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Effects of Interest and Exchange Rate Volatility on
Stock Index Returns: A case study of Karachi Stock Exchange

Syed Wagar Hussam Shah
ABSTRACT

This studh has investioated the impact of volatility of tntevest vates and exchange raies
oft the sfock inders retwrns. e have Exvamined stock index Dehavior vig eogenous
variailes af interest rate and exchange vate for a peviod of Jube- 1997 1o Jure-20009
ard applied the Generalized Awraregressive Conditfonal Hereroscedasticine (GARCH)
modely; one withowt the effect of exovenouy varialles of inferest rales and exchange
vates and other with the effect of  exchange vates and nterest rates for volatilite. and
returst befavior of the indices.

The vesult has extablished that velatility of interest and exchange votes have o strong
Jowecasting amd explanaiory power for the refurns of stock indices. The result of the
study i specificatlc crucial for vk management, portfolio selection, and  pelicy
Sowmdation in financiad seclor The finarcial sector in any economy & characierized Iy the
imteractions of the three improntant variahles e, interest vates, exchange vates and vefurs on
stocks, Researchers have lnken particnlar interest in examining the nleruclions. among
thvee variables for two reasons; thetr inplications  the overall economy and availabilin
of move pelicble and authentic data,

Key Words: Wolatility, Index Retrn, Interest rate, Exchange rate and Capitalization

INTRODUCTION

Retom on stocks has been a potent determminant of the status of stock exchange inoany
economy, Where empirical evidence has shown return on stocks to be divectly related 10
capitalization ot the market, it has also exposed it to be sensitive to changes in the nominal
interest rate and exchange rate, This sensitivity of return on savings manifests isell in
variation n stock prices. Such a varatiom in the stock prices inoa given time 15 known as
stock return volatility and like the time value of money investors takes this account as risk
factor.

Karolyvi (2001} has established volatility to be higher and hence the associated risk with
dowrward movement in stock prices than upward movement. Fhramannand  Fratscher
(2004 has found the stock prices to be affected in portfolio manner by the interest rate.
Similarly, exchange rate vanations atfects the future cash lows and hence the value of »
firm in its foreacd or future contracts. The mechanism s, that a volatile exchange rate
results in appreciation of nsk which depreciates the confidence of the mvestors and
businessman in the economy, due to which the rate at which the firms discount iis future
prodits also appreciates which intum, reduces the value of that fimo,

Adler and Dumnas (1984} segrepated the firms berween those that operate widely in
domestic market and those that have intemational market omientation and founded that the
impact of exchange rate volatility is more severe Tor the later than the former, Owing to its
highly volatile nature, this paper has chosen Karachi Stock Exchanpe (KSE) as an emerging
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market, defined by its increasing capitalization. Since the responsiveness of cach sector
may he different to volatility in one exogenous varahle, therefore cach sector has been
examined separately.

Objectives of the paper:

. l'o study the impact of interest rates and exchange rates variation on the
volatility of stock index returns.

. lo formulate policy recommendations in the light of empirical evidence
oathered in this study.

Liypothesis:

The data has analyzed under the following assumptions and hypothesis.

1L = Stocl returns have correlation with the volatility of interest rares and
exchange rates,

H. = Stock retums have no comelation with the volatility of exchange and
interest rates.

LITERATURE REVIEW
The research studies like Fama (1981}, Apparwal (1981) and Scenar and Hanniger
(198K have established correlation between macroccononie vanahles hike interest
rates and exchange rates and retum on stocks, Bren et al., (1989} applicd GARCH
moide] and evaluated cconommic relevance of forecasting vanations in stock markets,
Their analysis showed a lag varying conditional variance which they took as an
cvidence to prove that ome month interest rates 15 sutficient to forecast the signs and
extent of fluctuations in the Retum on Stocks (ROS), Whitelaw (19945 studied the
impact of time vanations and co-varatioms on volatility m ostock market, Using
comelation and  Vector Auto Regression, Whitelaw (1994 analyred empinical
relationship between conditional mean and wolatility and established that volatlity
affects the expected retum on stocks.
Similarly, Malik and Hassan (2004) analyzed the events which change the volatlity
patterm im money and capital market assets and applied algorithm of comulated swm of
square tor the vanation in volatility, The result of the analysis of five major sectors
concluded the volatility shifts in the estimated volatility persistently gets redoced by
applying a GARCH maodel.
Rigobon and Sack (2004) studied the WASDAQ Tndex and founded that short term
nereases in the mterest rates has an adverse mpact on stock prices. Volatility n
[stanbul Stock Exchange (15K} was examined by Erden et al, (2005), Their study
founded a spillover effect and predicted one sided cansation from macrocconomic
variables to stock price index.
Adout { 20006) studied the phenomenon by taking three factor transmission mechanisms
ot mean, volatility and causality for the markets of developed economies like USA and
EL. To clarity asvmmety of the volatility, he used EGARCH model and showed that
there was a stromg relationship in mean and vamance for foreign exchange rates m tenms
ot stock prices. Tnoa subsequent study Hyde (2007 studied the relevant markets in
France, Germany, UK and [taly and concluded that the there was a significant
relationship betereen interest rate risk and fuctuations in stock prices in Germany and
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France only whereas exchange rate tfluctuations had significant impact in all the four
CCONOMIES.

Tahir et al., ( 2008) took monthly return of KSLE with T-bills based on 90-day timeframe
for 200206 and analyzed the impact of imterest rate on KSE, This study coneluded that
conditional market return has an indirect and lnverse relationship with interest rates.
This study used GARCH (1, ) model tor the analysis of interest and exchange rates and
used one model for the effect of interest and exchange rates and the other without the
cffect of interest rates and exchange rates. This study detormined that variations in
interest rates have a strong forecasting validity for expected stock returns but not for
virlatility in stock retums.

This brief literature review has shown that empirical research conducted n different
coomomies over the last thirty yvears has not reached common conclusion. Forinstance,
studies of Aggarwal (1981, Mukarjee and Naka (1995) found a significant positive
comelation hetween interest rates and stock prices whereas studies of Kwon and Shin
(1992} and that of Maysami and Koh (2000) concluded a negative relationship. Itis in
view of these conflicting results that the present study is conducted to evaluate the
interaction of the before mentioned variables in KSE.

MODEL, METHODOLOCGY & DATA

The data analyzed i the paper 15 time serics and has been subjected to ARCH and
GARCIH models. The ARCH model has taken care of the current error termn which is a
function of the previous tenms as a square of variances, The study has analyzed the data
b splitiing the requisite models into mean and variaoce equation models. 15t Model has
bheen emploved without exogenous vanables whoreas the 2nd model has been
employed with the effect of exogenous variables of interest rates and exchange rates.
Muodel 1:

}’:' l|:}-::--i_[l'l‘lz.'-l-i_Er

h =o, +oe’ o+ B (1.1

Muodel 2:

Y =0, +0Y  +0.exc, +0,int +&,

h.- =0, +0UE e +Blh.-—l +yexe+ A illtl. (1.2)
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In the ahave equations, 1.1& 1.2, F represents the return of KSE Suxck
Index, ¥, the return regarding lag values, 8 is the constant tertms while
& ure the ewor Lerms in the cquation 1.0& 1.2, In the varance cquation
(1.2}, A is a dependent variable and knewn as variance of the residuals
extracred from the above equation 1.1, This can also be interpreted as
current day variability of KSE Stock Index return. fr_ . represents one
period lag of & This can also be known as previous days residuals error
or volatility of KSE, which is also known as GARCH term releming as
cutrent or today s fluemuations with the effect of vestenday’s fluctuations.
£ 1, is known as previous periods squared residuals, referred as
previous day’s mdex information abow volaolity, which is known ay
ARCII term. Equation (1 2) can be referred as GARCIT (1, 1y model as

we see one ARCH term (& “o) und similarly one GARCH werm (&, ).

Dromestic exchange rates have been measured with toreign exchange rates taking US
dollars with respect to host cwereney and interest rates are measurcd taking Treasury bill
rates [ 1B-ratzs). The variables have been used 1o demonsirate the sipnificance of
interest rates and exchange “ates for the underlying index volatility

For swmmuary statistic interest rates and exchange mates are conmined on Skewness,
Kurtosis, Jergue-Bera statistic, mimimum. maximum, standard deviation and LJung-
Box O statisties.

DATA
[he study has teken monthly daca on index retuens fom KSE for the period July 1991 -
June 2009, whereas monthly data on interest rates and exchange rates has been taken
fromm International Financial Statistics (TFS).

METHODOLOGY
Linit Root Test:
I CrARCH (1, [ymaddel the study has taken monthly date for estimating the mode] and
for stationarity, applied the unit reot test under the environment of Dickey Fuller and
Aungmenred Dickey Tuller tests, becanse lor estimating the modezl, it is nacassary o
bring the data ofall variables into stationarity,
After applying the testwith interceptand First ditference with two lags, the data became
stationary. This was tollowed by the application of (GARCH modzl. For lar selection,
SIC (Schwarz Information Criterion) has been used to remowve the residual
autocorrelation in monthly data.
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Tablel. Diagrammatic Representation of ADF- Test

t- Statistic Proh*
Ancmeated Dickey-Fulle tos smiistie -12. 11322 00
Test writio] valones: 1% Tervin] 1,447 478
S Jevel =L ETALES
i keve =25 7400
¥ urizhle Coellikienl Al Errer I=MLaliskic Pral.
AYOL FRE-1H 181361 L4730 1112532 i
INWOH BRp128 4@t iia mr2ce EREUE R R
DL ERG-23.2% 0.17371 OOG5E2 2524118 nalz4
L 2. 80k.L7 1. B7E-0% .111340] .Usss

DATA ANALYSIS AND EMPIRICAL RESULTS
Result discussion of GARCH (1, Tymodel {(aith the effect of interest and exchange rates)
To evaluate the GARCH model, the study applied Normal Goaussian Distribution. Under
this distribution it has been found that ARCI is significant, which implies that previous
day's K5I Index infremarion (ARCHD could influence curvemt or today's KSE indax
volatility thatis
Table 2, Diagrammatic Verification of the model:
Dependent Variable: Yt
hlathod: ML - ARCLH (Margquarde) - Wormal distribution

GARCT = Ci7) — COMFRBSINGY + CAMGARCTI-T) + C3WVOL TR
Cra*voL IR
o Ticiand Sid. lror =St i b Froh

C (008 1 56 0002737 29T 23 000249 |
£ BT AIENE =1 L3550 n
RESIDN-11"2 - OESRTH Q021341 021165 C.oont
CiARCH-1) les211 [RGB AT Bl (k| 1
VOL LR 357737 R XN 3455231 LRI
VoI IR [T LIBE-NS 14,777 4 n

Result discussion of GARCH (1, 1) model: (withouot the etfaet of interest & exchange
Tatos)

CGARCIICL, 1) model has been usad tor the volatility of stocle index returns with the effect
ol exogencns variahles ane without the effect of exoganous variablzs ol interest rares and
cxcharge rates. Uinder Nonmal Gaussian distiibution teat from 1st mode] mean equation
and from the following tablz 3, it is evident that lagged retums have no close and sipnificant
impact on stock returns 1st Model did ot incorporate the effect of interest rates and
axcharge rates, indicates that autoregressive variable on the stock [ndex return has no effect
ot the returns. From the same maodel it s avident that valatiliny persistency
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parameters arc not identical which supports the prior findings of Aggarwal etal., (1999)
while suggested that persistence in volatilicy can be explained by the information of
cxogenous variables, meaning that mterest rates and exchange rates have an impact on
the volarility of stock index refurns.

I the 2nd model the inclusion of interest rates and exchange rates from table (2.0}, itis
clear that autoregressive lag parameters have effect on the index returns. The study
found that conditional return has significant association with the exogenous variahles
which is relevant to the study of Camphbell (1987, Ferson (19893, Shanken (1990} and
AN Dri Konan (2008). The results suggest that volatility in stock index due to inclusion
ot interest rates and exchange rates can be sipmificantly prompted.

Tahle 3. Diagrammatic Verification of the model:
Drependent Yariable: Y1
Wethod, ML« ARCH (Marquardt) - Nowmal distribution
GARCI = C(2) - O3 RESIDE-1"2 + Ciay GARCIL-1)

Coe [Tie ient Sid, Error 25 tatBlic Tral.

B [ARETENER] TLIHIAT %4 1. 140K [h.2543

Varianoe Fouatinon

ki (LHKIZZ] ILINHK 5 LLTOSES LA
K ESID-

I'y2 0015279 002903 526328 055987
(iA ROCH(-

1] 0810186 (.259] 08 J.126835 0018

CONCLUSION & RECOMMENDATIONS

I'he analysis of this study revealed that stock marketl returns can be forecasted via
analyzing intercst rates and exchange rates, [t 15 4 general phenogmenon that when
interest rates shoot up people finds incentives in savings bank accounis rather to invest
in stock markets because of the factor of systematic or unsystematic risks in the later,
Further. interest rates and exchange rates have much wider than simply controlling
money supply and credit conductions. Chaing to sensitivity of stocks to interest and
exchange rates, policy makers may play safe if these variables are taken into
considerations. [twill also help in determining the perfonmance of a stock exchange or
formularing a policy for stock exchange.
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