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Impact of Foreign Exchange rate on stock prices
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Abstract: Foreign exchange fluctuations have been found in the literature review to have an impact on the
stock market return and the fluctuations in the stock prices. This research uses the cointegration technique to
analyze the impact of USD to PKR exchange rate on the stock return market in Pakistan. The stock market
return has been studied by KSE 100 Index. The results show that a relationship between the two variables exists
in the short run in Pakistan.
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I.  Introduction

Stock market return is one of the most relevant and most important metric for the management and the
shareholders of the organizations. The study on the factors that impact the share prices is flocking the research
databases mostly because the theorist and the applicants want to optimize the management processes and thus
provide a guaranteed and stabilized performance of the stock. One factor that impacts the return on stocks and
the interest of investors in the stock is the foreign exchange rate.

Foreign exchange return is also important in the context of macroeconomic management of a country
meaning to say that if a relationship between the foreign exchange rate and the stock market return is found to
exist, then the government has the opportunity to manage the exchange rate and thus the return on the stock
market. Moreover, through the establishment of this relationship, the investors will be able to get another
element of predictability in the fluctuations of stock market returns.

Il.  Literature Review

As far as the existence of literature on market returns and forecasting stock returns is concerned, the
amount is found to be considerably high (Ferreira and Santa-Clara, 2011). A number of factors have been of
interest when it comes to forecasting stock market return for example the macroeconomic variables, the
corporate actions and finally the measure of risk and the studies find that there is a predictable component in
stock market return that the investors can find and use to stabilize their returns to a greater extent. Certain
critiqgue however exists to the researches and the forecasting models that exist. For example Goyal and Welch
(2008) studied the out of sample performance of a list of apparent predictors of stock market return and find the
historical mean to have a better out of sample performance in predicting the stock market returns than the
traditional regressions used for forecasting purposes. So what Goyal and Welch (2008) are saying is that the use
of traditional predictive regression models would not have helped the investor in either attaining valuable
information regarding the stock return patterns or to make profits on time.

Bermer and Hiraki (1999) say that there has been a lot of interest shown by interest to know whether
there exists a predictable component in the short term stock return or not. One of the reasons for this interest is
that the researchers want to either confirm or reject the assumed rationality of individual investors and the
efficiency of the stock market. Those who do have faith in the rationality of investors and efficiency of the
market, seek to study the short term return patterns of the stock in order to give evidence on the subtle market
microstructure issues.

For the purpose of assessing the expected returns, uncertain changes in the investment opportunity have
been found to play a strong role in ascertaining the demand of the asset by the potential investors (Cox, Ingersoll
and Ross, 1985). In this regards, Chiang and Doong (1999) says that financial volatility is a factor that needs to
be considered significantly for exaplining the stock returns.

I11.  Exchange Rate
As far as quantifying the expectation of the exchange rate are concerned, Marey (2004) says on the
basis of a survey data that long term expectations are not only heterogeneous but are also not effectively
described by the rational expectations. In his own research, Marey (2004) tried to investigate the level of
plausibility of standard exchange rate expectations mechanism which in an artificial economy are found to be
favored by heterogeneous traders, the research concludes that adaptive expectations market exhibits more serial
correlation because it bandwagons the expectations market. Secondly, the extrapolative expectations market
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sometimes generates extreme returns and thus cannot be empirically plausible and finally, the regressive
expectations market reproduces stylized facts of empirical quarterly exchange rates.

Tsen (2011) says that the real exchange rate has been found to play an important role in the investment
determination and the international trade systems as the appreciation of real exchange rate can lead to retarded
exports, a change in the amount of debt payment that needs to be done and a growth of inflow of foreign direct
investment. The economies overall can be affected by the changes in the exchange rate.

For this research however, the impact of exchange rate changes on the stock returns has been considered.

IV.  The Impact of Exchange Rate Changes on the Stock Returns

The relationship with the US dollar and the Stock Exchange Index has been studied by Wu et al (2012)
who have focused their research on the Philippine Stock Exchange. According to the authors, such a research
can actually help in guiding the government of countries to macro manage the investor returns on the stocks and
thus in effect control the inflow of foreign direct investment into the country. Focusing further on the issue,
Bahani-Oskooee and Sohrabian (2006) use the granger causality technique along with the co integration
technique to analyze the results of exchange rates and stock prices by using the S&P 500 index. The results
show that not only the relationship exists only in the short run, it is also bidirectional. Moving on, Branson
(1983) discusses his stock oriented model of exchange rates and emphasizes on the fact that the exchange rates
serve to equate the supply and demand for assets including the stocks and the bonds. Yau and Nieh (2008) note
that even though the existence of a relationship is often signified by the researchers between the stock exchange
returns and the exchange rates, the length and the direction of the relationship is often an element of further
debate. Interestingly, using the granger causality and the relationship between the financial assets and exchange
rates of USA and Japan, Yau and Nieh (2008) find that there is no short term causal relationship between the
two however in the long run a positive relationship has been found to exist.

Kim (2003) uses the error correction technique and the co integrating system to investigate whether a
long term relationship exists between the exchange rates and the stock prices in the United States. The data set
used is the S&P 500 which yields that there is a negative relationship that exists for the stock returns in USA
with the value of the dollar. Finally, Lin (2012, p. 161) analyzes the comovement of the exchange rates and the
stock prices in the Asian markets and finds that

“Results have suggested that the comovement between exchange rates and stock prices becomes
stronger during crisis periods than during tranquil ones, in terms of long-run co-integration and short-run
causality, which is consistent with contagion or spillover between exchange rates and stock prices during the
former type of period.”

This means that the government when trying to control the crisis period should try to stimulate growth
and keep investment attractive.

V.  Methodology
In order to test our hypothesis monthly KSE 100 index data from Karachi Stock Exchange (KSE) was
obtained from 1998 to 2009. Returns of index were calculated by using following formula:
mret;
mret = In (————
m?’ett_l
Further monthly Real exchange rates (EXT) were obtained from IFS CD Rom from 1998 to 2009.
Real exchange rate was proffered in order to investigate change that is purely due to exchange rate itself and not
contaminated by inflation.  The analysis period was confined from 1998 to 2009 primarily due to non-
availability of the former prior to 1998. Further the IFS CD ROM was updated to give exchange rate
information till June 2010. Since we wanted to obtain data yearly, six months data in 2010 was unavailable.
Thus we decided to calculate variables from 1998 to 2009, where complete yearly information was available.
Our sample was time series and it has inherent problems of non-stationarity that leads to spurious
regression. Thus we conducted stationarity tests using Phillip Peron(PP) tests for stationarity. The results of PP
are more robust than Augmented Decke fuller test for stationarity (Gujrati, 2003). Thus after we were confirmed
that data is stationary, we will check for co integration and also vector error correction test cannot be conducted
until there is a long term affiliation between variables. The co integration tests will reveal whether there exist a
long term relationship between stock market returns and real exchange rates. Once the co integration tests
confirm long term relationship, we will conduct vector error correction model. After that we will run ordinary
least square regression using following equation to see if short term impact exist or not.
(2) D(MRET) = C(1)*( MRET(-1) + By*EXT(-1) + B,*@TREND(1) + C ) + C(2*D(MRET(-1)) +
C(3)*D(EXT(-1)) + C(4)*D(MRET(-2)) + C(5)*D(EXT(-2)) + C(6)
The portion of the model in parenthesis is co integrating while the rest of the equation is comprised of error
correction term. Our variable of interest are C(3) and C(5). These are error correction terms representing
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previous month’s change in exchange rates. Thus we will check if they have impact on returns by using Wald
Test under following hypothesis;
Ho: Exchange rate change has no impact on Market returns in short term.
H;: Exchange rate change has impact on Market Returns in short term.

Significant p-values of less than .05 will indicate that we will accept H;. This acceptance will lead us to
believe that in short term exchange rate fluctuations will impact stock market returns.

VI.  Results and Discussion:
Unit root test was conducted using Phillip Peron test for stationarity. The test was conducted under all
assumptions i.e. with intercept, without intercept but trend and without intercept and trend. The results for both
variables are summarized in tables 1.1 and 1.2.

Table 1.1: Unit Root Test for Market Returns

ASSUMPTIONS PHILIPS PERRON TEST CRITICAL VALUES
STATISIC
1% 5% 10%
Intercept -11.3802 -3.477 -2.8817 -2.5774
Trend and intercept -5.107754 -4.263 -3.4426 -3.1457
NO intercept and No trend -4.826372 -2.5804 -1.9422 -1.6169
Table 1.2: Unit Root Test for Change in Exchange Rate
ASSUMPTIONS PHILIPS PERRON TEST CRITICAL VALUES
STATISIC
1% 5% 10%
Intercept -7.840877 -3.477 -2.8817 | -2.5774
Trend and intercept -7.81797 -4.0245 -3.4417 | -3.1452
NO intercept and No trend -7.413119 -2.58 -1.9421 | -1.6169

The results indicate that both variables are stationary under all three assumptions at level. This indicates that
problem of non stationarity does not exist in our series and our series has constant variance. This helps us in
predicting out of sample relationship and robustness is ensured. Further, since our variables are stationary at
same level, we can safely check our variables for long term relationship. Thus after unit root we will carry out
co integration tests to check for long term relationship.

Dependent Variable: MRET
Method: Least Squares
Date: 08/11/12 Time: 15:40
Sample: 1 144
Included observations: 144
Variable Coefficient  Std. Error t-Statistic Prob.
EXT -4 571414 2306577 -1907477  0.0585
C 0.016658  0.008992 1.8526823  0.0650

R-squared 0.024683 Mean dependent var 0011649
Adjusted R-squared 0.018117 S.D. dependent var 0.104142
S.E. of regression 0.103184  Akaike info criterion -1.690620
Sum squared resid 1512160 Schwarz criterion -1.640372
Loq likelihood 1237246 Hannan-Quinn criter. -1.673859
F-statistic 3.638468 Durbin-Watson stat 1.056234
Prob(F-statistic) 0.058478
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6.1 Co integration Test
Co integration test was conducted under all assumption. The result are summarized in table 1.4

Date: 08/11/12 Time: 165:27

Sample (adjusted): 6 144

Included observations: 139 after adjustments
Trend assumption: Quadratic deterministic trend
Series: MRET EXT

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.286028 68.67791 18.39771 0.0000
At most 1 * 0.081040 11.74720 3.841466 0.0006

Trace test indicates 2 cointegrating eqn(s) at the 0,05 lavel
* denotes rejection of the hypothesis at the 0.05 lavel
**MacKinnon-Haug-Michelis (19908) p-values

Unraestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.286028 46.83071 17.14769 0.0000
At most 1 * 0.081040 11.74720 3.841466 0.0006

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 lavel
* denotes rejection of the hypothasis at the 0.056 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestrictad Cointegrating Coetticients (normalized by b"S11°b=I):

MRET EXT
22.65701 393.1464
8.009662 -333.5604

Unrestricted Adjustment Coeafficients (alpha):

DIMRET) -0.050680 -0.012683
D(EXT) <0.000777 0.000856
1 Cointegrating Equation(s): Log likelihood 733.2511

Normalized cointegrating coetfficients (standard arror in parentheses)
MRET EXT

1.000000 17 42831
(2.76028)

Adjustment coefficients (standard error in parentheses)
DIMRET) 143240

(0.18620)
D(EXT) -0.017638
(0.00647)

The results indicate that Akiake information criteria is lower in case of assumption which indicates that
equations are quadratic in nature and have trend and intercept. Further Schwarz criterion is also indicating that
results of the former are correct. Thus we will carry the co integration test assuming trend and intercept in
quadratic form for establishing long term relationship. The test result under this assumption is as follows:

6.2 Johansen Co integration Test Summary

Table 1.5

Datae: O8/11/12 Time: 15:25
Sample: 1 1aa

Included obsarvations: 130
Series: MRET EXT

Lags intarval: 1 1o 4

Selected (0.05 level®™) Number of Cointegrating Reaelations by Model

Data Trond: None None Linoar Linoar Quadratc
Test Type NGO Intercepot Intesr Cengat INntesrcent Intesrcoot INntér et
No Trond No Trond No Trond Trond Trond
Trace = =2 2 1 2
Mo Eig 2 2 2 1 2

TCritcal values basead on MackKinnon Haua-Michelin (1999)

Information Criteria by Rank and Modol

Data Trond: None None Linear Linear Quadratic
Rank or No Intarcept INntarcopt INtaroept Intercapt Intarcopt
No. of CEs No Tranc No Trend No Trend Trend Treanct
Log L lkollhood Ly Rank (rows) and Modae! (columns)
o 700.535 709.5355 709 . 6206 709.6206 700.8358
L) 729, 4708 7aa.168a ZAm 650 7A3. 2095 7aa. 2631
=2 Ta2n.oavan 739.0140 739.0740 T3V 12a7 738 . 1247
Akanko Information Criteria by Rank (rows) and Model (columns)
o - Q7anzs -S.arBozs -8G5 1 506 ~9 951506 -9 RzsGRa
1 10172100 10 24600 10.23259 10. 21927 ~10. 206006
=2 -10. 74207 ~-10.265919% ~10.26010° ~-10.2az201 ~‘I().R:)RO?
bohwnrz Critaria bv Runk (rows) and Model (columns)
o 9641147 S.641147 9.571602 29.671602 9503460
1 -9, 600652 -0, 8035467 -0 768146 -Q. 733713 -9.608380
2 -B.635401 ©.710300 9.7 10300 9.6408032 9. 640803

www.iosrjournals.org 48 | Page



The perceived impact of corporate social responsibility on credit rating company

The results indicate that Null hypothesis that indicates no long term relationship exists is rejected by significant
p-value of 0.000. Thus the results clearly indicate that long term relationship exists in between exchange rate
and market returns. Thus after establishing long term relationship, we will see whether exchange rate has short
term impact on market returns. Thus we will use the co integrating equation and check it for Vector Error

Correction.

6.3 Vector Error Correction Model (VECM)
The results of VECM are summarized in table 1.6

Table 1.6
Vector Error Correction Estimates
Date: 08/11/12 Time: 15:36
Sample (adjusted): 4 144
Included observations: 141 after adjustments
Standard errors in ( ) & t-statistics in [ |
Cointegrating Eq: CointEqt
MRET(-1) 1.000000
EXT(-1) 13.34200
(2.87931)
[ 4.63406]
@TREND(1) -5.39E-05
C -0.022636
Error Correction: D(MRET) D{EXT)
CointEq1 -1.099646 -0.007898
(0.14272) (0.00485)
[-7.70516]  [-1.62740]
D(MRET{-1)) 0.113318 0.005376
{0.11718) (0.00398)
[ 0.96708] [ 1.34024]
D{(MRET(-2)) 0.121446  -0.000383
(0.08446)  (0.00287) || R squared 0500313 0261114
(1437041 10133401 || Adj. R-squared 0487342  0.228030
, H -‘
DIEXT(-1)) 0004167 0201270 || S4N 54 resids v Sl
(5o%ees 346ty ||| F-statistic 2318111  7.802352
Log likelihood 123.4623 600.2121
D(EXT(-2)) 7787177  -0.387711 Akaike AIC -1651048  -8.414357
(2.30442) (0.08143) Schwarz SC -1.505555 -8.267064
[3.25221] [-4.76152] Meaan dependent 0.000703 8.08E-06
S.D. dependent 0.144421 0.004002
Cc 0.001656 501E-05
(0.01788) (0.00061) Determinant resid covariance (dof adi.) 1.30E-07
[0.00260]  [0.00724] Determinant resid covariance 1.17E-07
) Log likelihood 724.8620
@TRENDI(1) \‘0%‘0%20‘5; 8.0;5&71 Akaike information criterion -10.05479
[-0.07033] [-0.08256] Schwarz criterion -0.720182

The results indicate that the intercept of co integrating equation is negative and significant. This validates the
long term relationship. The coefficients of exchange rates with lag 1 and 2 are significant that indicates the
impact of short run exchange rate movements of previous 1 and 2 months respectively has significant impact on
Pakistani stock market returns. However we have t-values of the error correction terms and no p-values. Thus to
obtain p-values and to further confirm short run impact of exchange rate on market return, we will following

VECM equation and conduct Ordinary Least square Analysis at 95% confidence interval:

(3) D(MRET) = C(1)*( MRET(-1) + 13.3428963975*EXT(-1) - 5.38602779704e-05*@TREND(1) -
0.0229364536928 ) + C(2)*D(MRET(-1)) + C(3)*D(EXT(-1)) + C(4)*D(MRET(-2)) + C(5)*D(EXT(-

2)) + C(6) + C(7)*@TREND(1)

6.4 OLS Results:

The OLS results are summarized as follows;
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Table 1.7 (VECM regression)

Dependent Vanable: OD(MRET)

Moathod: Least Sguares

Date: O2/11/12 Tmme: 15:38

Sampie (adjusted)- 4 144

Included obsearvations: 141 after adiustments

DIMRBRET)=C(1)"{ MRET(-1) + 13 .34289630975"EXT(-1) - 5.38602779704E
-OS"@TREND{1) - 0.0228364536628 ) - C{2)"D(MRET(-1)) + C{3)
"DHEXT(-1)) = C4)"DIMRET(-2)) + CISyDIEXT(-2)) + C(8) - T(7M)
"T@TREND{1)

Coefficient Sid. Error t-Statistic Prob.
C(1) -1.099648 0.1427186 -7.7051585 0.0000
C(2) 0.113218 0117375 0. 967081 0.3352
C(2) 9. 904187 25145086 3.938680 0.0001
) 0. 1214486 0.0B84458 1.4327944 0.1528
C(5) 7 787177 2.2394424 3.252213 00012
Ci(5) 0.001656 0017884 0.052603 0.9264
CTF) -1.51E-05 0.000214 -0.070335 09440
R-sguared 0.509313 Mean dependent var 0000703
Adjusted R-sguared 0. 4873242 S.D. dependent var O 144421
S_E. of regression 0.102405 Akaike info critenon -1.6515848
Sum squared resid 1432820 Schwarz criterion -1 505555
Log likelincod 123 4623 Hannan-Quinn criter. -1 592459
F-statistic 23.18111 Durbin-Watson stat 2049001
Prob{ - statistic) 0.000000

The results of OLS regression indicates that C(3) and C(5) which are the co-efficient of short term change in
exchange rate has significant impact on change in market return where C(6) is the co-efficient of the system
equation. However, to further test the existence of impact of exchange rate change, we will conduct Wald test
using following hypothesis:

C(3) = C(5) = 0 , the null hypothesis assumes that short term exchange rates have no significant impact on
market returns.

Table: 1.8
Wald Tast:
Equation: LUntitled
Tast Statistic Walua of Probakbility
F-statistic 9. 715047 {2, 134) D000
Zhi-squara 19.43009 2 D000

MNull Hypothasis: C{31=C{5}=0
Mull Hypothesis Summany:

Mormalized Rastriction (= 0) Walwa Sid. Err.
Z(3) 9. 004187 2 514506
(5] T.reT1TT 2. 004404

Restrictions are linaar in coaflficiants.

The p-values of .000 indicate that we will reject null hypothesis and accept the alternate. Thus we can safely say
that exchange rates have short term impact on market returns.

VII.  Conclusion

The study was conducted in an effort to understand the impact of exchange rate on stock market
returns. The primary purpose of the study was to understand short run sensitivity of returns to changes in
exchange rate. The reason for this is because in Pakistan, investments in stock exchanges are short term and
most of investors liquidate their stocks within year. VECM analysis was conducted that indicates that exchange
rates have significant impact on stock market returns. The results indicate that in the short run, market correct
itself to the changes in exchange rate to be in equilibrium. This finding has implications for government and
industry. An appreciation of Pakistani rupee will cause the returns to rise and vice versa. Thus if there is,
fluctuations in rupee, the exchange rate will adversely affect the change in market returns. Thus for a stable
stock market, exchange rate has to be maintained in a favorably territory.
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