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Abstract

This study examines the long-run and short-runceffef exchange rate on stock market development in
Nigeria over 1985:1-2009:4 using the Johansen egjrdtion tests. A bi-variate model was specified an
empirical results show a significant positive stonkrket performance to exchange rate in the shamt-r
and a significant negative stock market performat@eexchange rate in the long-run. The Granger
causality test shows a strong evidence that thesat#on runs from exchange rate to stock market
performance; implying that variations in the Nigaristock market is explained by exchange rate ilibfat

Keywords: Johansen Cointegration Tests; Granger Causality, Eashange Rate \olatility; Stock
Market performance.

1. Introduction

The stock market plays a major role in financiaimediation in both developed and developing avest

by channeling idle funds from surplus to deficiftarin the economy. As the economy of a nation tps
more resources are needed to meet the rapid eppariie stock market serves as a channel through
which savings are mobilized and efficiently all@zhto achieve economic growth (Alile, 1984). Laayel

long term capital resources are pooled throughirigsaf shares and stocks by industries in dire nafed
finance for expansion purposes. Thus, the overmlEbpment of the economy is a function of how well
the stock market performs. Empirical evidences famweloped economies as well as the emerging nsarket
have proved that the development of the stock maskesacrosanct to economic growth (Asaolu and
Ogunmuyiwa, 2010).

The macroeconomic view is one of the five schoblhought having bearing on the stock price behavio

It is a method of using factor analysis technigoedetermine the factors affecting asset returng Th
arbitrage pricing theory (Ross, 1976) has been phienary motives for earlier studies. Among
macroeconomic factors included in the models issttehange rate. The approach is based on the eamnom
logic which suggests that everything does depenevernything else. The impact of exchange rate ockst
market differs from country to country (Abdelaziz al, 2008).

According to Maku and Atanda, (2009), theoreticalbxchange rate as a macroeconomic variable is
expected to affect the performance of stock marBet over the years, the observed pattern of the
influence of this variable (in signs and magnituda)stock market varies from one study to another i
different countries. Most findings in the literatsr suggest that there is a significant linkage beitw
exchange rate and stock return.

The purpose of the study therefore is in two phasSiest to investigate the empirical relationshgrgisting

in Nigeria between exchange rate and stock marggbpnance in the Nigerian Stock Exchange (NSE)
using quarterly data that span from 1985 to 2008ecBically, in this phase we test for market

informational efficiency in NSE, by testing the seince of a long run causal relationship between
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exchange rate and stock market performance usiagdér causality test. Secondly, to complement the
existing literature on the stock market—exchange maxus

2. Literature Review

Theory explains that a change in the exchange ratesd affect a firm’s foreign operation and ovéral
profits. This would, in turn, affect its stock peiz The nature of the change in stock prices wdeftend

on the multinational characteristics of the firmmiirova (2005) asserted that establishing thetiorahip
between stock prices and exchange rates is impddaa few reasons. First, many researchers share
view that it may affect decisions about monetarg fiscal policy. As quoted by Damitrova, Gavin (298

in his study demonstrates that a booming stock etahlas a positive effect on aggregate demand.
According to him, if aggregate demand is large gholexpansionary monetary or contractionary fiscal
policies that target the interest rate and the erehange rate will be neutralized. Sometimes peatiakers
advocate less expensive currency in order to bibesexport sector. They should be aware whethdr auc
policy might depress the stock market. Secondijtlkébetween the two markets may be used to predect
path of the exchange rate. This will benefit m@tianal corporations in managing their exposure to
foreign contracts and exchange rate risk stabdizimeir earnings. Third, currency is more oftennigei
included as an asset in investment funds’ portolikbnowledge about the link between currency rates
other assets in a portfolio is vital for the penfance of the fund. The mean-variance approachnofio
analysis suggests that the expected return is @y the variance of the portfolio. Therefore aanurate
estimate of the variability of a given portfolio ieeded. This requires an estimate of the coroelati
between stock prices and exchange rates. Is thaitadg of this correlation different when the stock
prices are the trigger variable or when the exchaages are the trigger variable? Last, the unaiedstg

of the stock price-exchange rate relationship nraye helpful to foresee a crisis. Aggarwal (1981)rfd a
significant positive correlation between the USlaloend US stock prices while Soenen and Hennigan
(1988) reported a significant negative relationship

Ajayi and Mougoue (1996) investigate the short-dmielg- run relationship between stock prices and
exchange rates in eight advanced economies. QEsttto them are the results on short-run effecthé
U.S. and U.K. markets. They find that an increasstock prices causes the currency to depreciateofi
the U.S. and the U.K. Ajayi and Mougoue explairs th$ follows: a rising stock market is an indicatban
expanding economy, which goes together with highBation expectations. Foreign investors perceive
higher inflation negatively. Their demand for therency drops and it depreciates.

As revealed by Bhattacharya and Mukherjee (200&hniBani-Oskooee and Sohrabian (1992) were among
the first to use cointegration and Granger caystditexplain the direction of movement between exge
rates and stock prices. Since then various othpergaanalyzing these aspects and using this teohniq
have appeared covering both industrial and devetppountries (for example, Grangar al. (2000); Ajayi

et. al. (1998); lbrahim (2000). The direction of causaligymilar to earlier correlation studies, appears
mixed. For Hong Kong, Mok (1993) found that theatiinship between stock returns and exchange rates
are bidirectional in nature. For the United Staiahmani-Oskooee and Sohrabian (1992) point out tha
there is a two-way relationship between the U.&lstnarket and the exchange rates. Ma and Kao J1990
in his study attributed the differences in restittshe nature of the countries i.e. whether coastare
export or import dominant.

In their study on Istanbul Stock Exchange (ISE)ikAkin et. al. (2008) using cointegration test and vector
error correction model submit that exchange ratviges a direct long run equilibrium relationshijhw
stock market index. Findings from the study reviwad ways of causalities between the two variables;
implying that prediction of ISE is possible usidg tpast information on the moves of exchange fdie.
study of Aliet. al.(2010) on Pakistan Stock Exchange reveals thdtagge rate has no cointegration with
stock exchange price index. The authors went futthestablish that there is no granger causaéityben
exchange rate and stock market performance.
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On the Nigerian scene, in their study on Nigeridack Exchange, Asaolu and Ogunmakinwa (2011)
investigated nine (9) macoeconomic variables. Exgharate was found to have a positive significant
impact on stock market prices. The authors wenhéurto affirm that exchange rate granger causesmge
share price when considered in pairs.

In a related work by Atanda and Maku (2009), thgdxian Stock Exchange all share index is foundeto b
consistently determined by exchange rate. The wevkals that exchange rate has a long run signtfica
negative effect on stock market performance. Tinidifig is consistent with the findings of Olowe (@)
which also revealed that exchange rate has a megafluence on stock market performance.

3. Data Sample

This paper investigates the dynamic relationshiggvben stock maket performance and exchange rate in
Nigerian economy. The choice of the variables mifiar with the works of Abdelaziet. al. (2008) and
Jones and Kaul, (1996). All Share Index (ALS) wasdias proxy for stock market performance while the
official foreign exchange of naira to US dollar wased as the exchange rate. The time period entpisye
therefore from 1985:1 to 2009:4; implying the usguarterly data, representing a total of 100 olet#ons.
Data were sourced from the Central Bank of Nig8tetistical Bulletin.

4, Econometric M ethodology

The two variables of stock exchange as Alad exchange rate ECHMiere defined at time t. The natural
Log values of the data were also determined toemsgthem in common denominator. Thereafter, the
following econometric procedure was systematicpllysued. First, the non-stationarity and the oufer
integration for botH_ALS; andLECHR were tested by employing the Augumented Dickeydf(ADF)

and the Phillips-Perron (PP) unit root tests whitde a null hypothesis of stationarity. The tests ar
performed for 0 to 100 lags i.e. 25 years. Fotthadl unit root tests, if non-stationarity is noteajd, the
variable is differenced once and the unit rootstese performed again. This is repeated untilestatity is
achieved. The number of differences taken befoee déries become stationary is then the order of
integration. i.e. I(d). If the two time series doeind to be integrated of the same order, we thienged to
test for the existence of cointegration vectors mgnthem by performing the Johansen Cointergratsh t
as specified below:

AV =0V FZAAVE F H e, D)

If we find the existence of one cointegrating rielatbetween the two variables bALS andLECHR we
can then proceed to derive the error correctionhaeism (ECM) of forms:

ALALS=py+ XYM 11g) ALALS +3Yes 12 LECHR #T1al ALS i+ 12l Ol ... )

ALECHR=p+E 1 Mo ALALS #3541 T 5o ALECHR j+[121LALS  +[2.LECHR . (3)

Where the matriX represents the short run dynamics of the relatipnsetweerLALS andLECHR and
matrix [] captures the long run information in the data.

5. The Granger Causality Test

Thus, the model uses Granger causality test tatagtehe direction of causality between all shiaaex
(ALS) and exchange rate (ECHR) in Nigeria betwe&851 and 2009 which covers the structural
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adjustment, post adjustment and reform periods. €t procedure as described by Granger (1969) is
illustrated as:

LALS, 21 Aj LECHR ; + X521 By LALS 1 + Upp oo 4)
LECHR X3 G LECHR + X2 Dy LALS 1 + Uyt cvvieiiiie e (5)
6. Empirical Findings and Results

Figures 1 and 2 show the time series plots of lhehare index (ALS) and exchange rate (ECHR). fuai
inspection of the graphs suggests a lack of exdstefi time trending properties in both series. Hertoe
need to perform the unit roots tests.

Figurel. Graph of LALS

Figure 2. Graph of LECHR

Table 1. Unit Root Test

variables in leve variables in ' diff

LALS LECHR LALS LECHR
ADF HO:Unit Root  ADF(c) 1.456886 1.172962 | -11.51530° -10.79414
PP HO:Unit Root PP (c) 1.027810 1.172962 | -22.83619 -10.76638"

Notes: All variables in logarithms; Period: 1985 — 20@¥gnificance levels: = 5%

In general, the unit root tests for non-statiowafite. ADF and PP) in table 1 above fail to rejéw null
hypothesis of non-stationarity at both 1% and 5%&lefor both ALS and ECHR in level terms. However,
the null hypotheses were rejected at 1% and 5%ifisignce levels for both variables in first diffeieed
terms. The unit root tests therefore show stroniglemce that Nigerian all share index (ALS) and
exchange rate (ECHR) are non-stationary and aggrated of order one i.e. (1)

Johansen Cointegration Tests
Table 2: Trace Statistics Test

Hypothesized Trace 5 Percent 1 Percent
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None * 0.127940 19.49513 15.41 20.04

At most 1 * 0.062073 6.216087 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Trace test indicates 2 cointegrating equation(s) at the 5% level
Trace test indicates no cointegration at the 1% level

Having confirmed the stationarity of the variab{es\LS, LECHR) at the I(1), the existence of a long:
equilibrium relationship between the variableshie model was determined. This was achieved by using
the trace statistics test and the maximum eiganofethe Johansen Cointegration test. From the @bibv
could be deduced that the trace statistics is grélaan the 5 percent critical value at the Nonetlgpsized
(None *) which established a long run cointegratietationship in the model. Furthermore, the Maximu
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eigen test also confirms the existence of a lomgerintegration relationship in the model. The ¢gbélow
shows the result of the Maximum eigen test. Thecbical value is less than the maximum eigen stiati
showing that there exists one cointegrating eqoatio

Table 3: Maximum Eigen Test

Hypothesized Max-Eigen 5 Percent 1 Percent
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None 0.127940 13.27904 14.07 18.63

At most 1 0.062073 6.216087 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Max-eigenvalue test indicates 1 cointegration at both 5% level

Results in the table 4 below further confirm théstence of a long-run equilibrium relationship het
model. Furthermore, it shows an existence of onietegration equation which pointed out that the
long-run relationship between ALS and ECHR is niegafsee results in the following table). t* = -85L
which implies that exchange rate exerts a signifia@egative impact on stock market performance in
Nigeria.

Table 4: Normalized Cointegrating Coefficients

1 Cointegrating Equation(s): Log likelihood -95.76575
Normalized cointegrating coefficients (std.err. in parentheses)
LALS LECHR
1.000000 -1.362229
(0.16765)

From this, the short-run relationship of the partre using the Error Correction Model (ECM) was
ascertained. The Error correction model shows timatindividual coefficients of the explanatory \zdulie
(ECHR) are in conformity with theory. This is showmthe table below:

Table5: Result of the Error Correction M echanism (ECM)
Included observations: 97 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.
D(LALS(-1),2) -0.555103 0.066842 -8.304767 0.0000
D(LECHR,2) 1.022607 0.425789 2.401674 0.0183

D(LECHR(-1),2) 0.875460 0.418269 2.093056 0.0391

ECM(-1) -0.723121 0.113154 -6.390588 0.0000

R-squared 0.619338 Mean dependent var -0.000830
Adjusted R-squared 0.607059 S.D. dependent var 1.725542
S.E. of regression 1.081657 Akaike info criterion 3.035227
Sum squared resid 108.8082 Schwarz criterion 3.141401
Log likelihood -143.2085 Durbin-Watson stat 2.173022

The table above shows that ECHR including its ldggariable are positively related to ALS in devaati
from the long-run perspective. Thé $hows that exchange rate accounted for about 6af3e variations

in the behaviour of Nigerian stock market. Furtherey the durbin-watson statistics of 2.17 shows$ tha
there exist no autocorrelation or serial corretatiothe data for the model.
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Table 6: Granger Causality Test
Pairwise Granger Causality Tests
Sample: 1985:1 2009:4

Lags: 2
Null Hypothesis: Obs F-Statistic Probability
LECHR does not Granger Cause LALS 98 5.02329 0.00848
LALS does not Granger Cause LECHR 0.34050 0.71230

Lastly, the Granger causality test rejects the hypothesis that says ‘LECHR does not Granger Cause
LALS’. This implies the acceptance of the altermathypothesis. However, the test fails to rejee th
second null hypothesis saying ‘LALS does not Grar@guse LECHR’. The test therefore clearly shows a
unidirectional relationship running from exchangéeerto stock market performance in Nigeria. i.ere¢hs

a strong evidence that the causation runs fromangdh rate stock market returns; implying that \emies

in the Nigerian stock market is explained by exgfgarate volatility. My finding here is consistenittwthe
works of Granger, Huang and Yang (2000).

7. Summary and Concluding Remarks

This paper applies the Johansen cointegration tggbnand error correction mechanism to investigate
whether exchange rate exerts any influence or impadhe performance of Nigeria stock market. The
main results of the paper show that exchange i factor exerts significant impact on Nigerianckt
market both in the short run and in the long rumthe short run, exchange rate has a positive feignt
impact on stock market performance in Nigeria. Hosvethe results also show that the relationship is
significantly negative in the long run. This is emient with theory especially for import dominated
economies like Nigeria. Ma and Kao (1990) attributee differences in results to the nature of the
countries. My findings give empirical support fdretwork of Olowe (2007). The negative influence of
exchange rate on Nigerian stock market performammeed be as a result of heavy devaluation of the
currency since the introduction of the structurdjuatment programme in 1986. As a result of tHig t
stock market could not adjust to the high devatimatiThe findings here are consistent with the warks
Ajayi and Mougoue (1996), and Soenen and Hennid®8§). Although, Nigeria is an oil exporting
country, the import bill on oil and other produisubstantially greater than what is exportechinrecent
times. Government has to resuscitate the varioysorexsectors such as agriculture, energy and
manufacturing sectors of the economy so that thiemanport bills will be kept at minimum.

The statistical significance of exchange rate lotihe short-run and the long-run suggests thattilivy of
exchange rate can be used to predict the perfomnahstock market in Nigeria. Hence, investors are
guided in their investment decision making. Aggiolicy makers must also be mindful of the trend
exchange rate as regards the formulation of pgalitiaving impact on the Nigerian stock market. As
corollary to this, the predictability of stock matkperformance with exchange rate volatility iseasicus
violation of efficient market hypothesis.
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