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Abstract

This study examines the short-term and long-tetatiomships between BSE 500, BSE 200 and BSE 100
Index of Bombay Stock Exchange and crude pricediyguvarious econometric techniqué&sie surge in
crude oil prices during recent years has generafet of interest in the relationship between aitp

and equity markets. The study covers the periodidsert 02.04.2001 and 31.03.2011 and was performed
with data consisting of 2496 days. The empiricalifes show there was a co-integrated long-term
relationship between three index and crude prican@er causality results reveal that there wasame
causality relationship from all index of the staularket to crude price, but crude price was notctngsal

of each of the three indexes.
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1. Introduction

The flow in crude oil prices during recent years ganerated a lot of interest in the relationship
between oil price and equity markets. Theoreticallyprices can affect stock prices in several siay
expensive fuel translates into higher cost of dagyproduction and heating costs which can putag d
on corporate earnings or rising fuel prices canwugiiconcerns about inflation and curtail consumers
discretionary spending which will reduce demandfiioal goods and services and corporate profits
(Pescatori and Mowry, 2008). Raising oil prices @iten seen as inflationary by policy-makers aral th
central banks automatically responds to inflatignaressures by raising interest rates which atfileet
discount rate used in the stock pricing formulaqiBer, Haug and Sadorsky, 2010).

There are numerous researches having differeninfisdn the field literature that consider the tielaship
between oil prices and stock returns. In his st&gorsky (1999) examined the relationship between
shocks that occurred in oil prices in U.S.A andstaek exchange. As a result of the study perforinebe
period between 1947-1996, in which VAR and GARCldlgpes were applied and interest rate and
industrial production output were included, it wasealed that oil prices and volatility in the piices
play essential role in affecting the returns ot&mand shock volatilities that occurred in oilges have
asymmetric effect on the economy. Papapetrau (2001iy study investigated the dynamic relationship
between oil price shocks, stock exchange (stoaepjiand economic activities (interest rate, workd)

in Greece. As a result of the research study pexédrin the period between 1989-1999 and where VAR
analysis was applied, it was determined that tlaghs in the oil prices affect the real economiivities
and are important factors in studying the stockhexge price movements of oil price.

In his study Maghyereh (2004) looked into the iat#ion between shocks that occurred in oil prices a
stock markets of relevant countries. According® tesults of the study, it was found that shohks t
occurred in oil prices did not have meaningful efffen stock index returns of developing countrigsi
and Soytas (2006) examined the relationship betwasgte oil price, stock return, interest rate antpat
within the period 1987 -2004 in the scope of Istdr&tock Exchange (ISE). According to the resuftthe
research, shocks that occurred in oil prices dichawe meaningful effect on stock returns. In tis¢éidies
Anoruo and Mustafa (2007) looked into the relattopetween oil and stock market returns in théoger
1993 -2006 in U.S.A. According to the result of gtedy, in which co-integration test and VECM model
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were used, it was revealed that there was a longrelationship (cointegration) between stock maekel
oil market and there was a one way causality m@iatiip from stock market returns to oil market nesu

Park and Ratti (2008) looked into the effect of shecks that occurred in oil prices on stock exgean
returns in the scope of U.S.A. and 13 Europeantci@sn In the study performed for the period 19862
and in which VAR model was used, it was determitied price shocks that occurred in general basis ha
effect on stock exchange returns, oil price inaéadNorway also increased stock exchange returds a
increase in volatility of oil prices in many Eur@wecountries except U.S.A. had negative effecttocks
exchange returns. In their research, Cong, Wes, diill Fan (2008) examined the interactive relakigns
between shocks that occurred in oil prices anckstoarket in China. In the study performed in thequk
between 1996 and 2007 and where VAR model was itsgds revealed that shocks that occurred in oil
prices did not have meaningful effect on stockmefland some important shocks that occurred, negati
affected the stocks of oil companies.

Miller and Ratti (2009) investigated the long temgfationship between world crude oil prices and
international stock exchanges. According to thelte®f the study performed within period of 197008
(seperated based on periods) in the scope of OBQODBtIGes and in which VECM model was used, it was
observed that there had been a long term relatiph&tween variables between periods 1971-1980 and
1988-1999 and the stock exchange had respondetivedg#o the increase in oil prices in the longte

In his study Oberndorfer (2009) looked into thetieinship between developments that had occurred in
energy markets in Euro zone and prices of enexgpkstin Europe. In the research performed for the
period 2002-2007 and in which ARCH and GARCH anadywere applied, it was revealed that increases
in oil prices negatively affected European stodkmes, and volatilities in coal prices affectedcitoeturns,
but did not have a big impact as much as oil pi@oel the natural gas had no effect on the pricemefgy
stocks.

Arouri, Lahiani and Bellalah (2010) examined thiatienship between shocks that had occurred in oil
prices and stock returns by using linear and noeeali models within the period of 2005-2008 among
countries exporting oil. According to the resulfghe research, it was revealed that stock returgatar,
Oman, Saudi Arabia and United Arab Emirates hapamded to changes in oil prices, though change that
had occurred in oil prices in Bahrain and Kuwad dot affect the stock returns. In his study perfed in
the scope of Greece, Filis (2010) looked into #latronship between macroeconomic factors (customer
price index and industrial production), stock exxaand oil prices. In the study performed between
periods 1996-2008 and in which VAR model is appliedas determined that long term oil prices and
stock exchange index had positive effect on custgriee index, oil prices had negative effect arckt
exchange and oil prices did not have any effectmdustrial production. In the same way, no relatinip
was found between stock exchange and industriayston.

In the present study, co-integration and caustiis have been applied by using daily closingeshf
BSE 500, BSE 200 and BSE 100 Index between yed&$ 2D11 and crude price in order to test the
causality relationship between stock market indratid crude prices. It has been considered thaorige
time period which constitutes the scope of theystrtl separate consideration of the relationshépsden
three fundamental index and international oil pdegtinguish the study from other studies in theréture
and would make an important contribution to thédfigerature.

2. M ethodol ogy
2.1 Data Set

Data set used in this study encompasses the pa2i6d.2001-31.03.2011 and analyses have been
performed by using 2496 data on daily basis. Clpsliata pertaining to BSE 500, BSE 200 and BSE 100
Index have been obtained of the Ministry of Finar@evernment of India, BSE and NSE database and the
Bloomberg database. For time values of oil priespecially Brent oil prices per barrel, validitywalfiich

is high among international markets has been pexle6PSS and Eviews 6.0 package program have been
used for arranging the data and implementatiorcohemetric analyses.
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2.2 Methods

Firstly, natural logarithms of data have been takefore passing to the analysis process. Themgsaity
analysis has been performed for data pertainirigeavariables used in the study. The most widefdus
tests among parametric tests are Augmented Dickégr{ADF-1979) and Philips-Perron (PP-1988) tests
that considers possible structural fracture anubdtie the time series. At the same time, Kwiatkawsk
Phillips-Schmidt-Shin (KPSS-1992) test was perfatrf@ supporting the results obtained. A long term
relationship between time series has been sealshadplying co-integration test developed by Jokans
and Juselius (1990). Finally, the direction of takationship between variables has been examingd wi
Granger causality test.

2.2.1. Unit root test

It is necessary to look into the case, whether Berges are stationary before making analysis tivitle
series data. Stationarity analysis is also calld@troot test. A series, which does not have urit r
problem, is regarded as a stationary series. la gisonsidering non-stationary time series, these
possibility of encountering with fake regressionlgem. In this case, the result obtained by regpass
analysis will not reflect the real relationship (@nati, 1999). Certain problems arise in modelsied by
using non-stationary time series and a relationfapdoes not exist between variables is integgret
wrongly, and assessed as if it exists. Variousrpatac and non-parametric tests have been develimped
finding whether a series is stationary or not afuides unit root. The fact whether time series usdHis
model have unit roots or not, have been investigbieusing Augmented Dickey-Fuller (ADF-1979) and
Phillips-Perron (PP-1988) test methods. It is dedidpon rejection or acceptance of thehlfothesis by
comparing the statistics obtained by the test wiitical value (Enders, 1995) cHiypothesis shows that
series is not stationary and has unit root, alter@dypothesis shows that series is stationarndf
calculated value is bigger than the absolute atitialue, then glhypothesis is rejected and series is
decided to be stationary.

Ay=agtagt+yyr +Zbya+e ®
Ayt = by + by(t - T/2) + i ZAYia +ut @

Among the variables in the equatiaf¥¥=Y-Y «.1y; t is the trend variable, stochastic error terms &
coefficient is the total number of observations.

Excess sensitivity of the results obtained from Addie PP tests to the lag length determined has been
criticized time to time. In this context, it is aged that Kwiatkowski-Phillips-Schmidt-Shin (KP3892)
stationarity test, which is not sensitive to laggdth, is preferred in recent studies. In KPSS rout test is
calculated from two aspects being constant andtaotirend rather than three aspects as constant,
constant-trend and none in ADF and PP tests. Nplbthesis of KPSS stationarity test is the revefdbe
null hypothesis of ADF and PP unit root tests (Basal Temurlenk, 2007). Thus, hypothesis to bedbuil
for KPSS test means that null hypothesis time sésistationary and on the other hand alternative
hypothesis means that time series is not statiof@ayuktekin and Nargelecekenler, 2005). Accordingl
KPSS tests have been implemented in addition to ADFPP tests.

2.2.2. Johansen co-integration test

Co-integration method has been developed by Graamarmew method in research of long term
equilibrium relationships between variables. Thhis, theory has been further developed with jointg
made by Engle-Granger and relationships betweantienm equilibrium relationships and short term
dynamic relationships. It became possible to rewdrdther non-stationary series in the level acetiogr in
the long term, thanks to Engel-Granger co-integratest developed by Engle and Granger and Johansen
co-integration test developed by Johansen andidag&P90). Hypothesis to be examined with Johansen
co-integration test to be applied on the studylieen presented below:

Ho: There is no co-integration relationship betweanables
H,: There is co-integration relationship betweenalaes
2.2.3. Vector error correction model (VECM)
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In case of determination of co-integration relasioip (co-integration vector) that shows the preeseasfc
long term relationship between variables, causatitgtionships must be analyzed with error coroecti
model (Vector Error Correction Model, VECM). In ¢hilirection, VECM was applied in the study and
equations regarding the model have been presested:b

Xeoot2 o Yeit2Bi Xu+AEGe1+ug 3)
YBotX o Yeuit2Bi o YutAEG-1+uy 4)
In the models above; andp indicate the parameters to be estimated, a angfficdents indicate lag

lengths, EE, coefficient indicates error correction term, X andoefficients indicates independent or
dependent variables.

2.2.4. Granger causality test

Moreover, Granger causality test has been perfoim#éute study in order to determine the directibithe
relationship between the variables used in the in@tanger causality test is performed in order to
determine the direction of the relationship betweamables (Granger, 1969). The following model has
been estimated in order to determine the direcifarausality:

oty YitYi B xate (5)

%= Aoty X it iyt (6)

In the models above, k shows the lag length aisdassumed that error terms are independent fram ea
other (white noise) (Granger 1969). If all of treefficients in the equation numbered (11) are meglass
as a whole, and coefficients in the equation nuedh€t0) are meaningful as a whole, then there ésvaay
causality from Y (independent variable) to x (degemt variable). y is Granger causal of x. If caixgal

relationship has one way direction likes aboves toindition might mean that y and x from variatitethe
model are external and internal variables, respelgt{Grene, 2008).

3. Empirical Results
3.1. Descriptive statistics results

Basic statistical values of the data were calcdlaighe first phase regarding the data examineten

study and are shown in Table 1. When descriptiatissics shown in Table 1 related to the variables
considered in the scope of the analysis are exanihe average values of variables were found to be
crude price (3.779), BSE 500 (10.000), BSE 2009@)%nd BSE 100 (10.233), standard deviation values
are found to be crude price (0.494), BSE 500 (0,583E 200 (0.596) and BSE 100 (0.592). When
average values of the variables are considerestinst of the case that data do not have normaltuistin,

it can be said that variables are not distributeainally in full, but are distributed very closertormal
distribution as the median values of variablesverg close to average values.

Regarding whether series are distributed normallyod; skewness, kurtosis and Jarque-Bera statistic
were considered. If kurtosis value of relevant afalés is bigger than 3, it indicates that seriehap, if it
is smaller than 3, it indicates that series is @bl consideration of skewness values, if skewvatue is
equal to zero, it indicates that series has nodisaibution, if the skewness value is bigger tkaro; it
means that series is skew in the positive directfikewness value is smaller than zero; it intisahat
series is skew in negative direction. Followingues were found: skewness value of oil price vagiabl
(0.252), kurtosis value (2.007), Jarque-Bera v@l26.901); skewness value of BSE 500 variable 88).,0
kurtosis value (1.569), Jarque-Bera value (210.;528wness value of BSE 200 variable (-0.090),dgist
value (1.568), Jarque-Bera value (211.337) and s&ewvalue of BSE 100 variable (-0.098), kurtosis
value (1.568), Jarque-Bera value (212.066). Accgrdd these calculated values; it has been fouatdoth
price variable is skew (inclined) and oblate in positive direction, BSE 500 variable is skew (inetl)
and oblate in negative direction, BSE 200 variablkkew (inclined) and oblate in negative directaom
BSE 100 is skew (inclined) and oblate in negativedtion.

3.2. Unit root test results

With purpose of examining the stationarity of ttaal unit root test was applied. In the first phétseas
examined whether variables are stationary in thel I€0). Accordingly, ADF and PP tests were perfed
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in terms of 2 seperate models being with constadtcanstant-trend. PP test is a test that is applie
supporting of ADF test. With purpose of seeingrl@bility of the results obtained from ADF and PP
tests, KPSS test was performed in terms of 2 separadels being with constant and constant-tread. L
numbers applied in performance of ADF unit root tee lag values determined according to Schwarz
Information Criterion (SIC). In PP test, dependesntable is not included into lag model so thatiit be
sufficient to eliminate auto-correlation; insteadwey-West method was used. In the same way, Newey-
West method was used in determination of lag numipelKPSS test.

Results of unit root test applied in the levelsyfariables were presented in Table 2. When Talide 2
examined, it has been observed that all varialskesat stationary in both 2 separate models (cahsied
constant-trend) in ADF, PP and KPSS tests andhheg unit roots. If both variables are not statigna
after unit root tests performed in their leveldevant variables are made stationary by taking thei
differences. Accordingly, 1(1) ADF, PP and KPSStuobt tests were performed again by taking thst fir
differences in order to make the variables statipaad results are shown in Table 3.

When results of ADF, PP and KPSS unit root teseaeamined after their performance by taking the
differences of series from first degree, it is abied that all variables are not I(0) stationarytiair levels
and they become stationary when their first dediferences I(1) are taken. Findings found by AD#tu
root test are also supported by the results 0eBP Eindings obtained from KPSS test are congistih
results of ADF and PP test. According to theseltgsas all variables are integrated from the fiiesgree
I(1), it is concluded that there can be a co-irdaéegt relationship between variables. Therefonsilitbe
possible to look into the matter, whether thera lisng term relationship (co-integration) betweémpoce
variable and BSE 500, BSE 20 and BSE 100 variables.

3.3. Johansen co-integration test results

Results of Johansen cointegration test applied putipose of finding whether there is a long term
relationship between oil price and BSE 500, BSE &00 BSE 100 variables within the scope of the
analysis, are shown in Table 4 and 5. The lag nutablee taken into account in application of co-
integration test for each comparison was calculatedrding to Schwarz (SIC), Akaike (AIC) and
Hannan-Quinn (HQ) information criterion as 1 (oaayl was included in to the model.

Results of Johansen co-integration test applied weiation to three separate comparison modelsraren
in Table 4 and 5. Eigen values found with Joharseimtegration test are as follow&1{§=0.029,
(12)=0.019, £3)=0.009, 14)=0.008, £5)=0.003 andX6)=0.002. When eigen value results pertaining to
variables (Table 4) are examined in terms of tetaéstics, it was observed that Johansen tratiststa
values (28.079, 27.499 and 26.998) in three maatelbigger than critical value (19.937) in theistaial
significance level of 1% and there is one co-ira#ign vector (co-integration relationship). In thiay the
hypothesis asserting that there is no co-integrattationship can be rejected.

When eigen value results pertaining to variablesb(@ 5) are examined in terms of maximum eigenevalu
statistics, it was observed that Johansen maxingenealue statistics values (27.525, 26.945 antl1%j

in three models are bigger than critical value§28) in the statistical significance level of 1%ahere is
one co-integration vector (co-integration relatitipy. As same as in the result of the trace stasistalue,
nullity hypothesis mentioning that there is no ntegration relationship can be rejected for eadmefe
models as a result of maximum value statistics.s€quently, both trace and maximum value (eigen)
values show that there is a long term relationgtipintegration) between relevant variables, ireoth
words there is a long term relationship between B8 BSE 200 and BSE 100 index and internatiothal o
price.

3.4. Granger causality test results

Results of Granger Causality-Wald test performesktan Vector Error Correction Model with purpo$e o
revealing whether there is a causality relationglgfpveen variables in each model are shown in Table

to look at Table 6, one will observe that BSE 500 ( p=0.036), BSE 200

( , p=0.038) and BSE 100 ( , p=0.048) index are Geacguse in the 5%
significance level of international oil price, amdernational oil price is not a Granger causerof iadex.
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According to the obtained results, it can be saéd BSE 500, BSE 200 and BSE 100 index have one way
causality relationship in the direction of intetioagl oil price.

5. Conclusion

In this study, long term relationship and causatiationship between BSE 500, BSE 200 and BSE 100
Index of Bombay Stock Exchange and crude price wragined by using econometric techniques in the
scope of the period 2000-2010. As a result of eseynade, a long term relationship between alkstoc
market index and international oil price in theipérof examination, in other words, it has beeneobsd
that each stock index is co-integrated with crudeep This obtained result can be interpreted Evaat
variables act together in the long term. When tesaldtained from Granger causality analysis are
considered, it has been revealed that each stdelk inas one way causality relationship towardserud
price, and crude price is not a causal of any in&éxdings obtained from co-integration analysisvglare
line with results obtained from the studies of Ammand Mustafa (2007) and Miller and Ratti (20G3)d
findings obtained from Granger causality analysésia line with results obtained by Maghyereh (2004
Sari and Soytas (2006), Anoruo and Mustafa (208/Hen obtained results are considered, it can lae sai
that stock exchange returns in India are signathmgnge in rational crude prices.
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Table-2: ADF, PP and KPSS Unit Root Tests Results (L evels)
ADF PP KPSS
Constant Constant and Constant Constant and Constant Constant and
Trend Trend Trend
Crude Price | -1.23 [0] -2.37[0] -1.44 [6] -2. 16 [4] 4.45(a) 0.41(a)
(0.66) (0.37) (0.72) (0.29) [40] [40]
BSE 500 -0.55 [0] -2.48 [0] -0.56 [8] -2.69 [7] 5.22(a) 0.45(a)
(0.83) (0.24) (0.89) (0.41) [40] [40]
BSE 200 -0.64 [0] -2.67 [0] -0.69 [10] -2.73 [9] 5.21(a) 0.68(a)
(0.88) (0.24) (0.95) (0.28) [40] [40]
BSE 100 -0.67 [0] -2.76 [0] -0.70 [13] -2.62 [12] 5.23(a) [40] | 0.50(a) [40]
(0.81) (0.26) (0.84) (0.27)

Notes: () MacKinnon (1996) one-sided p-valuesKBES (1992) Table-1 p-values; [ ] Lag lengths for
ADF, PP and KPSS.

Table-3: ADF, PP and KPSS Unit Root Tests Results (First Differences)

ADF PP KPSS
Constant Constant and Constant Constant and Constant Constant and
Trend Trend Trend
Crude Price | -47.32*** -47.33%** -47 .99*** -47.,98*** 0.043***(a) 0.043***(a)
[0] [0] (0.000) | [8] (0.0001) | [8] (0.000) | [7] [7]
(0.0001)
BSE 500 -47.98%** -47.97%* -48. 66*** -48.57*** 0.14***(a) 0.09***(a)
[0] (0.0001) | [0] 0.000 [9] (0.0001) | [9] (0.000) [8] [9]
BSE 200 -48.27*** -48.28*** -47 .64*** -47 .64*** 0.16***(a) 0.11**(a)
[0] (0.0001) | [0] (0.000) | [11] [11] (0.000) | [11] [11]
(0.0001)
BSE 100 -48.65*** -48.68*** -48.58*** -48.53*** 0.14***(a) 0.10***(a)
[0] (0.0001) | [0] (0.000) [14] [14] (0.000) [14] | [14]
(0.0001)

Notes: *** represent the statistical significanegél of 1%; () MacKinnon (1996) one-sided p-value}
KPSS (1992) Table-1 p-values;Ug lengths for ADF, PP and KPSS.

32



Journal of Economics and Sustainable Development www.iiste.org
ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online)
Vol.3, No.3, 2012
Table-4: Co-integration Test Results (Trace Statistics)
Models H Hn Eigen Trace 1% 5% 10%
Value Statistics Critical Critical Critical
Value Value Value
Crude r=0 r=1 0.011¢,) 28.079***
Price- (0.0004) | 19.937 15.494 13.428
BSE 500
< r= . 2 .
[1] 1 2 0.0002¢,) | 0.553
(0.4568) 6.634 3.841 2.705
Crude r=0 r=1 0.0114s) 27.499%**
g(f)'ge'BSE (0.0005) | 19.937 | 15494 | 13.428
] r<i r=2 0.0002¢,) | 0.554
(0.4566) 6.634 3.841 2.705
Crude r=0 r=1 0.010f5) 26.698***
i’g‘ge'BSE (0.0007) | 19.937 15.494 13.428
] r<i r=2 0.0002¢) | 0.581
(0.4458) 6.634 3.841 2.705

Notes: *** represent the statistical significanes¢l of 1%; ( ) MacKinnon-Haug-Michelis (199@)values; [

] Lag lengths for models.
Table-5: Co-integration Test Results (M ax-Eigen Statistics)

Models H H, Eigen Max-Eigen | 1% 5% 10%
Value Statistics Critical Critical Critical
Value Value Value
Crude =0 =1 0.011 27.525%+
Price- (0.0002) | 18.520 14.264 13.428
[Bl?E 500 Mg =2 0.0002 0.553
(0.4568) 6.634 3.841 2.705
Crude =0 =1 0.011 26.945%
Price-BSE (0.0003) | 18.520 14.264 13.428
200 r<1 r=2 0.0002 0.554
[1] (0.4566) | 6.634 | 3.841 2.705
Crude r=0 r=1 0.010 26.116***
Price-BSE (0.0004) | 18.520 14.264 13.428
100 r<1 r=2 0.0002 0.581
[1] (0.4458) 6.634 3.841 2.705

Notes: *** represent the statistical significaneeél of 1%; () MacKinnon-Haug-Michelis (199p)values; [

] Lag lengths for models.
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Table-6: VEC Granger Causality-Wald Tests Results
Pro
Models | Dependent Independent Chi-Square b. Direction
1 BSE 500 Crude Price 0.028 0.8 No
65 direction
Crude Price BSE 500 4.36* 0.0 Unidirecti
* 36 on
2 BSE 200 Crude Price 0.010 0.9 No
20 direction
Crude Price BSE 200 4.27* 0.0 Unidirecti
* 38 on
3 BSE 100 Crude Price 0.018 0.8 No
91 direction
Crude Price BSE 100 3.88* 0.0 Unidirecti
* 48 on

Note: ** represent the statistical significancedesf 5%
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