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ABSTRACT

The paper examines the dynamic relationship and volatility spillovers
between the stock market and the foreign exchange market in Pakistan using
weekly data from 02 July, 1997 to 04 July 2012. We have used Johansen
cointegration test to determine long run relationship between stock price index
and exchange rate. The result lends no support for the presence of long-run
relationship between the stock price index and exchange rate. Furthermore,
volatility spillover is modelled through bivariate EGARCH framework. The
result from the EGARCH models reveals two-way volatility spillovers. The
returns of one market are affected by the volatility of other market. Particularly,
the returns of the stock market are more sensitive to the exchange rate returns as
well as the volatility of foreign exchange market. Furthermore, the returns in the
foreign exchange market are also affected by the stock market returns and the
volatility of stock market returns. Overall, the results suggest that there is strong
link between the volatility of foreign exchange market and the volatility of
returnsin stock market in Pakistan.

JEL Classification: C32, F31, G15; R10

Keywords: Stock Market, Foreign Exchange Market, EGARCH,
Volatility Spillover, Stock Market Return, Foreign Exchange
Return, Pakistan



1. INTRODUCTION

The economy of Pakistan has gone through variosstutional and
financial reforms during the past two and a hatfatkes. The main objectives of
these reforms were to reduce domestic financialalarires, and enhance the
efficiency and depth of the financial markets. Gpgnof stock markets and
adoption of a free flexible exchange rates regimekes stock and foreign
exchange markets interdependent. The opening ak stearkets resulted in
sharp increase in the inflows of portfolio investinéOn the one hand, increase
in investment helps in raising investable funds] am the other, it produces
wild swings in the stock market indices. For exampthe Karachi Stock
Exchange (KSE)-100 index increased to 2600 in 189@5declined sharply to
just 879 in 1998. The reason of this sharp dedtioeld be that most of the
institutional foreign investors had withdrawn frahe market due to financial
crisis’ From this low level it crossed 10 thousand mankearly 2005 but by
May 2005 it again declined to around 7 thousandkma®ince then the stock
market has shown tremendous growth and the KSEi@€x has risen to
15676.3 points in 2008. However, from 2008 the intdas been showing a
declining trend falling to 10677.5 points in 2010his could be due to the high
volatility of the bullish market. The other reasoould be the outflows of
foreign direct and portfolio investments due to theak performance of the
economy during the past two years.

Similarly, the foreign exchange market has alsowshdigh volatility
since 1998. For example, Pak-rupee exchange rgieedated against U.S.
dollar from Rs 43.19 per dollar in 1998 to Rs 61pkr dollar in 2001-02.
However, it started appreciation against the USadand touched Rs 57.5 per
dollar in July-August 2004. From 2004 to 2007, twechange rate varied
between Rs 57.6 to Rs 60.63 band, but after 208ragtically depreciated and
falling to Rs 85.5 per dollar in July 2011.

After the 1990s financial sector reforms, the stocirket and foreign
exchange market have become more integrated aediépgendent. The rapid
expansion of trading activities at Karachi Stoclckange (KSE) since then and
the adoption of free flexible exchange rate in R0P0 have increased exchange
rate uncertainty and volatility. Zapatero (199Bdws that in perfect integrated
financial markets, there is an explicit linkage vioetn the volatility of stock
prices and the volatility of the exchange rate. fand Doong (2004) note that

The Karachi stock exchange has been influenced amgctioned imposed by world
community after the nuclear tests in May 1998.
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the exchange rate has become more sensitive tk statket innovations and
portfolio investment because of the rapid integratiand deregulation of
financial markets since 1990s. The exchange rateertainty is likely to
transmit shocks to the stock markets. For exantipgeexchange rate uncertainty
during the Asian financial crisis of 1997-1998 eging with the devaluation of
the Thai Baht, transmitted shocks to equity markietsughout the region. As
the uncertainty rose, investors withdrew capital #re economies successively
collapsed. Therefore, in countries like Pakistawaderstanding of inter-market
volatility is important for the pricing of secues within and across markets for
trading, hedging strategies, formulation of regatatpolicies and portfolio
management. [Mishrat al (2007)].

The theoretical link between foreign exchange marked stock markets
can be traced back in the writings of Dornbusch BRisther (1980), Branson
(1983) and Frankel (1983). According to Dornbusot &ischer’s (1980) flow-
oriented models of exchange rate determination,em@nts in exchange rates
affect the international competitiveness of firmed @rade balance which, in
turn, affects real income and output and, eventuadlie stock prices. Stock
prices react to exchange rate changes and affepegate demand through
wealth and liquidity effects, thereby influencingrndand for money and the
exchange rate [Gavin (1989) and Yang and Doong4R0Qhis is because
many companies borrow in foreign currency to funeirt operations. However,
the impact depends on whether the firm is an ekppihdustry or a heavy user
of imported inputs [Mishra (2004)]. Alternativelthe asset market models of
exchange rate determination due to Branson (1988)Faankel (1983) suggest
that causality runs from stock prices to exchamge changes as expectations of
financial price movements affect the dynamics othenge rates [Morales
(2008)]. It can be argued that exchange rate Vityatnay affect stock prices
which, in turn, affect domestic and foreign investonvestment decisions. For
example, depreciation in exchange rate not onlgctgfthe demand and supply
of financial assets but the returns on stocks aovtlg are also affected. This
implies that changes in returns on financial assetdd occur due to exchange
rate movements. The financial position of an econ@rargely determined by
the depth and strength of the capital market whsclsusceptible to foreign
exchange volatility. Foreign exchange volatilitjlirnces the value of the firm
since the future cash flows of the firm change i fluctuations in the foreign
exchange rate [Agrawal and Srivastava (2011)]. ddéereciation of exchange
rate has both positive and negative effects ondihmestic stock prices for
export and import-dominated country [Ma and Kao9@)9. Exchange rate
changes can affect stock prices for multinatioimat$ as well as domestic firms
[Agrawal and Srivastava (2011)]. Developmentdimforeign exchange market
have important implications for all economic anaiaficial agents. Therefore, it
is necessary to understand the origin and naturtoak prices and exchange
rate volatility with its spillover effects.
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A number of empirical studiesmiter alia, by Yang and Doong (2004);
Apte (2001) and Kanas (2000, 2002); Meghrabial (2006); Leeves (2007);
Morales (2008) and Agrawal and Srivastava (201 Yklexamined the extent of
volatility spillover between stock markets and fgre exchange markets.
However, only one study is available [i.e. Qayyund &Kemal (2006)] that
investigated volatility spillovers between stock rket and foreign exchange
market with reference to Pakistan.

Given the role of the stocks and foreign exchangekets in evaluating
the economic conditions of a country, the main $ootithe present study is to
explore the dynamic interaction between the stoakd foreign exchange
markets in Pakistan using weekly data over theopefuly 1997-July 2012. The
present study in particular addresses the naturlatility spillovers between
the stock market and foreign exchange market inskak

The study is organised as follows: Section 2 owawvsi the stock market
and the foreign exchange market in Pakistan. @e&ielaborates the data and
the methodological framework. Empirical results @resented in Section 4.
This section also undertakes preliminary data a@islycointegration analysis
and discusses the results of E#BARCH model. Concluding remarks are giveh
in the final section.

2. OVERVIEW OF THE STOCK MARKET AND THE
FOREIGN EXCHANGE MARKET

2.1. The Stock M arket

The stock market in Pakistan consists of threekstochanges, namely
the Karachi Stock Exchange (KSE), the Lahore Stoxéhange (LSE) and the
Islamabad Stock Exchange (ISE) which were estaddisin 1947, 1971 and
1997 respectively. The capital market is reguldtedhe Security and Exchange
Commission of Pakistan (SECP) which was establishel®97 by succeeding
the Corporate Law Authority established in 1947.

Out of these stock exchanges, the Karachi Stockh&hge (KSE)
dominates all the trading activities, while the bed Stock Exchange (LSE) and
Islamabad Stock Exchange (ISE) account for veryllsgare in the trading
volume. The KSE started its functioning with 90 niemrs and 13 listed
companies in 1949. The number of listed compaross to 318 in 1971. The
growth of equity market during the decade of 1960as due to the
industrialisation policies pursued by the Governtr&fnPakistan [Qayyum and
Kemal (2006)].

The decade of the 1970’s started with politicahtoll and unrest in the
Eastern part of the country. The worsening domesti@mtion in East Pakistan
resulted in the break up of the country. After sapian of East Pakistan in
1971, 60 companies that belonged to East Pakigangladesh) were de-listed
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from the KSE. During 1973-74 the Government natiiged all types of private
sector industrial and financial institutions. Thidolesale nationalisation of
industries completely eliminated the private sedtom the country [Qayyum
and Kemal (2006)].

The nationalisation policy adopted in the 1970s vea®rsed by the next
government during 1985-86 due to the losses anffidiemcy of the public
sector enterprises. To minimise losses and imptbeeefficiency of industrial
and financial institutions, the government launcheaublicy of denationalisation
of the earlier nationalised industries and privaien of public sector industries
and financial institutions. Furthermore, the 198@sade started with a number
of reforms in the financial sector under the gumaonf World Bank and Asian
Development Bank [Khargt al (2005)]. These reforms included the opening
of the stock markets to international investorsmmogal of constraints to
repatriation of investment proceeds, capital gaansl transfer of dividend;
allowing foreign companies to engage in export@ediberalisation of foreign
exchange restrictions, allowing private sector ftt-ugp commercial and
investment banks and allowing Pakistanis to operidoa currency accounts,
etc. [Khan and Khan (2007)]. These measures served as catalyst in reviving the
confidence in the stock markets. The KSE respongdeditively to the
liberalisation measures resulting in unprecedenigttease in all market
indicators, such as listing of companies, KSE-1fek, turnover of shares and
market capitalisation, that was observed in thst fyear of its opening. The
Karachi stock market was ranked third after Argemtand Columbia in 1991 in
terms of its performance [Husain and Qayyum (2Q@®)} the Pakistani equities
markets collapsed in 1995 due to domestic politwais and a discouraging
macroeconomic outlook. The average monthly turnoe@mained very low and
reached US $266.2 million, while the total markapitalisation dropped from
24.3 percent to US $9.3 billion at the end of theary The KSE showed
improvement during 1997-98 when the listed capitareased and the turnover
of shares more than doubled from 5,707 million ehaiuring 1996-97 to 11,438
million in 1998. Further, KSE established a "Defiengl Companies Counter’ in
August 1997. By the end of March 1998, the numbkrcampanies were
reduced to 126 on removing the defaulters or aftetd buy-back the shares by
the sponsors. The KSE introduced a computerisatingasystem i.e. KATS
(Karachi Automated Trading System) in order to jueva fair, transparent,
efficient and cost effective market place for theestors. The KSE-100 Index
reached to 2600 points in 1995 but declined shamiyst 879 points in 1998.
The reason of this sharp decline could be that rabshe institutional foreign
investors had withdrawn from the market due toganctions against Pakistan
over the issue of nuclear tests. From this lowelleit again crossed to 10
thousand points mark in the early 2005. But by 895 it again declined to

Detailed review of reforms can be seen in Khankinan (2007).
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around 7 thousand points mark. Since then thekstoarket has shown
tremendous growth and the KSE-100 Index rose tor856points in 2008.
After 2008, the index again depicted a declinirgndr touching 12496.03 points
in June 2011. This could be due to the high Mithatin the bullish market
rather than the bearish market. The other reasold ¢ the outflows of foreign
direct and portfolio investment due to the wealfgrenance of the economy on
account of escalating political unrest, deprecratid Pak-rupee and increasing
fiscal deficit during the past two yearsHowever, KSE-100 index resumed its
momentum during the third quarter of 2011-12 ammbdtat 14744 points on
August 09, 2012 registering a growth of 15.33 perampared to July 10,
2011 when the index stood at 12484.17 points. dbigd be due to encouraging
measures, such as reduction in discount rate bt &ank of Pakistan and
increase in foreign exchange resef/édter two decades of reforms, a total of
591 companies were listed at the KSE with listepitehof Rs 1059.087 billion
as on May 04, 2012. The total market capitalisatitmod at Rs 3755 billion as
on August 09, 2012. Despite ongoing political issaed ratings downgrade by
Moody’s, Pakistan stood out as the best performitsian Market in the
outgoing month of July 2012 as measured by thegsiorStanley Capital
International (MSCI) index. The MSCI of Pakistarcri@ased 6.1 percent and
KSE-100 index increased by 5.6 percent (US$ 5.6qus).

2.2. TheForeign Exchange Mar ket

The State Bank of Pakistan (SBP), under the Fordigrehange
Regulation Act 1947, is responsible for formulatimgnd conducting the
exchange rate policy and regulating the foreign harge market. All
commercial banks have been declared as Authorisesdes (ADs) of foreign
exchange. The SPB fixes dollar rate at which itsbagd sells US dollars from
the ADs. All transactions of foreign exchange arecpssed through ADs and
authorised money changers at the given rate.

Pakistan’s foreign exchange system has gone thraugiimber changes
during the last four decades. Pakistani Rupee w&ed with British Pound
Sterling before 1970. In 1971 the Pak-Rupee walintted from the Pound and
pegged with the US dollar at the official rate &f £76 per dollar [Qayyum and
Kemal (2006)]. In 1972 Pak-rupee was devalued by F@rcent in terms of
gold and allowed to fluctuate at about 4.5 percéiite Rupee was again
devalued in 1974 to Rs 11.00 a dollar. Pakistarecgor a managed float
system by replacing the fixed exchange rate systefrebruary 1982. Under the
managed floating system, rupee was linked to aetmeighted currency basket

*The UAE and Chile based investors withdrew theiresiment from the equity market due
to economic recession over the last couple of Vi&B® (2010)].

“Other measures that help to boost market sentimehtde promulgation of Capital Gain
Tax Ordinance, in 14th April 2012.
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of Pakistan’s trade partners. The SBP announcesh®mehensive package of
exchange and payments reforms in 1991 that alloesident Pakistanis to open
foreign currency accounts (FCA) with Pakistani bmnkurther, non-resident
Pakistanis were also allowed to invest in the stoekket by opening a Special
Convertible Rupee Account with authorised dealefsd) in Pakistan.
Moreover, the Rupee was made convertible to intemmal currency. Pakistani
nationals and firms were given license to act aseyachangers subject to the
payment of prescribed fee [Qayyum and Kemal (2008)]1994, Pakistan
government signed and accepted the obligation t€larVIll, Section 2, 3 and
4 of the IMF Articles of Agreement. This step mdelek-rupee convertible on
current international transactions.

Pakistan adopted a multiple exchange rate systef898 which consists
of three types of exchange rates—official exchanade that is pegged to the US
dollar by SBP, a Floating Inter Bank Exchange REtBR) and composite rate
that combines the official and FIBR rates. Furtiieg banks were allowed to
guote their own exchange rates for currencies dtiem the US dollar and the
rates for the US dollar within the State Bank okiB@n’s buying and selling
band. The multiple exchange rate system was cat/énto a unified exchange
rate in 1999 and the rupee was again pegged td$hdollar and was allowed to
fluctuate within a specified band—Rs 52.10 to 52p@0 dollar. Another step
towards liberalisation of foreign exchange markaswthe removal of fluctuation
band from the exchange rate in July 2000 when tiyfgeB became free floating
and the exchange rate was determined by the mimicsts. The exchange rate
varied between Rs 57.6 to Rs 60.63 per US dollang2004-2007. After 2007
it gradually depreciated and reaching to Rs 94.d0dwllar as on August 08,
2012.

The above liberalisation and deregulation measta#tdor inquiring into
the dynamics of interaction between the stock amdign exchange markets of
Pakistan. Traditionally both markets have been rdmgh as sensitive to any
policy change which gets quickly reflected in thege markets. The analysis of
their behaviour is necessary because it is coraidéo be the barometer which
readily registers the economy’s response to eatdactors [Mishra (2004)].

3. DATA AND METHODOLOGY

The present study aims at examining the dynamia®lattility spillovers
between stock and foreign exchange markets usouk girice index and Pak-
rupee -US dollar exchange rate. For empiricalya@igwe use weekly data from
02 July 1997 to 04 July 2012. The data on stoosepindex proxied by Karachi
Stock Exchange 100 index (KSE-100 Index) are takkom the
http://finance.yahoo.com/q/hp?s=%5EKSE+Historicaieds, while the data on
bilateral exchange rate (Pak rupee-US dollar) arbtaioed from
http://www.oanda.com/currency/historical-rates/e Maeekly stock returns have
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been calculated by taking natural logarithm of Weekosing stock price index
relatives, i.e., S = Ln(SP} / SPL;). WhereSP\t) is the closing stock price
index of thet" day. Similarly natural logarithms of weekly bilede nominal
exchange rate relatives have been calculatdgl ad.n = (EXR / EXR.;). The
volatility measure of the stock price index and lexoge rate is calculated by
employingAR(2) —~GARCH1,1) modef

Following the empirical literature, we started oumvestigation by
examining the time series properties of the datalégtermine the nature of
distribution and stationarity. It can be arguedttliimancial time series,
particularly stock market returns, are not distrfalinormally but are generally
assumed to be Leptokurtic. Due to this it is nemgs$o test the skewness,
Kurtosis and normality of the series. The JarqueaBest is used to test the
normality of the series and the Augmented DickelfeFfADF) unit root test is
used to test stationarity of the data [Dickey antldf (1981)]. The volatility of
stock returns and exchange rate returns is judgedditing the data.

For the existence of the cointegrating relationsfgpween the stock price
index and the exchange rate, Johansen multivarcaiategration test is
employed. The test hypothesis is formulated asréisériction of the reduced
rank of[1:Ho(r): [1=ap’ for the reduced form error-correction modeCM):

DZ, =T AZ e # T AZ( +1Z,+ WD+ U, @

WhereZ = [LSPI LEXRT], LSP}, is the logarithm of stock price indeX:XR is
the logarithm of nominal exchange rate andis the white noise residuala
andp3 represent the speed of the adjustment parametiec@ntegrating vector
respectivelyD stands for the deterministic term including thenduwy variables.
Since the volatility in the stock prices is negaly correlated with
volatility in the exchange rate [Qayyum and Ken20{6) and Apte (2001)],
therefore the volatility spillovers effect betwettre stock market and foreign
exchange market is estimated using the AutoregessConditional
Heteroscedasticity-Generalised Autoregressive Conditional Heterosdaitys
(ARCH — GARCH models proposed by Engle (1982). Though in méshe
cases thé\RCH — GARCHp,0 models are apparently successful in estimating
and forecasting the volatility on financial timeries, but they cannot capture
the “leverage effect”, where the conditional vadantends to respond
asymmetrically to positive and negative shocksriors [Karmarker (2007)].
Keeping the importance of leverage effect in stoetirns, Bollerslev (1986)
and Nelson (1991), among others, proposed an ExpieheGARCH
(EGRACH model based on a logarithmic expression of thadt@mnal
variability in the variables under analysis. Theimadvantage oEGRACH
model is that the parameters are not restrictedetmon-negative. Later on,

®Results of volatility measures of stock price indexd exchange rate are available to the
authors and can be obtained upon request.
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Braun,et al. (1995); Kroners and Ng (1996, 1998); Henry andr8ta (1999)
and Cho and Engle (1999) have exten®#8ARCH model into a bivariate
version. The present study intends to utilise tivartate EGARCH model to
examine whether the volatility of stock returnsaféected by the volatility of
exchange rate changes within the econ8rpte (2001) applied the bivariate
EGARCH(p,q specification to examine the inter-relationshigtvieleen stock
market and foreign exchange market and the vdlatidipillovers effect
between these two markets for India. He concluded volatility spillovers
appeared from the foreign exchange market to tbheksinarket but not the
other way around. We consider the following bivesldAR — EGARCHp,q)
model to investigate the volatility spillover bewsve the stock market and
foreign exchange market.

S :as,0+ias,is—i+_zpae,i E—i+)\ e§1+ss,t (Za)
Ex=GE,0+Zp:aE,iEt—i+Zp:as,isf—i+)‘eél"'sE,t ... (2b)

Wheree, |Q,_, ~N[0, (0%,)] and ¢, |Q,_, ~N[O, (0% ,)]

The conditional of stock returns and exchange chtnges are specified
as follows:

Ln(of ) =010+ 2.8 Lne% ) +0 2ou*B s (254~ H 2.])

+eS,EZE,t—1+BS,E(| zEHj— E(| zEH])) ... (3@

Ln(02,)=0eo+ 38 L02, ) +0. 2 +Bee(| 2|~ H 2. )

+9EVSZEH+[3EVS(| zsf1|— E(| ZS“J)) ... (3b)

The Equation (2a-2b) is a vector autoregressiver erorrection (VEC)
model of the conditional mean equations associatesddock market return$sj
and exchange rate chang&g,(which indicates thah and E; depends on their
past values &), past values of foreign exchange chandgés)(and lagged
error-correction term €gG.;). Equations (3a-3b) represent the conditional
variance equations of the stock market returns exchange rate changes
respectively. The summary of each relevant terrmfEquations 2a, 2b, 3a and
3bis given in Table 1.

The other important advantage of EGARCH model$i it helps to estimate both static
as well as dynamic forecast of the mean, fore¢astiard error and the conditional variance.



Table 1

Description of Parameters Equation 2a-3b
Stock Returns Exchange Rate Returns

Stochastic error terms. €s €y
Error Correction Terms ec, eq,
Information Set at t-1. Q. Q.
Conditional time varying 02,1 oét
parameters.

Standardised residuals assumed z;, =g, /0 g, Z., =g /0g,

to normally distributed with

. 8SI/QI*1~N(O'O-ZSI) 8et/§2t—le(olo-it)
zero mean and variance of , R '

andoél.
Persistence of Volatility. ps ps

2.5, 2.8,

j=1 j=1
ARCH effect where the

Z |~ Bz {+05q [|Z B % +0ce,

parameterd, ¢ and 6 . allow U t| |ZSJ 5 D t| | t| EE“}
this effect to be symmetric.
Volatility Spillovers. BS‘EUZEFJ - E| ZEH|' BE,SDZS H| - E| Zg fl| +
Measures of spillovers. O Oc ¢
Asymmetry of Spillovers. Bs & Bc s

Source: Morales (2008, p. 191).
Note: Bse < 0 implies that negative exchange rate shocks incréeseolatility of  stock returns
more than positive shocks.

We select the number of lags for our conditionabmg&quations (2a-2b)
using Schewaz Bayesian Criteria (SBC), because $BQ@referable over
Akaike’s Information Criteria (AIC) as the lattezrtds to over parameterise the
model.

4. EMPIRICAL ANALYSIS

4.1. Descriptive Statistics

We begin with the analysis of descriptive statsstidThe summary
statistics are reported in Table 2. The mean ofstbek price index, exchange
rate, stock market returns and exchange rate metisripositive implying that
these series have increased over time. The stockemeeturns are negatively
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skewed although the skewness statistics are nothntarge. The negative
skewness implies that the return distribution &f shares traded in the market in
the given period have a large probability of eagnmeturns greater than the
mean. The values of the Kurtosis for the stock mar&turns and exchange rate
changes is greater than 3, which implies a hedsiethan the standard normal
distribution, as confirmed by the Jarque-Bera nditgnaest. The standard
deviation of stock returns is larger than that sflenge rate changes which
suggest that stock returns are highly volatile careg to exchange rate changes.
The same result is true for stock price index ardhange rate.

Table 2

Summary of Descriptive Statistics
Statistic LSP| LEXR E, S
Mean 8.40 4.13 0.0011 0.003
Maximum 9.65 454 0.07 0.11
Minimum 6.70 3.70 -0.05 -0.18
Std. Dev. 0.94 0.20 0.008 0.03
Skewness -0.30 0.35 1.79 —-1.00
Kurtosis -1.53 -0.62 20.75 3.28
Jarque-Bera 88.37 [0.000]**  28.76 [0.000]**  144@6J00]** 480.95 [0.000]**
ARCH 1-10 test:
F(10, 762) 63752 [0.000]** 60433 [0.000]**  9.32 (@O]**  14.97 [0.000]**
Q-statistic (50) 34809.6 [0.000]**28539.8 [0.000]** 152.96 [0.000]** 134.27 [0.000]**
Q?-statistic (50) 34766.2 [0.000]**28846.1 [0.000]** 235.15 [0.000]** 273.84 [0.000]**
ADF Test (constant) -0.43 -0.97 —11.68** —19.96**
ADF Test (Constant
and Trend) -1.75 -2.11 —11.67* —19.96**
Observations 784 784 784 784

** Indicates significant at the one percent levesignificance.

The unit root test is also presented in Table 2reiibe ADF statistics
indicate that the stock market price ind&xSPL) and foreign exchange rate
(LEXR) are nonstationary at their levels (il¢1)). However, stock market
returns §) and foreign exchange return&)( are stationary (i. el (0)).
Moreover, the ARCH test confirms the presence efARCH effect in the stock
returns as well as exchange rate returns. Therefee can directly perform
volatility analysis using thE GARCH(p,g) approach.

To examine the volatility clustering, the data ¢oc& market returns and
foreign exchange returns is depicted in Figuret hppears from Figure 1 that
there are stretches of time where the volatilityelatively high and stretches of
time where the volatility is relatively low, sugdieg an apparent volatility
clustering in the stock market returns and exchaagereturns over the period
02 July 1997 to 04 July 2012. However, volatilityistering is strong in the
stock market returns as compared to exchange etiens. The presence of
volatility clustering implies a strong autocorrédat in squared residuals. To
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detect volatility clustering, we use Box-Pier€estatistic assuming the null
hypothesis of no serial correlation. The value@{50) statistic rejects the joint
hypothesis that all serial correlations of the sqdaeturns from lag 1 to 50 are
simultaneously equal to zero, and hence suggestptheence of volatility
clustering in the stock returns and exchange retierms. Engleget al (1990)
noted that the nominal interest rate, dividend dyjiebil price, margin
requirement, business cycle and information padteare the key sources of
volatility clustering. Furthermore, differences time participant’'s expectations
and market dynamics can also lead to volatilitystdting [Karmakar (2007)].

Fig. 1. Volatility Clustering of Weekly Stock M arket Returnsand
Exchange Rate Returns (July 02, 1997 to July 04, 2012)
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4.2. Cointegration Analysis

Before estimating thEGARCHmodel, we first examine the possibility of
cointegration between the stock price indices ardhange rate using the
Johansen cointegration test, which is robust inptlesence cARCHeffect. The
vector autoregressive (VAR) model includes therigtsid intercept but no
trend. Furthermore, two dummy variables are enteredstrictedly in the VAR
model based on the careful examination of stocgegriand exchange rate data.
The first dummy variable[(ss3) represents high spikes in the stock price index;
it takes value one for 2007:39-2008:52 and zerersttse. The second dummy
variable Ds7¢) is introduced to capture the after-shocks of gldimancial crisis
on Pakistan’s stock and foreign exchange markétis. Viariable takes value one
for 2008:10-2010:25 and zero otherwise. On thesba$iSchewaz Bayesian
Criteria (SBC) three lags were selected for our \wABdel’ Table 3 reports the

Since SB Criteria is preferable over Akaike’s Imf@tion Criteria (AIC) because the later
tends to over parameterised the model and the faemensidered to be more parsimonious.
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results of the Johansen cointegration test whiggsst that stock price indices
and exchange rate are not cointegrated using etthee test or maximum
Eigenvalue test with or without degrees of freedadjustment. Hence there is
no need to include error-correction terms in the R/Aodel specified in
equations 2a-2b. Our results are consistent witlieedindings of Grangeret
al. (2000); Nieh and Lee (2001); Smith and Nandha820Yang and Doong
(2004) and Qayyum and Kemal (2006) that there idomg-run relationship
between stock price indices and exchange rate.

Table 3

Johansen Cointegration Test (Stock Market IndexExchange Rate)

Eigenvalue Log likelihood for Rank
4304.211 0
0.013645 4309.576 1
0.0056133 4311.774 2
Rank Trace Test Max Test Trace Test Max Test
[prob] [prob] [T-nm] [T-nm]

0 15.13[0.224] 10.73[0.282]15.01 [0.231] 10.65 [0.289]
1 4.40[0.368] 4.40[0.367] 4.36[0.373] 4.36 [®B7

Standardised Beta MartScaled on diagone Standardised Alpha Matrix
Cointegrating Vector in Columns)

Series B1 B2 o f} az

LSPl 1.0000 —0.0998 9.5618e-005 0.015518
LEXR —-39.344 1.0000 3.0641e-005 -0.0023246
Constant 176.70 -3.225

Note: The VAR model includes unrestricted intercept twil stability dummies@sss andDsze).

4.3. Resultsfrom the M ultivariate EGARCH M odél

The EGARCH model is estimated using the Maximum Likelihood
Method proposed by Bollerslov and Wooldridge (1998) results are reported
in Table 4. It is evident that the exchange raterns and stock market returns
are negatively correlated (conditional mean equadio The coefficient of
exchange rate returns in the stock returns equaief.46 and the coefficient of
stock returns in the exchange rate returns equéief.01. This result supports
the portfolio-balance view of exchange rate, whitdtes that decrease in stock
return reduces domestic wealth which, in turn leedower domestic money
demand and interest rates. Furthermore, the dexieastock returns prompts
foreign investors to lower their demand for domestissets and domestic
currency. This shift in demand and supply of domestrrencies causes capital
outflow which depreciates domestic currency. Thisuit is consistent with the
earlier finding of Qayyum and Kemal (2006). Thésult supports the presence
of significant price spillover from foreign exchangarket to the stock market.
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It implies that depreciation of Pak-rupee excharage drags down stock prices.
The reason could be that in Pakistan the exteradetsector is dominated by
imports and exchange rate depreciation produceswvaofable effects on
imports which may induce a bearish stock marketnfyand Doong (2004)].
However, in the short-run, currency depreciatiory thave a negative effect on
the stock market because domestic currency depicetisesults in inflation,
which may exert a dampening effect on the stockketarThe inflationary
effects of depreciation of domestic currency magoemage foreign investors to
decrease their portfolio assets, depressing thek stearket in the long-run
[Yang and Doong (2004)]. The evidence of pricélegers from stock market
to the foreign exchange market is also availables Tmplies that movements in
stock returns produce changes in exchange ratensetwhich tends to fuel
inflationary fears. Rising inflationary expectatioaxert downward pressure on
the value of domestic currency in the short-runweeer, in the long-run the
negative effect of increase in stock prices on arge rate is found to be
consistent with the portfolio-balance view of exape rate. The presence of
significant price spillovers indicates that change exchange rate return and
movements in stock market returns signal imporitafiot mation about the future
stock prices and exchange rate trends. Our resugtgort the existence of two-
way price spillovers which suggest that both maglkeat non-dichotomous.

Table 4
Results of the Multivariate EGARCH Model
Conditional Mean Equation Variables S z-statistics  E z-statistics
C 0.39 4.16 0.12 4.90
Sa 0.28 7.40 -0.01 —2.64
Eia —0.46 -3.32 0.10 2.90
Conditional Variance Equation C -0.05 -0.99 -0.39 -8.46
Ln(céﬂ) 0.87 35.14 — —
Zs 11 -0.6 -2.34 -0.11 -5.53
DZS,t—l‘ - Zs,HH 036 880  -019  -4.07
Ln(oZ, ) - - 0.76 43.87
Ze o1 -0.07 -2.51 0.21 7.29
7|~ Elz] 013 278 0.52 13.57
Q-stat (36) 2846  0.811 34.67 0.532
Q*stat (36) 26.16  0.886 1.502 1.000
Jarque-Bera 575,58 0.000 71105.15 0.000

The estimated conditional variance equation(s)ciaid that there are
volatility spillovers from foreign exchange markiet stock market and from
foreign exchange market to stock market. Howeves,hagnitude of volatility
spillover from foreign exchange market to stock keais (0.13) which is larger
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than that of volatility spillover from stock marked foreign exchange market
(-0.19). The volatility of exchange rate returnpdsitively related to volatility
of stock returns which implies that the movementekchange rate returns
causes movement in stock returns. Furthermoreyalatility persistence terms
are positive and significant for both stock andhexwme rate returns. However,
the size of these coefficients is less than unity.

It can be further argued that the news about thlatiity of foreign
exchange market has an asymmetric impact on thetiNyl of stock returns.
The significance of the ARCH term from stock marketurns indicates that
news impact on the volatility of foreign exchangéurn is asymmetric.

The parameter8 measure the asymmetric impact of innovation. Wd fin
negative value 06 which suggests that negative innovation tendsiafarce
the size effect. The negativieprovides evidence of asymmetry. The relative
importance of negative to positive innovation ire tiolatility process is
measured by the raticd-1+800/(1+8). The significance of asymmetry
coefficients justifies the use GARCHmodel to capture the asymmetry in the
impact of good and bad news.

The Jarque-Bera test for normality applied on teedardised residuals
for the stock and exchange rate returns equasioggest that residuals are non-
normal. The Q-stat and Q2-stat suggest no residinalr or non-linear
dependencies.

5. CONCLUSIONSAND POLICY IMPLICATIONS

This study explores the dynamic linkage betweenstioek market and
the foreign exchange market of Pakistan using wedkta for the period 02
July 1997 to 04 July 2012. The Johansen cointegratest is employed to
determine the cointegration between stock priced archange rate. The
volatility analysis of returns is modelled using W AR — EGARCHinethod. The
cointegration analysis suggests lack of cointegnabietween the stock market
and foreign exchange market.

The results with respect to volatility transmissimechanism suggest
that the behaviour of the stock and foreign excleamgrkets are interlinked.
The return of one market is affected by the voiigtibf the other market.
Particularly, the stock market returns are moresgam to the returns as
well as the volatility of the foreign exchange metrkOn the other hand, the
returns in the foreign exchange market are alsectdd by the volatility of
the stock market returns. This means that thersigsificant interaction
between the foreign exchange market and the staoken volatilities in the
case of Pakistan. Furthermore, the movements akspoices affect future
exchange rate movements, but changes in the exehag have less impact
on future changes in stock prices. The results gigimt out significant
volatility spillover and asymmetric effects frometlioreign exchange market
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to stock market and from stock market to foreigeleange market. Overall,
there is information flow between the two markdtatthelps them integrate.
The stock market plays a relatively less dominagie rthan the foreign
exchange market.

The most important policy implications derived frahese results is that
the State Bank of Pakistan may monitor the imp&axeshange rate and stock
price fluctuations and its impact on both marketezduse the behaviour of
international portfolios is affected by the behawioof the two markets.
Furthermore, if the policymakers want to stabilide stock and foreign
exchange markets and minimise the adverse efféasahange rate and stock
price volatilities on investment decisions, thepwd design a policy that helps
minimise the adverse impact of volatility. It is Nlvenown that the stability in
the stock and foreign exchange markets is impottaguarantee foreign direct
and portfolio investments, which exert a positimgpact on economic growth
and enhance macroeconomic stability of the country.
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