are pegged at fixed rates to
the U.S. dollar officially since 2003.



GDP range from 22% in Bahrain to 44% in Saudi Arabia. Moreowerthie three largest
economies in GCC countries, Saudi Arabia, UAE, and Kuwait, tiiek snarket’s liquidity
indicator is positively associated with the oil importancedattir in these economies.

Saudi Arabia leads the region in terms of market capitadizaHowever, by percentage of
GDP, Qatar is the leader. Stock market capitalization elete&DP for all counties except
Oman. Kuwait has the largest number of listed companies, filldwy Oman. Overall, GCC
stock markets are limited by several structural and regulategknesses: relatively small
numbers of listed firms, large institutional holdings, low setdtdiversification, and several
other deficiencies. In recent years, however, a broad rangkgal, regulatory, and
supervisory changes has increased market transparency.

3. Thelink between oil and stock returns. asimplelinear investigation

We investigate here if the oil price chang&sjfec,) explain the stock market returr{) in
GCC countries. A version of this relationship may be represiny the following equatién

R =a + 3 Vmsci, + d, Ropec, + & )
where &, is a stochastic error term ainsci, represents the world market returns filtered by
the oil price returns. More preciselymsci, is the residuals of the OLS regression of the
world market returnsemsci;) on the oil price changes:

Rmsci; = a + B Ropec; +V; )

The results are reported in Table Ill. We have first tefte the assumptions of no serial
correlation and homogeneity of the error terms. Serial coivelaif order on have been
found for Bahrain. To remove it, we added in the equation (1) digahi stock market
returns lagged of one period. Second, we have tested for thenpesof heteroskedasticity.
More precisely, we have applied the White’s test. We founce thorintries with unknown
form of the heteroskedasticity: Oman, Qatar and UAE. Inetlvases, the OLS estimator is
unbiased but inefficient. Then, we use the White's estimatoestimate the asymptotic
covariance matrix.

In View of these results, there exists a positive and sigmificelation between oil price
changes and stock market returns for three countries: Omaar, @ad UAE. For these
countries the positive effects of oil price increases offisetnegative effects and oil price
changes are positively reflected in stock returns. The atgsticstock prices to oil prices in
these countries is less than one, but the stock price effemit ohanges is great: a 10%
increase in oil prices leads to an average appreciatiore agttick markets by 2.1%, 4.1% and
3.4% respectively fro Oman, Qatar, and UAE.

For the other countries (Bahrain, Kuwait, and Saudi Arabia)gltigal effects of oil price
changes on stock returns is insignificant. The absence abrelaips between oil prices and
stock markets in too oil dependent economies such as Bahrain, KandhiBaudi Arabia
countries seems to be counterintuitive. However, as we havepsgv mentioned, some
recent papers have shown that the link between oil and economityastivot entirely linear
and that there is some evidence of nonlinearities between theatwables [Hamilton 2003,

? We obtain similar results if we consider an aliive equation without the filtered variabMmsci,. The

results oh these estimations are available upamestq
% We have not found serial correlation of order sigve
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Zhang 2008, and Lardic and Mignon 2006, 2008]. Therefore, one possible explanatan f

findings is that the traditional linear specifications tve restrictive and cannot reproduce
such nonlinearities. In the rest of the paper, we investigdtether our results are not
conditioned to the assumption of a linear relationship.

4. Further evidence from a nonlinear investigation

Unlike the previous section, we examine here the relationskipgebn oil prices and stock
markets without imposing the assumption of linearity. More padibyl we use a non
parametric method: a local polynomial kernel regression of ddeith a Gaussian kernel,
which has the advantage to do not neegriori functional models. However, the major
drawback is that there is no analytical form of the link betwthe two variables with this
solution.

This method consists to fit the dependent variable Y (hersttio& market returns) at each
value x (the grid points, here the oil price changes) by choosingethef parametens for

i =0,1,2 to minimize the weighted sum of squared residuals:

4]
FE
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where T is the number of observations of stock market returissthe ibandwidth and K is a
kernel function that integrates to 1. The kernel is the funeisad to weight the observations
in each local regression. Observations far of the estimatéd x have less impact on the
estimation. There are many possible kernel functions. Howehisrchoice does not modify
significantly the results with the exception of the uniformnké In this study, we use a
Gaussian kernel:

K(ix.r—.i'.‘_\j" _ k() = 1 1
T h )— w)—EEKPx—EHJ

with an arbitrary bandwidthi = 0.15(x,-%,) and (X,-X,) the range of X. The choice of the

bandwidth parameter corresponds to an arbitration variance [(fdasnore precision see
Cleveland et Devlin (1988)).

Figure 1 displays scatter plots of the oil price changesthe stock market returns. We
also report local polynomial kernel regression of order 2 in the daft. By way of
comparison, we report the line of the traditional linear regjom in the right part.

In view of these results, the relationship between oil praoa$ stock returns in GCC
countries is not clearly nonlinear. It appears especiallyttigae are some edge effects. For
Qatar, Oman, and UAE, the link between oil price changesdtock market returns is
positive and the highest for negative values of oil price sho€ksxto -0.5). However, the
relationship remains positive but lower for higher values. This deems therefore nonlinear
and switching according to the oil price change values. Thetgsesual found for the three
other countries are in agreement with those obtained using paahme@ar model. With the
exception of edge effect, there is no relationship between oé phanges and stock markets
returns in Bahrain, Kuwait, and Saudi Arabia.

4 We use the bandwidth parameter providea@-biews.
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5. Conclusion

This paper investigated the short-run relationships between aispaicd GCC stock markets.
Since GCC countries are important world energy market platfes, stock markets may be
susceptible to oil price shocks. To account for the fact thak stuarkets may respond
nonlinearly to oil price shocks, we have examined both linear and nanlinkages. Our
results show that there are significant links between thevawiables in Qatar, Oman, and
UAE. Thus, stock markets in these countries react posititelgil price increases. For
Bahrain, Kuwait, and Saudi Arabia we found that oil price chadgea®ot affect stock market
returns.

Our findings should be of interest to researchers, regulatorsmankket participants. In
particular, GCC countries as OPEC policy-makers should keepeworeyhe effects of oll
price fluctuations on their own economies and stock markets. Fortonsethe significant
relationship between oil prices and stock markets implies sageeel of predictability in
some GCC stock markets.

There are several avenues for future research. Himstrdalationships between oil price
changes and stock market returns in GCC countries can be expectedy from one
economic sector to another. A sector analysis of this link woelthformative. Second, the
same approach applied in this article could be used to examindfehts ef other energy
products, such as natural gaz. Third, further research could exahm@nlinks of causality
binding oil and stock markets in GCC countries and other oil-exygpecuntries.
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Table I: Descriptive statistics

OPEC Bahrain Kuwait Oman Qatar Saudi U.A.E. World
Mean (*100) 0.226 -0.090 0.240 0.002 0.026 -0.253 -0.346 -0.013
Std. Dev. 0.036 0.026 0.028 0.030 0.040 0.051 0.043 0.006
Skewness -0.803 0.490 -0.186 -0.971 -0.563 -1.113 -2.059 234.
Kurtosis 4.693 6.568 3.237 8.079 6.866 7.052 15.040 36.116
Jarque-Bera 39.93*** 100.39*** 216.87** 118.93** 156.74* 1187.4** 8567.7**
Notes:*, ** and *** denofte rejection of the null hypothesis respectively at 10%, 5% and 1%.
Tablell: Stock marketsin GCC countriesin 2007
Market . .
Number of e Market Capitalization Oil
Market ; Capitalization .
companies* ($ billion) (% GDP) (% GDP)+
Bahrain 50 21.22 158 22
Kuwait 175 193.50 190 35
Oman 119 22.70 40 41
Qatar 40 95.50 222 42
UAE 99 240.80 177 32
S. Arabia 81 522.70 202 44
Sources. Arab Monetary Fund and Emerging Markets Database. * Numbers in 2006.
Table III: Linear model results
Bahrain K uwait Oman Qatar Saudi U.A.E.
a -0,001 0,002 -0,000 -0,001 -0,003 -0,004
(0,002) (0,002) (0,002) (0,003) (0,004) (0,003)
B 0,033 -0,028 0,210%** 0,408*** 0,141 0,3420***
(0,052) (0,057) (0,070) (0,108) (0,104) (0,130)
0,204*** 0,108 0,303** 0,154 0,296** 0,429
(0,073) (0,081) (0,150) (0,226) (0,147) (0,302)
R2 0,065 0,001 0,121 0,139 0,021 0,142
L og-ikelihood 400,612 382,847 379,688 332,779 277,991 320,872
F-statistic 5,070*** 1,010 13,108*** 15,218** 2,921* 15,5581
AlC -4,5327 -4,316 -4,280 -3,747 -3,124 -3,612

Notes: *, ** and *** denote reection of the null hypothesis respectively at 10%, 5% and 1%. Robust standard errors are reported in

parentheses.
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