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Asymmetric influence of oil and gold prices on Baltic and South Asian stock
mar kets: Evidence from Johansen cointegration and ARDL approach

Jolita Vveinhardt', Dalia Streimikiene?, Rizwan Raheem Ahmed®,
Saghir Pervaiz Ghauri*andMuhammad Ashraf®

The purpose of the undertaken research study éxamnine the influence of crude oil and gold prioesthe equity returns of Baltic
and South Asian stock markets. The study compaSefaily data from January 1, 2010, to June 30, 0Masdaq Baltic market
(LOMXBBGI) data time series is stationary at leviehiwever, rest of the data series became stationaffyrst difference by employing
Philips-Perron and Augmented Dickey-Fuller approash

Results of Johansen cointegration illustrated asesite of the cointegration amongst the considecedanic indicators, therefore;
we could not establish the long haul associatiofdatthe equity returns of Baltic and South Asiaarkats, and crude oil and gold prices.
The outcomes of VEC Granger Causality/Block Exoiggeiéald approach suggested unidirectional caugdliom LCOP to LKSE100 and
LGP to LKSE100. Hence, it has been establishedthieae is no causal affiliation amongst the vareblHowever, it is further concluded
from the results of ARDL approach that the LOMXBB&$ a significant short-term relationship in lagafid lag 2. Moreover, DLGP also
showed a significant short-term relationship witOMXBBGI at 10% significant level. However, LCOP slo®t have any affect on
LOMXBBGI.
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Introduction

Stock indices and returns are always being a gnéatest for arguments, and association of stodices
with macroeconomic variables has always been deleatand it is one of the most examined subjects fo
researchers and financial experts around the gibiis.research measures and explores the relaippasiong
oil, gold and stock returns with exceptional refex@ to Baltic and South Asian securities exchan@dsrices
play a significant role in predicting prices in sead industrial and entrepreneurial costs, whichnéwally pave
the way to determine the stock prices. Oil pricks® @nfluence almost every sphere of economy ong ara
the other. Oil price become rationale fluctuatiorearning capability of industrial and corporat@@@rns in an
economy. More specifically the escalation in thé&cgs of oil leads to decrease in aarning capability of
business concerns and vice verse. Rational evidemgports the stochastic association between stodkoil
prices in an economy as ascertained by the HasshNasir (2008).

There are various elements responsible for inflingnthe oil, stock and gold prices, which subséitu¢ach
other from the investors' perspective, and exhpbite trends articulated as contrary to studiestidRdarly,
the gold is not local instrument rather it is a Maiide product. Thus, the change in gold priceg@$f other
macroeconomic factors as well. The studies onisisise carried out by the several researchers suglraman
et al. (2011) and concluded, as the gold pricesrarsacted in dollars, hence such prices aretsent most of
the policy formulations, socio-politico turmoil the USA and that change also causes fluctuatiood prices.
Similarly, there are numerous elements which infaee stock returns, along with macroeconomic indiat
namely government borrowings, inflation and intemeges, the relationship between goods physidallgnd
out, Forex valuation, currency circulation, oilgas, growth rates and gold prices (Cheung et 298)1

There is an obvious link between prices of crudeand stock returns. It was also studied and fotlad
there was a significant affirmative associationwssn economic growth, interest rate, oil prices agdity
returns (Hu et al., 2016). Thus, the contributiérihe stock market is instrumental for nations'remoic well-
being. Any adjustment in prices of crude petroleatrtocal and global market causes the variatiaiméncost of
doing modern business and value costs of the asinencern (Ma et al., 2016). According to Naifad a
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Dohaiman (2013), crude oil prices affect inflatiand interest rate, which further impact the dis¢caate and
this leads to affect the equity returns.

The oil acts as an important role in economic dgwelent. Every country does not have plenty of such
resources, so countries go for importing oil frothes countries and face oil price volatility. Asetloil is
considered as very demanded and draining asses gwite instability can affect different factorks@ for
example, inflation, exchange rate, and securitieha&nge returns. Many studies have tested suctioredafor
developed economies like the US, Japan, the UK,Garthda, and results of all these studies demoedtthat
there is a definite impact of macroeconomic vagalin equity returns (Wei and Guo, 2016). Broadstdal.
(2016) contemplated and built up the associationdsimglobal oil prices and equity returns, and they
demonstrated that the oil price instability is gonaeterminant of equity returns’ volatility.

The pur pose of thisresearch study

A major goal of the undertaken research study isvestigate the influence of crude oil prices (J@Rd
gold rates on Baltic securities exchanges includitagdaq Baltic (cross-national Baltic securitiesvetase),
and South Asian stock markets like Pakistan andalnd@his analysis presumes to test the degree of
the relationship among gold, crude oil costs ammiséies exchange returns by utilising Johansentegration,
ARDL and Granger causality techniques. Another irappee point of the undertaken study is to scrseéni
the causal association and directionality amidstetuity returns of South Asian and Baltic stockkats, and
crude oil and gold prices. This is the first tinveotdifferent geographical regions have been consiidor
the investigation of this kind of relationship.

Novelty and significance of the research

Novelty and Significance of this research are mimhys because this is the first ever research, whigs
been done on two distinctive topographical regionahey related markets and analyses the effechiefined
petroleum (COP) and gold prices on these secusgtiebanges. Lithuania, Estonia, Latvia, Pakistad, ladia
are the developing economies, and these counti@d@s Bignificant importance in their regions. Anaothe
distinguished aspect of this research is the dadaiene-varying factor, we used recent daily data] total 1617
observations (after adjustments) were recordedamadiysed. Secondly, in recent years Baltic and ISéstan
stock indices have shown tremendous growth andopeéince. This phenomenal growth of these financial
markets differentiates them from other regionatistmarkets; moreover, unparalleled changes hawelssn
witnessed in crude oil, and gold prices worldwidieus, now, it has been a substance of great retevand
curiosity for researchers. This research is imprfar the investors who are willing to invest imese stock
markets. There are different variables, which dfecting the stock returns, the oil prices, anddgptices are
also main variables, so, this research gives a pleture of relationships among these variablesiameneficial
for the investors of both regions and foreign inoes

International gold trading markets

As per requirements of world financial markets bgibfinancial bodies are replete with a multitudeyold
exchanges. Presently, more than 40 markets of ga@dinstituting the international market structareund
the world. Like worldwide gold markets as a nucletii® domestic gold market is subsidiary. There faue
leading global gold markets spread all over theldy@much as the America gold market, the Zurictdgohbrket,
and London and Hong Kong markets. The London markiees hold sway over the prices of the gold miirke
the four corners of the world. In Pakistan, thereicommodity market widely known as Pakistan Metita
Exchange (PMEX), which further includes trade iteofisgold and commodities of variant nature. Likesyis
the multi-commodity and the national commodity alativatives exchanges regulate the gold tradinindiia.
Concerning Europe and world perspective, theredmall-scale gold market of minor importance in shape
of the Baltic market because there is no investmimrhand. Lately, the right set of circumstances, fo
investment in gold relating to market prices, hasne into existence. By the time, the importance of
the investment in gold jewellery purchase was sedli Besides, the liquidity of the investment gslat a low
ebb. While gold offering investment banks are lagsito purchase them neither back nor give theiredu
liquidity.

International crude oil prices

The current prices of many barrels of oil are gautgough crude oil prices, for example, Brent Blem
West Texas Intermediate. Occasionally, NMEX futarel OPEC basket prices are stated as well. There ar
dissimilarities in oil prices of barrels based ba specific gravity or API and the content of sulpbf it as well
as on its location evidenced in its proximity todetivater and/or refineries. Untreated crude oil (Mies
Canadian Select-acid and weighty) is cheaper th&h Which is lighter and sugary oil.

423



Jolita Vveinhardt, Dalia Streimikiene, Rizwan Raheem Ahmed, Saghir Pervaiz Ghauri and Muhammad Ashraf: Asymmetric
influence of oil and gold prices on Baltic and $pAsian stock markets: Evidence from Johansen egiation and ARDL approach

Nasdag Baltic (OM XBBGI)

To expedite cross-border trade and lure region&nsified investment, the Baltic Market is being
established by Nasdaq stock exchange with TallRiga, and Vilnius, which is tailored towards redgi
differences among the three Baltic markets by slgasi harmonious trading system, rules and markst #c
minimises the expenses of cross-fringe exchangitiymthe Baltic region.

Nasdaq Vilnius (OM XV)

Lithuania possesses key securities market infretsirel operators, e.g. Nasdag Vilnius and the Litfama
Central Securities Depository, which facilitatesrkea participants with transactions in securitielearing and
settling securities contacts, and list down theusges, as well as for the function of the prirgigublic
securities, and funded pension trust registeredk8and brokerage houses are not allowed to ddehde for
Nasdaq Vilnius stock market. Standardized equityrkets’ operating rules are guiding principles of
the exchange, as it is the self-regulating compuaiityh the authority of issuing and enforcing rulesda
regulations of its own.

Nasdag Tallinn (OM XT)

Estonia has the only controlled securities markeserondary nature. It captivates investors atenti
The listed companies have an aim for attractinglithadity assets, and the intermediate investadsich are
the members of the stock exchange can do traneactiwough the automated electronic trading meshani
The Nasdag Tallinn stock market regulates itsetheuit intervention from external bodies by relegsand
implementing the rules and regulations, which ardine with universally applicable methods of excpe
operating procedures. Financial Supervisory Autiasf Estonia authorises and oversees it. As bacRil
2004, the Nasdaq Tallinn stock exchange has besensber of the Nordic-Baltic alliance.

Nasdag Riga (OMXR)

Apart from single shareholder's companies with by®0 % of remaining shares, OMX Riga (OMXR) is
an all-share file including of the considerable temof shares recorded on the fundamental and iauyxil
records on the Riga Stock Exchange in Latvia. NgdRliga exchange is the only financial market inviat
which is regulated. Equitably, winning status adgustment are better shown on the Riga showcasse Bate
is December 31, 1999, with an estimation of 100sdég Riga is a directing framework all alone withauter
intercession association went with the forces shiisg and authorising its own standards and cantirol
consonance with working trade methodology geneahynected on the planet.

Pakistan Stock Exchange (PSX)

It was the 18th day of September 1947, when Kar&tbck Exchange came into existence. Pakistan had
only that Stock market during that time. The mank@s perceived one of the best equity markets dd s
2002. The July of 2016 brought the news of getliagk the status of developing the business setiearJuly of
2016 brought the news of getting back the statusmaérging market. Bloomberg has placed Karachikstoc
exchange at third rank among top 10 stock marKetseowork during 2014. It was the "L tlay of January 2016;
Karachi stock exchange was renamed with PakistaokStxchange. Now the PSE (KSE100) is the blend of
Lahore Stock exchange and Islamabad stock mark&E1KO is counted among the biggest stock markets in
South Asia. Total 654 companies were listed in Ddmer 2009, and as on July 11, 2016, the total nharke
capitalisation was US$120.5 billion; KSE100 reackhis$35 billion on July 30, 2011, and as on July 2@15,
it reached US$72 billion market capitalisation.

SENSEX

The Bombay stock trade is otherwise called the BSBr just SENSEX. It is the head securities exgkan
of India, which is a developing and developing hass sector of the area. SENSEX is free to floaketa
weighted equity market; sound organisations atedign BSE 30 or SENSEX. Since it is index 30, ¢fiere, 30
components companies, the most prestigious and awisely traded stocks, which are representatofethe
overall industry and sectors of Indian economywas reported and issued, since January 1, 1986SEKNs
known as the foundation of local value markets lagalt of the Indian economy. The base estimatidr06fwas
determined on April 1, 1979, with 1978-79 as theebgear. Dollex 30 was additionally propelled oty A5,
2001, which is connected to USD. As on April 21120the aggregate market capitalisation was approx.
USD442 billion. However, the free float capitalisatwas USD233 billion.
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Substantiation from previousliterature

Numbers of theoretical and empirical researches Heen taken plac® figure out the fluctuation of
exchange rates, global inflation, gold prices,riesgé rates, World crude oil prices and GDP, and thgact on
global financial stock markets. The present liteératreview tells positive and negative, significarid
insignificant relation between international oilgars, gold prices and their impact on share prices.

Now numbers of economic and financial findings available endorsing the significant link among égui
returns, crude oil prices in international markatd other macroeconomic indicators (Pinho and Mamal
2016). The result of the research tells us to ifiettie relationship between equity returns andpoites.Most
of the study suggested that it has a negative edgontbetween equity returns and oil prices, esgdn stable
economiegXu, 2015). However, on the contrary to this, otbardies found a direct relation between equity
returns and oil prices as well (P6nk&, 2016). Niosless, Apergis and Miller (2009) finished up theraterial
relationship between stock returns and unrefinddofgeim costs (COP). The significances of the eatédns
directed for developing economies is differentsame exploration discoveries proposed a backwardeect
between stock returns and the costs of unrefing@lpem (COP). This has seen in developing marifeéza et
al., 2016; Basher et al., 2012).

Any adjustment in oil value impacts the inclinatiohinflation. Mork's (1989) concentrates the ieffice of
oil prices on thénflation rate and equity returns. An abstract destiates that oil costs, inflation rate, and stock
costs are essentially and decidedly connected edtih other (Albulescu et al., 2017). Numerous stutiave
recognised that the positive and critical relatiops exist among oil costs, CPI, gold costs andksteturns.
Along these lines, raise oil value directs towardkation, the decrease of production and efficiefiGeise and
Pitatowska, 2015).

Sumner et al. (2010) tried to discover the mutwegdahdence of gold, stocks, and bonds by obsertimg t
gold returns and instabilities. As per this, gaddjust supportive in predicting stock behaviouralvements.
Buyuksalvarci (2010) concentrated the relationshipng interest rate; CPI, oil costs, gold pricesversion
rate, money supply, and stock returns, they cahtritentified the relationship with the stock rets. Sharma
and Mahendru (2010) researched the relationshipvdsat FOREX rates, gold costs and stock returns in
the Indian setting and found the huge relationbleippveen the factors of interest.

The long-term association among stock prices, galdl oil prices has been reported in Chinese, Japane
and German contexts, however, the U.S markets tegbamsensitive to the phenomenon (Wang et al.0p01
Shahzadi and Chohan (2011) concluded an inveratiae$hip amidst returns of KSE100, and crude nd a
gold prices; their review obtained the informatidme frame from 2006 to 2010 month to month premise
The presence of no relationship between gold retard stock returns has additionally recorded ribsetarch.
Another research conducted by Kaliyamoorthy andtfg2012) concluded that stock returns and gaidgs
both are increasing, yet lingering securities ergeais not the aftereffect of increased rates @f.go

Nguyen et al. (2012) led the review on the relafop of securities exchanges and gold returns. Keey
in mind the ultimate objective tachieve the goal of this review; the analysts piclee USA, UK, Thailand,
Singapore, Malaysia, Japan, Philippine, and Indanesecurities exchanges as a subject of intekeshdicated
by Moore (1990), there is a negative relationshipoagst gold and securities exchange. It implies nwhe
securities exchanges declining then gold costement differently. It means when stock marketsdadining
then gold prices increase or the other way arouadirence (2003) found that gold earnings are iedéifit to
macroeconomic indicators. However, these are eassutiwith the other financial assets, such as share
debentures; this may be the cause of weak assotiagitween equity returns and gold prices. Baig.g2013)
presumed that equity returns of KSE100 are nocadteby the crude oil and gold prices, and botrand gold
rates are insusceptible to KSE100 returns. An ekading reported that there was no massive raiatiip
between stock costs and gold costs in the USAnggttiowever in short-run gold cost can altogethgract on
stock returns (Smith, 2001). The discoveries ofsBland Shieh (1995) affirmed that prices of go&mesently
inflation sensitive. According to Bhunia and Mukh{013), gold prices do not have any causal m@tstiip on
equity returns of BSE and NSE in the case of Indiaey also established that there was no bidineatio
causality existed amongst gold and securities exgdaeturns.

Material and methods

Data sour ces

Data Sources. For this analysis the daily dataotd grice, crude oil prices, KSE100, SENSEX hasnbee
taken from January 1, 2010, to June 30, 2016, frammoo Finance website, and daily data of same fier®d
for Nasdaqg Baltic, Nasdaq Vilnius, Nasdaq Tallivgesdaq Riga has been extracted from Nasdaqg Baltic
Statistics website.
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Estimation techniques

The estimation methods utilised as a part of #éearch are natural log returns for the factors. aifalysis
was carried out through different statistical tagoes such as descriptive statistics, ADF and [piftarron
tests, Johansen cointegration and ARDL approackhfotong run relationship, and VEC Granger or (BEW
and Granger causality tests for the direction andality purposes have been utilised.

Changein stock exchange indices
The natural log difference approach is used to adeBaltic and Asian stocks returns. To substamtiat
the objective following equation for Baltic and Asistock indices have been applied:

Indices, = In(C‘ /CH) 1)

where: in Eqg. (1)ndices(t) are the returns of the different equity stockstfee timet. 'Ct' and C t-1' are
the returns of Baltic and South Asian stock markatshe time t"* and t-1' in a fitting way.

Changein gold prices (GP)
Gold prices are figured by using the natural loifedénce. The following equation has been usedyfid
prices returns.

GP, =In(GP/GP,) @)

where: in Eq. (2)GP (t) is the returns for the tim&."'GP t' and GP t-1' are the purposes of gold rates for
the time 1" and t-1' in a proper way.

Changein crudeoil prices (COP)
Qil returns can be calculated by applying the ratlog difference. The following equation has besed
for crude oil returns.

COP, =In(COP/COP,) 3)

where: in Eq. (3)COP (t) is the return of crude oil for the tim& "COPt' and COPt-1' are the purposes of
unrefined petroleum costs for the tinte dnd t-1' in a suitable way.

Unit root tests

Although several approaches are there in orderhteclc the stationarity of data series, however, in
the undertaken study, we have preferred two tedi@sigin which first is known as the Augmented Dickdler
(1981). The generalised equation form of the wasifollows:

Dy, =a,+ay, +Yaby +e @)

where: in Eq. (4),y' is a data series in time period, ‘while, ‘n" known as the optimum number of lags,'‘is
referred for a constant value, whereas, the whatsenerror is regarded as in Eq. (4).

Philips-Perron (1988) have proposed another rolesst which has additionally recommended strategy f
the application of a unit root test that provideds@companying condition:

Ay =a,+ay,., te (5)

where: in Eq. (5),Y is a called the data series in time peribdwhereas, &, is regarded as a constant value.
However, the white noise error is known @sin Eq. (5).

Johansen cointegration testing approach

This approach constructs cointegration betweenstirées of similar order by creating a cointegration
equation. The difference between the series, thdavghded is stationary. Because of constant dififeze
between the two series, and it is feasible to desdhe long-term stable relationship between tewes. It
demonstrates no long-run connection lies betweerivilo measures. Precisely ¥§ ‘is known as the vector for
‘n’ numbers of stochastic elements. Subsequentlye thdl be the existence of ‘p-lag’ vectors autaesgion
besides the Gaussian error, and the mathematioatieq can be expressed as follows:

Ay =pu+Ay . +........ +AYy  tE (6)

The referred to above conditiog™is the fix1) vector for factors, the factors are incorporasédrders, as
expressed follows:

Dy, = +1y,, + ST DY, +&, ™

where: in Eq. (7)] = Zp‘, A, andT, = iAJ

j=i+l
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Johansen (1988) test is applied to single out #ieevof cointegration vectors. These tests ainptopute
two-statistic investigations, namely trace testldrace. The target of these tests is to check thalid
speculations, whether the no of a particular cgirstng vector is not exactly or equivalent to mbitity (p) in
the correlation of unlimited optigm=r. Presently, the condition of Trace test is asfed:

Al = —T;:lln@—ﬁ,ﬂ) (8)

where: in Eq. (8) T denotes the number of usable observations,efitl describes the measured eigenvalues
from the matrix. Thus, the subsequent test is dake the max-eigenvalue test or simply Ahrmax, and can be
estimated in accordance with Eq. (9) as follows:
Amax(r’r +1) =_T|n(1_ﬁr+1) (9)
The above condition incorporates testing for theliid speculation, whether there is' 'bf cointegrating
vectors in the correlation of option theory, whislr+1) cointegrating vector.

Bound testing approach

The performance of bound testing methodology i# lopion three endorsements. Pesaran et al. (208F) w
the first who had acclaimed the application of ARBpproach for the evaluation oélationship levels.
The reason behind the effectiveness is that, dreeeaquired order of ARDL has been met then thegioziship
can be assessed through OLS technique. Anotheringrgrtant characteristic of this bound testingimsque
because it permits the mix of (1) and I(0) factassregressors. It means that the order of integraan be
varied. Subsequently, the ARDL testing approachth@dreedom not to rely on the specific distingirng order
of the data time series. Next, this proceduretisdiand suitable for a limited and finite data pE(Zaman et
al., 2011).

The construction of vector autoregression (VAR) doderp, which proposed by the Pesaran et al. (2001)
can be written as follows:

Z,=pu+y B2+ (10)

where: in Eq. (10)z is known as vectors ofandy, wherey = is known as the reliant variable characterised
as stock returns of OMXBBGIy is the vector grid which speaks to an arrangegnoéCOP andGP in time
pattern of t'.

We additionally built up a VECM as expressed fokow

07 = p+at+ 2z, + S Yy +Synx +e (11)

where: in Eq. (11),A' referred to primary distance operative, howewvee, multiplier matrix A for long run
could be written as Eq. (12) as follows:

)= AYYAYX 12
=11 (12)

XY "XX

Since the transverse items of the matrix are uncésd, thus the opted arrangement said to beoli(1}0).
If A,y =0, thenY is considered to be order 1 or I(1). Conversélyl\j, <O, thenY is known as order zero or

1(0). The Wald test (F-measurement) was calculatedhow changes between the long-term affiliatiod a
the interconnected factors. The Wald test coulditiised by setting limits on anticipated long-raoefficients
(Zaman et al., 2011). Hence, the option and invabielculations could be communicated as takes after:

H,=B=8=£=0
No evidence of any long-term association. Howewecontrary, the alternative hypothesis could he as
HzB8zZB,#26, %20
There is a proof of a long-term affiliation. In tabove estimation, the-critical value is being compared to
F-calculated.

Granger causality test

The Granger expression utters that, when two divegsearch constructs are cointegrated, the presdnc
unidirectional causality is inescapable, and ewahtithe phenomenon leads to determine the assmtiay
using Error Correction Model (ECM), which followdxy authentication of causation. The use of mateivysa
Granger causality test helps to single out thetioaiahip of every componenfs we are compelled to choose
Lag to obtain appropriate results, therefore it besn kept in mind, in the event that the timerageament are
not stationary at 1(0) and no cointegration exiséeaong the factors then it is important to changeaaking
the first distinction at (1) and following expréss could be functional:
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Q,.W, [®)=Q,.W., w) (13)

where: in Eq. (13Qyrb is called a conditional probability@;' is known as information, which was fixed for
the t' time period, for historical valuedVt+n', and ‘o, regarded as the information set comprising valaed
‘t + n'is the period of time, the Eq. (13) is knownaes tinrestricted regression equation.

As we can measure the unrestricted residual sumeasquare by using the Eg. (13), and lagged valaes
be reduced for selected macroeconomic variableg. fifist difference is used to ascertain the resic
regression for getting the restricted sum of squdiBmately, for the order 1(1), we should keedd entire
values ofF-test. From the Eq. (14), the null hypothesis cdddested:

E :(RSSR’- RSSUR j /(RS/S’/\I _k) (14)

In the case thaF-statistic values outperform the basic qualitiesany chose level ofmportance or
the p-esteem associated wilstatistic <0.05, then the invalid speculation mhaestejected.

Estimation and results

Descriptive analysis

Table 1 exhibits the distinct investigation of gotdl costs and stock returns. It shows that awerstgck
returns of LSENSEX and LKSE100 over a day in gitene period are 9.94 % and 9.85 % respectively.
However, average stock returns of Baltic stock exgfes are as, LOMXBBGI is 6.30 %, LOMXV is 5.97 %,
LOMXT is 6.59 %, and LOMXR is 6.06 %. Though, thermal returns in gold prices and crude oil pricesro
a day are 7.21 % and 4.36 % respectively. Morealemque-Bera (JB) test rejects normality in alladsdries.
The maximum volatility was observed in stock ratupf KSE100 during the period, and that was 0.4676
followed by the returns of crude oil prices, i.e3ZB1. The reason for high volatility in stock metsiand growth
in oil prices was due to high economic activitieghie Baltic States, and South Asian countriesPiakistan and
India during the selected time period. Howeverwgdhoin gold prices was less volatile because iecel time
period gold prices in international market remaistble in the long run.

Tab. 1. Descriptive analysis.

Statistics L SENSEX LOMXV LOMXT LOMXR LOMXBBG LCOP LGP LKSE100
Mean 9.9437 5.9678 6.5891 6.0569 6.3075 4.3589 08.21] 9.8518
Maximum 10.2983 6.2312 6.9193 6.4752 6.5807 4.7356 7.5436 10.5656
Minimum 9.6274 5.5333 6.0153 5.6878 5.7660 3.266[L 9583 9.1302
Std. Dev. 0.1856 0.1751 0.1772 0.1573 0.1531 0.3281 0.1482 0.4676
Skewness 0.4117 -0.3022 -0.4119 1.0115 -0.6224 163.3 0.3842 -0.0181
Kurtosis 47415 5.0161 5.2382 6.9494 5.6352 6.6230 4.9216 4.3950
Jarque-Bera 152.39 89.85 84.82 336.48 113.35 488.88 118.14 173.65
Probability 0.0000 0.0000 0.0000 0.0000 0.0000 @00 0.0000 0.0000
Observations 1617 1617 1617 1617 1617 1617 161 7 161

Outcomes of Philips-Perron and Augmented Dickey-Fuller techniques

Table 2 indicated the outcomes of ADF and PP teglas that stock returns of KSE100, SENSEX, OMXV,
OMXT, OMXR, gold price, and crude oil prices series/e unit root at level, so it is transformed ahdcked at
first difference where they got significant and ®@es stationaryconsequently these seven data series have
been integrated of order one or simply I(1). Thisniperative to note that the stock returns of ONBX® does
not have unit root at a level and right now stadignin this manner, the data time series of OMXBR&s been
integrated of order 0 or simply assumed 1(0).

Tab. 2. Unit root tests for stationarity.

At Leve
Augmented Dickey-Fuller Test Phillips-Perron test statistic

Lags* ADF t-statistics Pr obability Bandwidth | Adj.t-Stat | Probability
COP 0 -0.7132 0.8415 5 -0.6420 0.8587
GP 0 -1.7667 0.3974 5 -1.7124 0.4248
KSE100 0 -0.3841 0.9094 4 -0.4732 0.8938
OMXR 0 -0.9805 0.7621 17 -1.2341 0.6617
OMXV 0 -0.9566 0.7702 6 -1.0231 0.7470
OMXT 0 -2.7983 0.0587 7 -2.7603 0.0643
SEXSEX 0 -0.9773 0.7632 4 -1.0204 0.7479
OMXBBGI 0 -3.2845 0.0158 7 -3.1918 0.0207
At 13 diff
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Lags ADF t-statistics Pr obability Bandwidth | Adj.t-Stat | Probability
COP 0 -42.3746 0.0000 5 -42.3665 0.0000
GP 0 -41.3085 0.0000 5 -41.3519 0.0000
KSE100 0 -36.1020 0.0000 2 -36.1294 0.0000
OMXR 0 -46.6235 0.0001 16 -46.1277 0.0001
OMXV 0 -38.7225 0.0000 3 -38.7381 0.0000
OMXT 0 -37.0078 0.0000 5 -37.0587 0.0000
SEXSEX 0 -37.4702 0.0000 7 -37.4025 0.0000
OMXBBGI

*: Lags selecterautomatically based on SCI with Max lags
Conclusion: All variables are | (1), except OMXBBG@L 1(0'

Multivariate Johansen cointegration test results

This test is directed to assess the presence ofegpation and decides the nature of connectioardagg
a long haul or short-term association amidst equityrns of different stock markets, and changesrude oil
and gold prices. If the cointegration is not coremkdthen it demonstrates that there has not besgHaul
connection lies amongst the economic indicators.aF@cognisable proof of various cointegratingtees; two
likelihood proportion tests were utilised; the firs known as the Trace approach, whereas, thendeaoe is
known as the maximum eigenvalues approachroax.

Results of Multivariate Johansen cointegration for LK SE100

As stock returns of KSE100 index, gold prices, anade oil prices data series have been integrafted o
order one or simply I(1), therefore, we employebalsen cointegration technique. In order to findgalength
of LKSE100, LCOP, and LGP, we used Vector Error r€cion method (VECM) that suggested the lags
interval (in first difference) 1 to 2, 4 to 5 and tb 10.

Results of Table 3 showed that there does not aaydong-run relationships among the gold and caitle
prices with stock returns of Pakistan stock exclkarfgfSE100). The outcomes additionally show that
the cointegration is not there because both Trask&andi-max test do not support the rejection of the null
hypothesis of cointegration amongst the considermthomic indicators. It is also evident from thsufes such
as Trace statistic<critical value, and similarlyaximum eigenvalues<critical value, an@>0.05. These
outcomes demonstrated the absence of cointegredicrs; it is further recommended that there areany
normal stochastic patterns seen too. Subsequdnidyfinally, established that there is no longihassociation
amidst equity returns of KSE100 and changes inenildand gold prices.

Tab. 3. Cointegration condition for LKSE100, LCOP & LGP.

Unrestricted Cointegration Rank Test (Trace)

Hypothesized No. of

CE(s) Eigenvalue Trace Statistic 0.05-Critical Value Prob.**
None 0.005148 13.98016 29.79707 0.8417
At most 1 0.003395 5.690977 15.49471 0.7317
At most 2 0.000143 0.228894 3.841466 0.6323
Unrestricted Cointegration Rank Test (Max Eigenvalue)

Hypothesized No. of

CE(s) Eigenvalue Max-Eigen Statistic 0.05-Critical Value Prob.**
None 0.005148 8.28918 21.13162 0.8852
At most 1 0.003395 5.462083 14.2646 0.6827
At most 2 0.000143 0.228894 3.841466 0.6323

Both Trace and maximum eigenvalues approachesitedibo cointegrating vectors at 5 % level
* indicates the null hypothesis rejection at 5 %ede
** MacKinnon-Haug-Michelis (1999)-p-values

Results of VEC Granger causality/Block Exogeneity Wald approach for KSE100
Findings of Table 4 suggested that there is no ataredationship exists between D(LKSE100), and

D(LCOP) and D(LGP) since the corresponding prolitzsl are greater than 0.05 in all cases.
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Tab. 4. VEC Granger Causality/Block Exogeneity dfat KSE100.

Dependent variable: D(L KSE100)
Excluded Chi-sg Df Prob.*
D(LCOP) 14.09227 5 0.0150
D(LGP) 6.783395 5 0.2373
All 21.71869 10 0.0166
Dependent variable: D(L COP)
Excluded Chi-sq Df Prob.*
D(LKSE100) 2.920797 5 0.7122
D(LGP) 8.648206 5 0.1239
All 11.5083 10 0.3193
Dependent variable: D(LGP)
Excluded Chi-sg Df Prob.*
D(LKSE100) 17.15018 5 0.0042
D(LCOP) 1.774422 5 0.8794
All 19.14492 10 0.0385

* indicates, the null hypothesis rejection at 1 &adl

Results of Multivariate Johansen cointegration for LSENSEX

As stock returns of SENSEX index, gold prices, anatde oil prices data series have been integrated o
order 1 or just I(1), therefore, we employed Jobansointegration technique. In order to find a llewggth of
LSENSEX, LCOP, and LGP, we used Vector Error Cdimacmethod (VECM) that suggested the lags interval
(in first difference) 1to 1, 5to 5and 11 to 11.

Results of Table 5 showed that there does not aaydong-run relationships among the gold and caite
prices with stock returns of SENSEX index. The ouates further show that the cointegration is notehe
because both Trace test anthax test suggested that the null hypothesis afaistegration cannot be rejected,
moreover, the results such as Trace statisticealitvalue, and maximum eigen statistic<criticalueal and
p>0.05). These outcomes demonstrated the abserer#ticél cointegrating vectors. It is further recorended
that there is having no any normal stochastic patseen too. Subsequently, it is concluded tleaetls no long
haul association amidst equity return of SENSEX etmhges in crude oil and gold prices in the césedia.

Tab. 5. Cointegration condition for LSENSEX, LC&PGP.

Unrestricted Cointegration Rank Test (Trace)

Hypothesized No. of 0.05

CE(s) Eigenvalue Trace Statistic Critical Value Prob.**
None 0.00598 16.20113 29.79707 0.6981
At most 1 0.003603 6.574557 15.49471 0.6276
At most 2 0.000487 0.781065 3.841466 0.3768

Unrestricted Cointegration Rank Test (Max Eigenvalue)

Hypothesized No. of 0.05

CE(s) Eigenvalue Max-Eigen Statistic Critical Value Prob.**
None 0.00598 9.62657 21.13162 0.7789
At most 1 0.003603 5.793491 14.2646 0.6399
At most 2 0.000487 0.781065 3.841466 0.3768

Both Trace and maximum eigenvalues approachesitedibo cointegrating vectors at 5 % level
* indicates the null hypothesis rejection at 5 %ede
** MacKinnon-Haug-Michelis (1999)-p-values

Results of VEC Granger causality/Block Exogeneity Wald approach for SENSEX
Findings of Table 6 suggested that there is no ataredationship exists between D(LSENSEX), and
D(LCOP) and D(LGP) since the corresponding prolitzsl are greater than 0.05 in all cases.
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Tab. 6. VEC Granger Causality/Block ExogeneitydNat SENSEX.

Dependent variable: D(L SENSEX)
Excluded Chi-sg Df Prob.*
D(LCOP) 0.885197 3 0.829
D(LGP) 0.275495 3 0.9646
All 1.158138 6 0.9789
Dependent variable: D(L COP)
Excluded Chi-sq Df Prob.*
D(LSENSEX) 1.302814 3 0.7285
D(LGP) 0.502994 3 0.9182
All 1.840527 6 0.9338
Dependent variable: D(LGP)
Excluded Chi-sg Df Prob.*
D(LSENSEX) 0.433195 3 0.9333
D(LCOP) 2.39402 3 0.4947
All 2.817964 6 0.8313

* indicates, the null hypothesis rejection at 1 &adl

Results of Multivariate Johansen cointegration for LOMXR

As stock returns of Nasdaq Riga stock exchange (BMX¥old prices, and crude oil prices data sereagh
been of order one or just I(1), thus, Johansentegiation technique is suggested. In order to firedlag length
for LOMXR, LCOP, and LGP, we used Vector Error @ation method (VECM) that suggested the lags
interval (in first difference) 1 to 2 and 5 to 5.

Results of Table 7 exhibited that there does nwgé ey long-run relationships among the gold andier
oil prices with stock returns of Nasdaq Riga stegkhange (OMXR) of Latvia. The outcomes additionabow
that the cointegration is not there because bo#tdtest and-max test support the rejection of the null
hypothesis of the non-existence of cointegratiommgst the economic indicators. It is further subiitéded by
the results such as both Trace statistic, and maximigen statistic are less than the critical v&laedp>0.05.
These outcomes demonstrated that the critical @giation had not existed between equity return®MiXR
and changes in crude oil and gold prices. It ithierrecommended that there is having no any nostoahastic
patterns seen too. Subsequently, we concludedthbat is no long haul association amidst equiturret of
Nasdaq Riga stock exchange (OMXR) and changesléhagml oil prices.

Tab. 7. Cointegration condition for LOMXR, LCOP &P
Unrestricted Cointegration Rank Test (Trace)

Hypothesized No. of

CE(s) Eigenvalue Trace Statistic 0.05-Critical Value Prob.**

None 0.008136 18.69399 29.79707 0.5151
At most 1 0.002844 5.533471 15.49471 0.7498
At most 2 0.000587 0.945902 3.841466 0.3308

Unrestricted Cointegration Rank Test (Max Eigenvalue)

Hypothesized No. of

CE(s) Eigenvalue Max-Eigen Statistic 0.05-Critical Value Prob.**

None 0.008136 13.16052 21.13162 0.4376
At most 1 0.002844 4.587569 14.2646 0.7927
At most 2 0.000587 0.945902 3.841466 0.3308

Both Trace and maximum eigenvalues approachesitedibo cointegrating vectors at 5 % level
* indicates the null hypothesis rejection at 5 %ede
** MacKinnon-Haug-Michelis (1999)-p-values

Results of VEC Granger causality/Block Exogeneity Wald approach for OM XR

Findings of Table 8 suggested that there is no ataredationship existed between D(LOMXR), and
D(LCOP) and D(LGP) since the corresponding prolitzsl are greater than 0.05 in all cases.
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Tab. 8. VEC Granger Causality/Block ExogeneitydNat OMXR.

Dependent variable: D(LOMXR)
Excluded Chi-sq df Prob.*
D(LCOP) 1.121159 3 0.7720
D(LGP) 3.765249 3 0.2880
All 4.738395 6 0.5778
Dependent variable: D(L COP)
Excluded Chi-sg df Prob.*
D(LOMXR) 0.541157 3 0.9098
D(LGP) 4.199823 3 0.2407
All 4.699962 6 0.5828
Dependent variable: D(LGP)
Excluded Chi-sq df Prob.*
D(LOMXR) 1.533547 3 0.6745
D(LCOP) 2.010778 3 0.5702
All 3.546607 6 0.7378

* indicates, the null hypothesis rejection at 1 &adl

Results of Multivariate Johansen cointegration for LOMXT

As stock returns of Nasdaq Tallinn stock exchar@®XT), gold prices, and crude oil prices data serie
have been of order one or just I(1), thus, Johansértegration technique is suggested. In orddmtbthe lag
length for LOMXT, LCOP, and LGP, we used Vectorder€orrection method (VECM) that suggested the lags
interval (in first difference) 1 to 1, 8 to 8 antl tb 11.

Results of Table 9 showed that there does not aaydong-run relationships among the gold and caite
prices with stock returns of Nasdaq Tallinn stoskhenge (OMXT) of Estonia. The outcomes additignall
show that the cointegration is not there becausle Bace test and-max test support the rejection of the null
hypothesis of the non-existence of cointegratiommgst the economic indicators. It is further subistéded by
the results such as both Trace statistic, and maximigen statistic are less than the critical v&laedp>0.05.
These outcomes demonstrated that the critical @giation had not existed between equity return®ixXT
and changes in crude oil and gold prices. It ithierrecommended that there is having no any nostoahastic
patterns seen too. Subsequently, we concludedthbat is no long haul association amidst equiturret of
Nasdaq Tallinn stock exchange (OMXT) and changemid and oil prices.

Tab. 9. Cointegration condition for LOMXT, LCOPL&P.

Unrestricted Cointegration Rank Test (Trace)

Hypothesized No. of

CE(s) Eigenvalue Trace Statistic 0.05-Critical Value Prob.**
None 0.008444 18.1206 29.79707 0.5572
At most 1 0.002621 4.510656 15.49471 0.8584
At most 2 1.86E-04 0.298093 3.841466 0.5851

Unrestricted Cointegration Rank Test (Max Eigenvalue)

Hypothesized No. of

CE(s) Eigenvalue Max-Eigen Statistic 0.05-Critical Value Prob.**
None 0.008444 13.60994 21.13162 0.3979
At most 1 0.002621 4.212563 14.2646 0.8363
At most 2 1.86E-04 0.298093 3.841466 0.5851

Both Trace and maximum eigenvalues approachesitedifo cointegrating vectors at 5 % level
* indicates the null hypothesis rejection at 5 %ede
** MacKinnon-Haug-Michelis (1999)-p-values

Results of VEC Granger causality/Block Exogeneity Wald approach for OMXT
Findings of Table 10 suggested that there is ncsalatelationship exists between D(LOMXT), and
D(LCOP) and D(LGP) since the corresponding prolitasl are greater than 0.05 in all all cases.
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Tab. 10. VEC Granger Causality/Block Exogeneityd/ftar OMXT.

Dependent variable: D(LOMXT)
Excluded Chi-sq Df Prob.*
D(LCOP) 2.962623 3 0.3974
D(LGP) 0.936112 3 0.8167
All 4.15912 6 0.6552
Dependent variable: D(L COP)
Excluded Chi-sg Df Prob.*
D(LOMXT) 2.193857 3 0.5332
D(LGP) 0.57415 3 0.9023
All 2777747 6 0.8362
Dependent variable: D(LGP)
Excluded Chi-sq Df Prob.*
D(LOMXT) 4.861086 3 0.1823
D(LCOP) 3.06984 3 0.381
All 8.114693 6 0.2298

* indicates, the null hypothesis rejection at 1 &adl

Results of Multivariate Johansen cointegration for LOM XV

As stock returns of Nasdaq Vilnius stock exchan@®XV), gold prices, and crude oil prices data serie
have been of order one or just I(1), thus, Johansértegration technique is suggested. In orddmtbthe lag
length for LOMXV, LCOP, and LGP, we used VectordrCorrection method (VECM) that suggested the lags
interval (in first difference) 1to 1, 3to 3, 5%cand 7 to 7.

Results of Table 11 showed that there does not Aaydong-run relationships among the gold and erud
oil prices with stock returns of Nasdaq Vilniusat@xchange (OMXYV). The outcomes additionally shbat
the cointegration is not there because both Trasteandi-max test support the rejection of the null hypsibe
of the non-existence of cointegration amongst ttenemic indicators. It is further substantiatedtbhg results
such as both Trace statistic, and maximum eigetistitaare less than the critical values, gx0.05. These
outcomes demonstrated that the critical cointegmatiad not existed between equity returns of OMXM a
changes in crude oil and gold prices. It is furttegommended that there is having no any normahsasiic
patterns seen too. Subsequently, we concludedthbat is no long haul association amidst equiturret of
Nasdaq Vilnius stock exchange (OMXV) and changegoid and oil prices.

Tab. 11. Cointegration condition for LOMXV, LCOPL&P.

Unrestricted Cointegration Rank Test (Trace)
2%?5?'1@ zed No. of Eigenvalue Trace Statistic 0.05-Critical Value Prob.**
None 0.004481 13.78134 29.79707 0.5752
At most 1 0.003438 6.555705 15.49471 0.8674
At most 2 0.00063 1.014024 3.841466 0.5652
Unrestricted Cointegration Rank Test (Max Eigenvalue)

Hypothesized No. of

CE(s) Eigenvalue Max-Eigen Statistic 0.05-Critical Value Prob.**
None 0.004481 7.22563 21.13162 0.3899
At most 1 0.003438 5.541682 14.2646 0.8573
At most 2 0.00063 1.014024 3.841466 0.5771

Both Trace and maximum eigenvalues approachesitedibo cointegrating vectors at 5 % level
* indicates the null hypothesis rejection at 5 %ede
** MacKinnon-Haug-Michelis (1999)-p-values

Results of VEC Granger causality/Block Exogeneity Wald technique for OM XV

Outcomes of Table 12 suggested that there are no traces shtaglationship between D(LOMXV), and
D(LCOP) and D(LGP) sincp-value is greater than 0.05 in all cases.
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Tab. 12. VEC Granger Causality/Block Exogeneityd/ftar OMXV.

Dependent variable: D(LOMXV)
Excluded Chi-sq Df Prob.*
D(LCOP) 7.505466 4 0.1115
D(LGP) 8.264028 4 0.0824
All 13.81997 8 0.0866
Dependent variable: D(L COP)
Excluded Chi-sg Df Prob.*
D(LOMXV) 3.462154 4 0.4837
D(LGP) 2.29198 4 0.6822
All 5.697482 8 0.6811
Dependent variable: D(LGP)
Excluded Chi-sq Df Prob.*
D(LOMXV) 4.426153 4 0.3514
D(LCOP) 1.39138 4 0.8457
All 5.963889 8 0.6513

* indicates, the null hypothesis rejection at 1 &adl

ARDL modelling approach for OM XBBGI

As stock returns of Nasdag OMXBBGI data series Haen integrated of order O or simply 1(0), however
the gold prices and crude oil prices data series haenhbntegrated of order one or I(1). Therefore, in
the scenario when the order of integration is défifeé of considered economic indicators then theadsén

cointegration technique cannot be employed, thwes,used ARDL modelling approach for OMXBBGI, and
crude oil and gold prices.

ARDL cointegration and short-term relationship

According to the results of ARDL estimations, Talil@ showed that the LOMXBBGI has a significant
short-term relationship in lag 1 and lag 2 at 58d 40 % level of significance, moreover, DLGP atowed
a significant short-term relationship at 10 % siigaint level. However, results of DLCOP showed horsterm
association neither at 5 % nor 10 % level of sigaiice among the variables.

Tab. 13. ARDL Cointegrating and short Run relathips

Variable Coefficient Std. Error t-Statistic Prob.*
LOMXBBGI(-1) 1.0565 0.02487 42.47935 0.0000
LOMXBBGI(-2) -0.0607 0.024798 -2.446013 0.0146
DLCOP 0.0075 0.009712 0.77234 0.4400
DLGP -0.0311 0.018251 -1.702519 0.0889
C 0.0269 0.008215 3.268493 0.0011
R-squared 0.997258 Mean dependent var 6.308201
Adjusted R-squared 0.997251 S.D. dependent var 1085
S.E. of regression 0.007968 Akaike info criterion 6.823608
Sum squared resid 0.102224 Schwarz criterion -63806
Log-likelihood 5515.064 Hannan-Quinn criterion 67418
F-statistic 146390.1 Durbin-Watson stat 2.004583
Prob(F-statistic) 0

*Note: c-values and any subsequent tests do not account for nsetksdtiol

ARDL bound test

Table 14 of ARDL bounds test shows the computedievalf F-statistics, which has compared with
the critical value bonds as per the following nipothesis: HO: Null Hypothesis: No long-run redaships

exist. This hypothesis is tested through the aiti@lue bounds at 10 %, 5 %, 2.5 % and 1 % sicpnite level,
which given in Table 12.

Tab. 14. ARDL Bounds Test.
Test Statistic Value K

F-statistic 3.612021 2

As indicated by Table 15;5-statistic (3.6120) is less than the critical valder upper bond, and also less
than the 5% level of significance for a lower boAdcordingly, the invalid theory of no long-run aéibnship is
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accepted. However, the null hypothesisg)(Hs rejected at 10 percent significance level. ¢¢enit is
demonstrated a long haul association amidst Na®#4&¥BBGI and changes in gold and crude oil prices.

Tab. 15. Critical value bounds.

Significance L ower Bound Upper Bound
10% 3.17 4.14
5.0% 3.79 4.85
2.5% 4.41 5.52
1.0% 5.15 6.36

ARDL Cointegration and Long-term relationship

Table 16 exhibited the findings of long-run ARDL tiggtion. Findings of CointEq(-1) indicate
the significant relationship in a long-term, andstls already ascertained in the above-bound wdtible that
there is long-term association at 10 %. Howeves,rédsults of D(DLCOP) and D(DLGP) do not have amygt
term cointegration at 5 % or 10 % level of sigrafice as demonstrated by the ARDL estimations.

Tab. 16. ARDL Cointegrating and Long Run.

Variable Coefficient Std. Error t-Statistic Prob.
D(LOMXBBGI(-1)) 0.079805 0.024798 3.218192 0.0013
D(DLCOP) 0.013531 0.009712 1.393232 0.1637
D(DLGP) 0.019868 0.018251 1.088589 0.2765
CointEq(-1) -0.003843 0.001302 -2.952054 0.0032

Outcomes of Granger causality

approach

We employed pair-wise Granger causality approachdentifying causal association amidst each factor
and the results of Granger casualty further vatidahe outcomes of VEC Granger/Block Exogeneity dVal
technique. Since we have to select Lag in ordgetgroper results that are user counted. It  adged; from
Table 17 and Table 18 that there was no causalisgesl among changes in crude oil and gold priaed,equity
prices of the Baltic and South Asian markets atlaandlag 2, but there has causality existed from crutle o
prices to KSE100 returns and KSE100 to gold pricelag 1 as shown in Table 17. Granger causalitp al
existed in lag 2 from crude oil prices to KSE10@res, and gold prices to KSE100, and OMXBBGI tddgo
prices as shown in Table 18. It is essential tegthe idea that any change in one variable doesean to
bring change in another variable. It is a fact #wisality is basically inevitable for movementiine series.

Tab. 17. Pairwise Granger Causality Test at Lag 1.

Null Hypothesis: Obs. F-Statistic Prob.

DLKSE100 does not Granger Cause DLCOP 1615 0.4193 0.5174
DLCOP does not Granger Cause DLKSE100 5.8466 0.0157
DLOMXBBGI does not Granger Cause DLCOP 1615 0.4806 0.4882
DLCOP does not Granger Cause DLOMXBBGI 0.5541 0.4568
DLOMXR does not Granger Cause DLCOP 1615 0.1366 0.7118
DLCOP does not Granger Cause DLOMXR 0.0123 0.9116
DLOMXT does not Granger Cause DLCOP 1615 0.6068 0.4361
DLCOP does not Granger Cause DLOMXT 0.2450 0.6207
DLOMXYV does not Granger Cause DLCOP 1615 0.7534 0.3855
DLCOP does not Granger Cause DLOMXV 0.3965 0.5290
DLSENSEX does not Granger Cause DLCOP 1615 0.0086 0.9262
DLCOP does not Granger Cause DLSENSEX 0.0095 0.9224
DLKSE100 does not Granger Cause DLGP 1615 2.7564 0.0971
DLGP does not Granger Cause DLKSE100 0.3786 0.5385
DLOMXBBGI does not Granger Cause DLGP 1615 1.6418 0.2003
DLGP does not Granger Cause DLOMXBBGI 0.0130 0.9093
DLOMXR does not Granger Cause DLGP 1615 0.2798 0.5969
DLGP does not Granger Cause DLOMXR 0.3511 0.5536
DLOMXT does not Granger Cause DLGP 1615 0.6457 0.4218
DLGP does not Granger Cause DLOMXT 0.6819 0.4091
DLOMXYV does not Granger Cause DLGP 1615 0.0894 0.7650
DLGP does not Granger Cause DLOMXV 0.4044 0.5249
DLSENSEX does not Granger Cause DLGP 1615 0.2741 0.6007
DLGP does not Granger Cause DLSENSEX 0.0036 0.9520
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Tab. 18. Pairwise Granger Causality Test at Lag 2.

Null Hypothesis: Obs. F-Statistic Prob.

DLKSE100 does not Granger Cause DLCOP 1614 0.2922 0.7467
DLCOP does not Granger Cause DLKSE100 3.8502 0.0215
DLOMXBBGI does not Granger Cause DLCOP 1614 0.3959 0.6731
DLCOP does not Granger Cause DLOMXBBGI 0.6717 0.5110
DLOMXR does not Granger Cause DLCOP 1614 0.1925 0.8249
DLCOP does not Granger Cause DLOMXR 0.3050 0.7372
DLOMXT does not Granger Cause DLCOP 1614 1.0393 0.3540
DLCOP does not Granger Cause DLOMXT 0.7132 0.4902
DLOMXYV does not Granger Cause DLCOP 1614 0.4145 0.6607
DLCOP does not Granger Cause DLOMXV 0.2133 0.8079
DLSENSEX does not Granger Cause DLCOP 1614 0.0315 0.9690
DLCOP does not Granger Cause DLSENSEX 0.1059 0.8995
DLKSE100 does not Granger Cause DLGP 1614 1.6276 0.1967
DLGP does not Granger Cause DLKSE100 2.6501 0.0710
DLOMXBBGI does not Granger Cause DLGP 1614 3.0098 0.0496
DLGP does not Granger Cause DLOMXBBGI 0.0150 0.9851
DLOMXR does not Granger Cause DLGP 1614 0.1650 0.8479
DLGP does not Granger Cause DLOMXR 0.4417 0.6430
DLOMXT does not Granger Cause DLGP 1614 0.6552 0.5195
DLGP does not Granger Cause DLOMXT 0.3888 0.6780
DLOMXYV does not Granger Cause DLGP 1614 0.4325 0.6490
DLGP does not Granger Cause DLOMXV 1.3737 0.2535
DLSENSEX does not Granger Cause DLGP 1614 0.3261 0.7218
DLGP does not Granger Cause DLSENSEX 0.0115 0.9886

Discussion

The results of the study demonstrated the highrmstin KSE100 and SENSEX with higher volatility as
compared to the Baltic stock markets, since theiBatock markets are relatively small. Howeverthbo
SENSEX and KSE100 fall into emerging markets cfasdion. Thus the South Asian markets are perfogmi
much better as compared to the Baltic markets. rEsalts of KSE100 and SENSEX are consistent with
the previous studies (Hu et al., 2016; Raza et28116; Basher et al., 2012; Sharma and MahendriiQ;20
Nguyen et al., 2012). Outcomes of our research asdirmed the association amongst the equity nstand
gold and oil prices, these results also validatedgrevious literature concerning to the relatigmsif equity
markets, and gold and crude oil prices in differénaincial markets of the World (Wei and Guo, 2016;
Albulescu et al., 2017; Pinho and Madaleno, 20X81ka, 2016).

Results of Multivariate Johansen cointegration sitated the absence of the cointegration amongst
the economic indicator. Thus, the results indicatedraces of a long haul associatietween Baltic and south
Asian stock prices, crude oil prices and gold widéhus, these results are consistent with previtarature that
also established the same findings (Ma et al., 2816 2015; Apergis and Miller, 2009; Lawrence, 208aig
et al., 2013). Finally, VEC Granger Causality/Bldekogeneity Wald suggested unidirectional causdiityn
crude oil prices to KSE100 and gold prices KSEIO@ese results in line with the previous literatthrat also
demonstrated the one-way causation from crude raikp to equity prices, and gold prices to equiticegs
(Buyuksalvarci, 2010; Shahzadi and Chohan, 2018h&eet al., 2012; Geise and Pitatowska, 2015).

It is finally concluded from this study that crudé prices and gold prices do not have the longl hau
association with the Baltic and South Asian stoc&rkats. However, the short-term relationship hasnbe
observed among the Baltic and South Asian finanoiatkets, and crude oil and gold prices in the iclemed
time period. Previous literature also validated thsults of our research and confirmed the onlyrtsieom
association between stock prices and crude oil gwid prices (Moore, 1990; Apergis and Miller, 2009;
Lawrence, 2003; Sumner et al., 2010; Smith, 20Gig Bt al. (2013).

Conclusion
The results of this research concluded that theeehégh returns in KSE100 and SENSEX indices as
compared to the Baltic stock markets but at theé abhigher volatility. The standard deviation iase of stock

returns and growth in oil prices show that the &telé time series are highly volatile as comparedrtavth in
gold prices. The reason for high volatility in dtaeturns and growth in oil prices was due to hégionomic
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activities in the Baltic States, i.e. Lithuaniattia, and Estonia, and South Asian countries (Rakiand India).
However, growth in gold prices was less volatiledese in selected time period gold prices in irggonal
market remained stable in the long run. Resultglafivariate Johansen cointegration illustrated dfwsence of
the cointegration amongst the economic indicatbusT the results indicated no traces of a long assibciation
between Baltic and south Asian stock prices, croileprices and gold prices. Finally, VEC Granger
Causality/Block Exogeneity Wald suggested unidioel causality from LCOP to LKSE100 and LGP to
LKSE100. It is concluded from the outcomes that lthveg haul association does not exist amidst Baltid
South Asian stock markets and change in gold amatices. However, it is concluded from the resok\RDL
approach; the long haul relationship existed betwe®©MXBBGI, and LCOP, and LGP at 10 percent
significance level. It is also concluded from tresults that there is no directional causality exisamong
LOMXBBGI, LCOP, and LGP as suggested by Grangeua#s approach. Results of Granger casualty also
validated the GCBEW results and showed the unitiimeal causation from LCOP to LKSE100, and LGP to
LKSE100 in lag 1 and lag 2, respectively. It isafly concluded from this study that crude oil psand gold
prices do not have the long haul association wighBaltic and South Asian stock markets. However,short-
term relationship has been observed among thecBaitl South Asian financial markets, and crudewd gold
prices in the considered time period.
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