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Abstract

Kenya adopted a floating exchange rate regime @818 the years that followed the exchange ratesrarket
driven. Undoubtedly, the changes in exchange mtebave a diverse effect across the economic spedtr
any country. The sectoral and economy wide effet&xchange rates may ultimately be reflected enghare
prices.

The objective of this research was to study shaiee @mnd exchange rate nexus. The context of tidyss
Kenya for the period November 1993- April 2011. Tirdings have implications for investors, investrne
managers, regulators, listed companies, finanaigtitutions and other market players. The econdimory
points to the relationship between stock price exachange rates but does not properly define tleetitim of the
relationship.

The research used the procedure proposed by Tal¥amamoto to determine the share price and exehang
rates nexus. The outcome of the research sugdedtshere is bi-directional causal relationshipamsn share
price and exchange rates. Besides, the sign o&liguis negative and causality exists in both diens.
Keywords: Share prices, Exchange rates, Modified WALD test

1. Introduction
1.1 The Problem
Kenya adopted a floating exchange rate regime @818 the years that followed the exchange ratesrarket
driven. Undoubtedly, the changes in exchange mdebave a diverse effect across the economic spedtr
any country. For instance, exchange rates will ithplae cost of imports and value of exports in Keny the
cost of importing fuel is adversely affected by mpes in exchange rates, the aftermath may be Fied. costs
determine the cost of production which may affe@ngn sectors in the Kenyan economy. The sectoral and
economy wide effects of exchange rates may ultimate reflected in the stock prices. On the corwers
performance of companies and businesses in Kenyahae a bearing on economic growth. The economic
growth could eventually affect levels of exchanges.
Policy makers, scholars, economists, business @ynegulators and the general Kenyan public arppdirag
with figuring out the relationship of stock pricasd exchange rates. Nyamute (1998) carried owtdy &in the
relationship between share prices and selecteddiabvariables such as inflation rates and exchamages in
Kenya. The findings were that, a positive correlatbetween share prices and exchange rates &ifstsjo and
Mwasaru (2012) investigated the causality of exgearates and share prices in Kenya. The empirezllts
obtained over the period November 1993 to May lid@&cated that exchange rates cause stock pricksi@in
the other way round.
This aim of the research was to study how exchaags (represented by the Kenya shilling pricers 0.S.
dollar) and stock prices (proxied by the Nairobc@&&ies Exchange 20 share index) are relatedab ether for
Kenya over the period November 1993- April 2011.
This research differs from that of Sifunjo and Maas(2012) in two ways: Firstly, there is an extenof the
research period to April 2011 from the previousesgsh (Sifunjo & Mwasaru, 2012) which was between
November 1993 and May 1999. Secondly, this reseangbloys the Toda and Yamamoto (1995) procedure to
determine the stock prices and exchange rates nékissmethod is applicable irrespective of whetier VAR
is stationary, integrated or cointegrated. Thiaigmprovement to the traditional granger causafigthod used
by Sifunjo and Mwasaru (2012).
1.2 Research question and hypothesis
The research question is: Is there a relationskiwédsen stock prices and exchange rates?
Null hypothesis

=  Stock price does not grangeuse exchange rates

= Exchange rates does not grancgrse stock price
Alternative hypothesis

= Stock price grangarause exchange rates

= Exchange rates grangeause stock price
1.3 Theoretical framework
There are two theories that link exchange ratesstouk prices. The first is the traditional apptodt is argued
that currency depreciation will result in highemperts and therefore corporate profits resultindpiggher stock
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prices in the short run. This relationship is btited to Solnick (1987). He argued that a real enay
appreciation will reduce a company’s competitivdigtto export, while a real depreciation enhanissbility

to export in the short run.

The second is the portfolio adjustment theory (basth & Fischer, 1980)he theory posits that portfolio
adjustments arise whenever there is a change isttiok prices. If stock prices are on the increésey will
attract more foreign capital. However, a declinghe stock prices will result in deterioration d¢faseholders
wealth leading to the reduction in the country’'saitle This may lead to a fall in the demand for eywmand
monetary authorities reduce the interest ratesitigate this situation. A low interest rate regimeay encourage
capital flight where investors take advantage afhkr interest rates in other part of the world Itesy in
currency depreciation. Therefore, according to ttéory, lower stock prices may lead to currengyrdeiation.
1.3 Empirical Evidence from literature

Nyamute (1998) carried out a study on the relatigndetween share prices and selected financiahhas
such as inflation rates and exchange rates in Kefya findings were that, a positive correlatiotwsen share
prices and exchange rates exists. However, hisuelseerformed data analysis on non-stationargsevhich
may adversely affect the validity of the results.

Sifunjo and Mwasaru (2012) investigated the catysalf exchange rates and share prices in Kenya. The
empirical results obtained over the period Novemb@®3 to May 1999 indicated that exchange ratesecau
stock prices and not the other way round. Therethemovements in exchange rates exert significdlinence
on stock price determination in Kenya. They te$tedtationarity, cointergration and finally catisal

Abdalla and Murinde (1997) examined the relatiopdietween stock prices and exchange rates in felanA
countries. They found out that exchange rates gracguse stock prices in India, Korea and Paki&ampirical
evidence also indicated that in Philippines, stpdkes cause exchange rates. Doong et al. (2008)est the
interrelation of stocks and exchange rates. Théogenf study was between 1989 and 2003. The firgling
showed causality in both directions in four of #ire countries studied.

Muhammad and Rasheed (2002) examined the link leetwrchange rates and stock price for four countae
the period between 1994 and 2000. The empiricalltseshowed a long-run causality in both directidos
Bangladesh and Sri Lanka. No significant relatigmstas established for Pakistan and India.

Aydemir and Demirhan (2009) investigated the relahip between stock prices and exchange ratesrkey.
The study period was between 23 February 2001 anthfiuary 2008. The results of empirical studycatdid
that there is bidirectional causal relationshipwsetn exchange rate and all stock market indicesleVihe
negative causality exists from national 100, s&wjdinancials and industrials indices to exchamatg, there is a
positive causal relationship from technology indide exchange rate. On the other hand, negativeatau
relationship from exchange rate to all stock maikeices was determined.

1.4 Research gap

From the literature and empirical evidence revieis still not clear on the direction of the retatship between
exchange rates and stock prices. In some stud@sasiin the G7 countries (Nieh & Lee, 2001) naificant
relationship was found. The studies done in Sweb@temi-J & Irandoust, 2002) and Cyprus (Tsouka2883)
revealed one way relationship from stock pricesxohange rates. The one way relationship was atsbleshed
Kenya, USA and Japan but it was from exchangetmttock prices. Finally, the studies done in Tyrked
other six Asian countries indicated a bidirectiorshtionship. Therefore, there is still no unanynin the study
of the exchange rate and share prices nexus. &sgarch will contribute to the growing literatugedmploying
the Toda and Yamamoto (1995) method in the Kengames since the previous research in Kenya used othe
methods namely traditional Granger (1969) caustdity and Error Correction Model.

2. Method

2.1 Research Design

The study used an empirical design in which theisdary data is analyzed and the research hypottested.
This design will help to build on what is alreadyokvn in the subject area. The research is designpdrform
causality test. The Toda and Yamamoto (1995) meth@inployed to test the stock prices and exchaaigs
nexus in Kenya. In summary, in order to apply Tadd Yamamoto method, firstly, the VAR order, k, dhe
maximum order of integration of the variables, dmstould be determined in the VAR model. To employ
causality test, modified Wald test (MWALD), is ajga to the first k VAR coefficients to investigatausality.

2.2 Population and sample

The two variables used in the research are exchaatge stated as the number of Kenya shillings dhatUS
dollar can buy (1 US$ = XX Kenya shillings) and tRairobi Securities (NSE) share index. The NSE ehar
index used in the study is NSE 20 share index. ifdsx is made up of the shares of twenty compaages
selected by the management of NSE from time to.tifhe sample data is based on the NSE stock indieres
for the time periods between November 1993 andIR11. The prevailing exchange rates for the sime
period of between November 1993 and April 2011 selected for use in the research. This average hiyont
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data for each of the variable from November 1998dl 2011 is used. The choice of the start datbdsed on
the date when Kenya adopted an floating exchartgeegime.

2.3 Data analysis

Traditionally to test for the causal relationshigtween two variables, the standard Granger (1989)has been
employed. This test states that, if historical eslof a variable M significantly contribute to grcj the value of
another variable Nt+1 then M is said to GrangerseaN and vice versa. To analyze Granger causaiityden
the two variables of interest, the research will isda and Yamamoto (1995) procedure, as expldiakxiv:

The Model

The integrated properties of the stock price semied exchange rates series are not important ira Eodi
Yamamoto method, provided that the risk of misdpsation of the order of integration of the seriiss
minimized (Aydemir & Demirhan, 2009). Thus, the sality relationship between series which are iratgt
different orders can be investigated. The VAR oréieland the maximum order of integration of theialales,
dmax, are determined in the VAR model. The sum afi# dmax, is taken into consideration as the totdér of
VAR, that is (k+dmax) th order of VAR is estimatdthen, in order to employ causality test, modifigdld test
(MWALD), proposed by Toda and Yamamoto (1995), ppleed to the first k VAR coefficients to investiga
causality (Aydemir & Demirhan, 2009).This test lassasymptotic chi squarg?) distribution when a VAR (k +
dmax) is estimated. Zapata and Rambaldi (1997)igedvevidence that the MWALD test has a comparable
performance to the likelihood ratio and WALD testhey asserted that the procedure does not rethdre
knowledge of cointegration properties of the systdtareover, according to Toda and Yamamoto, the NéWa
statistic is valid regardless whether a seriestisgrated in the order of 1 or 2, non-cointegratedointegrated
of an arbitrary order.

To analyseGranger causality between exchange rate and stock market py using Toda and Yamamoto
procedure, the following VAR system should be eatad.

8xy = Gy + EE‘:L Cyj BXp_j T Ef:‘ffiﬂ:i exe ;i + EE‘:L:":_{ stpe_j + E_?;r?:-:f1:":j' Stpe_; + My (1)

stpy = B + EE‘:LELE stpe i+ Ef::-fl Bystpe_ + EE‘:L G':_i' exe_; + Ef:::fi G':_i' BXp_;t U )
Whereex is the nominal exchange rate between US dollakamya shilling andtp, is the NSE 20 share index.

3. Results

We obtained the data for the two variables if ieserfor the period between November 1993 and Ail1.
The data for share prices and exchange rates vianed from NSE and the Central Bank of Kenya (CBK
respectively. Based on the monthly data obtainedyarerated the two series one for exchange ratéshan
other for share prices and plotted on separatehgrap

By observing the trends on the two graphs in figuree and two below, one for exchange rates andttiex
share prices we note an important relationship.tWaeseries trend in opposite directions. For exatripetween
1994 and 2002 the share prices declined while xbbange rates was trending upwards (implying degtiag
Kenya shillings). For the period between 2003 ad@72the share prices increased steadily while xehange
rates declined though minimally.

The following figures one and two depict the graphanalysis of the share prices and exchange satess:
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Figure 1: Graphical analysis of share prices series
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Figure 2: Graphical analysis of exchange rates s&s
We therefore perform causality test in order to ieicgly establish the exchange rates and shaoegpmexus.
Toda Yamamoto method for causality test
Firstly, we perform unit root tests on the timeisgrto investigate whether they are stationary atr mhe
Augmented Dickey-Fuller (ADF) unit root test is dséor this purpose. The tests are based on the null
hypothesis (HO): exchange rate is not | (0) andeslpgice is not | (0). If the calculated ADF sttitis are less
than their critical values from Fuller’'s table, théhe null hypothesis (HO) is accepted and theeseare non-
stationary or not integrated of order zero. The iegepeated until we obtain the level in whicle theries
become stationary. We then determiimeax as the maximum order of integration. The outcoifnth@ unit root
tests are summarised below:

Table 1. Outcome of the Augmented Dickey-Fullert uoot test in levels

Variables Test Critical Value (1%) Test Statistic vadtues
Exchange rate -3.461783 -1.400984 0.5813
Share price -3.461783 -1.755215 0.4020

The results in table 1 above suggest that nonbeof/ariables are stationary, that is, integratedrdér O since
the variables are not statistically significanf.g.

However, the results in table 2 below suggest iwdh variables are stationary, that is, integraitedrder 1
since the variables are statistically significahtlé&o in their first difference. Therefore maximumder of
integration (dmax) is 1.

Table 2: Outcome of the Augmented Dickey-Fullert oot test in first difference

Variables Test Critical Value (1%) Test Statistic vdtues
Exchange rate -3.461783 -11.05731 0.0000
Share price -3.461783 -12.57780 0.0000

Having determined thatmax as 1, the next step was estimating the lag strei@fia system of VAR in levels
and the outcome indicate that the optimal lag lerfg#AR order k) using AIC optimal lag techniquelie 18. A
system of VAR integrated in the order of zero véttotal of imax+k) lags is then estimated. Therefore the lag
length is determined to be 19 (18+1).

The MWALD test statistic is then computed using $lystems of VAR computed above. The MWALD statistic
will be asymptotically distributed as a Chi Squanesspective of whether the series are integratéke order of

0, 1 or 2, non-cointegrated or cointegrated of rhitrary order. The result of the Toda-Yamamotasadity test

is shown below:

Table 3: Outcome of the Toda-Yamamoto Causality Tes

Null Hypothesis Aax and | MWALD P values | The Sgn of the Sum
Var(k) statistic of
Lagged Coefficients

Stock price does natause exchange (1,18) 33.04564 0.0165*| (-)

rates

Exchange rates does ncduse stock | (1,18) 41.37849 0.0013*  (-)

price

*Significant at 5%

**Significant at 1%
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Based on the results of the MWALD test statistiovedl as its p-values we reject the two null hymsths at 5%
and 1% significance level respectively. The ressliswed in the table 3 indicate that there is eational
causal relationship between exchange rate and ghae As regards the sign of causality, negatiaesality
exists in both directions.

The findings are similar to those of Aydemir andniddan (2009) who found out a relationship between
exchange rates and share price in both directiongurkey. Doong et al. (2005) also found a two dicnal
relationship in five of the six Asian countries tthey investigated. The finding in this researshaidifferent
from earlier study done in Kenya. Sifunjo and Mwas@012) had established a unidirectional relamm from
exchange rates to share price in Kenya.

4. Discussion

4.1 Implications of findings

The study has established a bi-directional negata&tionship between share price and exchangs. réte
exchange rate is stated as the Kenya shillingse psfcone US dollar (1US dollar = ‘XX’ Kenya shiltis).
Therefore when the exchange rate “increases” itieaglepreciation of the Kenya shilling or appréoia of the
foreign currency. This means that when the foreigmencies appreciate or Kenya shilling deprecjadtesstock
prices fall. Also, when the stock prices rise, fineign currencies depreciate or Kenya shillingrapiates. The
findings have implications for investors, investmeranagers, regulators, listed companies, finamesitutions
and other market players.

Portfolio managers are mandated to maximize thdtkvéar their clients by optimizing portfolio valse The
sharp fluctuations in share prices as a resulsofllations in foreign exchange rates cause pamicrg portfolio
managers. This may predispose them to liquidateesofnthe holdings in their portfolios. This may ukgo a
slump in the stock market. On the contrary, whea fibreign currency depreciates the portfolio of igqu
securities may appreciate in value. Therefore, pbefolio managers need a thorough understandinthef
relationship between exchange rates and sharespBesed, on the results of this study, portfolenagers are
better off when they dispose shares in their pbotib they predict an appreciation of the foreigarrency. On
the flip side, the portfolio managers may incrediseir positions in equity shares when they forecast
depreciation of the foreign currency.

The regulators such as CBK who are in charge ofataoy policy have a reason to be concerned withtiioy
in exchange rates and the resulting impact ontihek snarket. The findings in this research williss€BK in
mastering the relationship between exchange ratgésshare prices. This may help them employ the taoye
policy tools at their disposal to control the extha rates and consequently averting adverse effetlie stock
market. In accordance with the findings of thiseaesh, the free fall of the Kenya shilling may exdbe value
of shares. The CBK may intervene to stabilize tkehange rates by among other things increasingnteeest
rates.

The stock market is an important institution foicprdiscovery. The forces of demand and supplyénrharket
determine the market price of shares. This markeeps useful in valuation of companies, evalugfortfolio
performance, facilitating transfer or disposal e€wities among others. High volatility in the amcy market
and by extension the stock market will have an exdveffect on pricing efficiency. If volatility pgists for a
long time there will be a disruption in the pricesabvery process in the market. This disruptionpiite
discovery process renders the stock market ineffici

The linkage between exchange rates and share jgigaportant to managers of listed companies inye The
managers of these companies have to plan in adweage of mitigating the risk of adverse effectseathange
rates movement on the performance of their compafiiee managers also need to position themselvesier
to benefit from favourable movements in the exclearages as has been established in this researalidltion,
the performance of managers of such companiesadkiaed based on the profitability of the compahiye
managers are rewarded with company shares for goeid performance through executive share optianspl
Therefore, it is in their best interest to grasp hlationship between exchange rates and shaespri

The findings in this research have also contributethe body of knowledge. Previous study done anya
(Sifunjo & Mwasaru, 2012) had established a oneadtion relationship from exchange rates to shaieepn
Kenya. This research having used Toda Yamamoto5)l&&thod, an improved version of the traditional
granger causality test that was used by Sifunjo Mmdisaru (2012), has found out a bi-directional aieg
relationship between exchange rates and sharespiiterefore, the stock prices cause exchange aatkslso
exchange rates cause share price.

4.2 Areas for further research

This research considered only two variables; exgbaates and share prices. In addition, the stodgidered
only the exchange rates between Kenya shillingthadJS dollar. Another study may be done using tautuil
variables. Also, future research should not beiotstl to the exchange rates between Kenya shidimjthe US
dollar, but can consider other major exchange ratés also suggest that the significance of ounltgsould
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possibly be improved upon by applying daily or wigedkata. The use of more frequent observations bedter
capture the dynamics of stock and currency marketrielationships. Another possible extension isrngloy
the firm level data for these countries and exangjrthe above relationship for those firms thatemgaged in
international trade (e.g., multinational firms) dodthose firms that are not directly affecteddxghange rates.
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