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Abstract

Variations in macroeconomic indicators affect tlegf@rmance of the stock markets. In

Ghana, although the performance of the Ghana $ackange (GSE) has been affected
by macroeconomic variables from January 2000 toebéer 2013, the mechanisms of
these relationships have not been studied. Theoparpf this research was to examine
the relationships between selected macroeconomiables and their effect on the stock
market returns on the Ghana stock market. The maseguestions addressed whether
macroeconomic variables had significant effect tmtls market returns in Ghana within

the specified period. The target sample was alis3éd firms on the Ghana stock market.
Data were obtained from the Bank of Ghana bulletthe Ghana Statistical Service

website, and the GSE website. Time-series datgsinalvas used to determine whether
there was a statistically significant relationstyptween stock market returns and
inflation rate, exchange rate, interest rate, awdey supply. The findings revealed that
interest rates and money supply had a significagative effect on stock market returns;
however, exchange rates had a significant posiéffect on stock market returns.

Moreover, inflation rate did not significantly aftestock market returns in Ghana. The
implications for positive social change include noyed knowledge about the effects of
macroeconomic variables on stock returns that cguide policy makers and household
agents to improve investment decisions, thus irsimgathe net worth of these economic

agents.
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Chapter 1: Introduction to the Study

Africa has reserves of gold, bauxite, oil, timkaard gas, yet the dominant
discourse of African politics has been one of dohfind illegal exploitation of its natural
resources. Anokye and Siaw (2010) posited thaf\thean continent may have the
largest natural resource deposits in the worldcbupled with conflicts, African
governments have ineffective extraction methodsatmess the natural resources. Ghana,
a country in the West African sub region is gratjupbsitioning itself as an oil exporting
country because of the historic 2007 offshore discpof oil in the Jubilee Fields.
According to the Bank of Ghana (BoG) in Decembek@@he country began it first
commercial extraction of oil, with expected net @tpncome of over US$1 billion per
annum for the next 20 years (BoG, 2011). In additethe large oil reserves, which
have been estimated at between 800 million and®illi@ barrels, the extractive sector
of the country has such minerals as bauxite, iren manganese, salt, as well as gold
deposits in commercial quantities (Bank of Gha®d,13. Gold alone accounted for 90%
of the country's export in 2011 and it was resgdedior 5% of the gross domestic
product (GDP) and 12% of government revenue (Bdrtkhana, 2011).

Ghana's economic prospects coupled with the vastiahof resources may
provide hope and prosperity if policy makers engage prudent management of its
natural resources. With sound macroeconomic pgliarel strong regulatory framework
of the stock market, the country could be on a péathsustained socioeconomic growth.
To establish a contemporaneous short run positieeteof foreign direct investment

(FDI)on the economic prospects of Ghana, Fosu, Berahd Okyere (2014) observed
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that, resulting from the recent global financiallt@wvn, most emerging economies and
particularly sub-Saharan countries have witness#ethne in foreign direct investment
(FDI). According to Devarajan and Kasekende (201 ,African continent has been
constantly bedeviled with inadequate domestic aneign capital and has lacked the
drive for the mobilization of foreign and domestmonomic resources for the needed
accelerated socioeconomic development.

The importance of the stock market to the develagraga country is linked to
the effectiveness, governance, and the appropegtdatory framework designed by
both policy makers and politicians. The Ghana stoekket aims at efficiently allocating
scarce resources and eventually contributes térthecing of projects, thus leading to
growth and economic prosperity (Anokye & Siaw 2010)e Ghana stock market thus
acts as a catalyst for economic growth, mobilizatbinvestible funds, diversification of
portfolio by corporate and individual investorsdavailing investible funds to corporate
entities for optimal utilization. According to Olwg and Kimani (2011), a stock market
facilitates the investment of surplus funds intdiidnal financial instruments that better
match their liquidity preference and risk appefiteus, the stock market becomes a
channel for the mobilization of investible funds A result, the savings rate is increased,
investment is stimulated, and earning returns toera/through increased capital gains.

The efficiency of the Ghanaian financial markettested to the degree of how
relevant information reflects the fundamentalsesfusity prices. According to Fama
(1970), a market is efficient if prices of sec@stimpound quickly to new information

and the prevailing prices of securities reflectdamentally all information pertaining to



3
that security. Raja and Kalyanasundaram (2010) iietgpthe assertion of Fama, when
they posited that the fundamentals underlying tieef stock are accurate when the
price of the stock becomes a surrogate and a lgadicator of future economic
activities. The findings of Raja and Kalyanasundafg010) gave credence to the
assertion that stock prices must reflect fundaniigrad relevant information, a feature
uncharacteristic of an emerging market such a&tmna stock market. In a perfect
market, it is expected that policy decisions airatnhfluencing capital formation and
stock trade processes could be done with perfemtvkaige without making assumptions
of information that is not readily available.

The correlation between stock market returns ancreegonomic fundamentals
is important to both academics and policy makeztsilye extent and direction of the
relationship is still vague and inconclusive fotlbemerging and developed economies
(lassahaku, Ustarz, & Domanban, 2013). In thisystudrovided knowledge and insights
of the causal, dynamic interactions and directibtine stated macroeconomic variables:
inflation rate, interest rate, exchange rate, mawgply, and stock prices. | investigated
the relationship between selected macroeconomiahtas, namely inflation rate,
interest rate, exchange rate, and money supplytheeideffect on the stock market
returns of listed firms on the Ghana Stock Exchgi@feE) during the period between
January 2000 and December 2013. The study outcareesxpected to assist economic
policy makers in the formulation of Ghana’s macreamic policies.

Despite its vast economic resources, Ghana rarng@audt of 160 countries on

the United Nations Human Development Index for 20480, it was estimated that by
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2006 about 53.6% of the country's population wildistng on less than US$2 a day
(Bank of Ghana, 2013). Given these challenges andled with fortunes of mineral
reserves and oil discovery in Ghana'’s Jubilee BjgBhana is yet to have its financial
markets fully developed to attract both foreign dodhestic investment to help propel its
economic resources (Anokye, Adam, & Frimpong, 20TI0)achieve the much needed
foreign inflows to drive positive socioeconomic oga, the government of Ghana needs
to adopt the right macroeconomic policies and ugetions in order to stimulate the
securities market, adopt the needed tools for tbeilmation of both foreign and
domestic capital for growth and prosperity.

The relationship between variations in macroecowgorariables and stock market
returns has not been unidirectional. Various methagies and econometric models have
been used to establish the nature of the nexusekattihe variability of macroeconomic
indicators and stock market returns. For examptgagi, Harvey, and Adyapong (2008)
applied the exponential generalized autoregressinditional Heteroskedascity
(EGARCH) model and studied the relationship betwieesign exchange markets and
their effect on the stock markets in Ghana. Adgsil. found an inverse relationship
between exchange rate volatility and stock maneirns in the long run, though, in the
short run, they reported a reduction in the stoekkeat returns. Some researchers have
applied elementary techniques to randomly studystbek market movements within the
context of economics (Mandelbrot, 2001). Despitséhattempts, it is only in recent
times that researchers have applied the effeechah€ial models on the theories of price

variations and the dynamics of the stock markeen{psey, 2013).
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In relation to investor exposure to the stock merkBempsey (2013) reported
that the empirical assertion of the capital asgetrg model (CAPM) considers the role
of investors’ exposure to the markets (requiringequity risk premium). The difficulty,
however, lies in the extent to which the measuresehthe risk factors are done.
Bornholt (2013) expanded on the popular capitadtgsscing model and developed an
equilibrium asset pricing model in which positivélation rate and low earnings systems
are connected with increase in overall stock retlihe two studies by Dempsey (2013)
and Bornhot (2013) demonstrated the inconclusivepédifferent study outcomes and
methodologies on the nexus between stock retuth®emnomic fundamentals.

There have been mixed results on the effect of osmonomic changes on the
stock markets. Evidence of some studies in devetppconomies such as Fosu et al.
(2014), Issahaku et al. (2013), Khalid (2012), Kawn(2012), and Okoli (2012) all
established a significant positive relationshipNssn exchange rates and the stock
markets. In contrast, however, Ajayi and Mougou#@) and Mao and Kao (1990)
reported a significant inverse connection betweaha&nge rates and the stock markets.
Although these findings suggested causal relatiprisétween exchange rates and stock
market volatilities, the extent and direction di@t macroeconomic variables still
remains inconclusive. As a result, the importammeeahis study, particularly in an
emerging economy where only few studies exist, cabha overemphasized.

The Ghanaian stock market as compared to the KesnyaiNigerian stock
markets is relatively illiquid and small. Accorditg Kuwornu (2012) the Ghana stock

market capitalization is just about US$2.7 billionjike Nigerian's stock market which is
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US$19.0 billion or the Kenyan stock market whicinsts at US$15.8 billion. Anokye
and Siaw (2010) observed that, for the period @62@® 2008 the GSE All-Share Index
experienced a phenomenal bull ran, and this isideresd remarkable, particularly in the
backdrop of the discouraging global stock marketngis for the same period.

In sub-Saharan Africa, the stock markets have ggmmeminence in the finance
discipline of risk diversification and funds mohdition as alternative sources of capital
for investment, growth, and socioeconomic develauim®eome analysts have argued that
when a stock market bubbles, the gains on the egeheannot be sustained due to
potential macroeconomic risks (Okoli, 2012). Thedamental backdrop of the Ghana
stock market activities has given cause for stoakket ebullience over the past in spite
of the volatile nature of the Ghanaian stock manieztl GDP growth was at a forecast of
6.4% in 2008, inflation rate soared to 18.3%, dreldomestic currency, the cedi, lost
10.7% against the United States dollar for thequefAnokye et al., 2010).

Empirically, stock returns predictability have unglene constant updating since
the early works by Fama and French (1988). Thegpdairong evidence of stock returns
predictability based on macroeconomic variablesn&oesearchers have used more
robust econometric methods, such as BadarudindibAand Khalidc (2011). They
reported strong evidence of predictability, buthatmuch less conclusive outcome as
compared with works by Fama and French (1988)pilie ®f the inconclusive evidence
of stock return predictability, there have been &udies at furthering understanding of

the phenomenon on emerging markets, particularbpbrSaharan Africa.
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The link between the stock markets and FDI haslzsn investigated within the
African sub region. According to Ajayi, FriedmamdaMehdian (1998), the objective for
establishing most capital markets in most develppiconomies was to increase the
inflow of FDI and to assure governments and pab@kers of sustained inflows,
development, and growth. Osamwonyi and Evbayirogi@s@012) observed that the
political turbulence in sub-Saharan Africa, inftatirate, and interest rates were all
remarkably high in the 1970s and the early parts9&80s, however, sub-Saharan African
governments had persisted in the steady improveofeheir economies since 1983.

Several macroeconomic models had been employatsto@a better
understanding of the variations of macroeconomi@bées. Adam and Tweneboah
(2008) used arbitrage pricing policy developed lmg$to investigate the effect of
unanticipated macroeconomic changes on asset gocinhe GSE for the period January
1997 to December 2002. They found that investofShana considered macroeconomic
risk factors such as interest rates, exchangemairey supply, and inflation rate in
making their investment decisions. The findingsakthed causal relationship between
the macroeconomic risk factors but the extent efstnength of the relationship is
inconclusive in Ghana. According to Anokye and S{2@10), the forecasted inflation
expectations made by the BoG hinged on a forwanllihg rational expectations
macroeconomic model, which is structured on shartitrelationships and variables.
Using a population of management and staff of t&&@nd 24 listed firms, 15 unlisted
firms, and 15 individual investors, Mensah, Awuriiator, and Sey (2012) investigated

the challenges and prospects of the Ghana stodketreand found that the prime
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challenges faced by the GSE were liquidity, lowneags, low media attention, and strict
regulations. However, they found that the exchdragemany prospects, including the
stable Ghanaian political environment for investtmeinich favors tax policies.

Stock exchanges play an intermediate financial bglproviding access to capital
and liquidity to companies by assisting in raisagglity capital, creating a platform for a
secondary market for the trading of listed seasi{iMensah et al., 2012). Ghana
commenced a financial sector adjustment prograd$PAP) in 1989, which targeted
reforms and improvement in the banking sector &edcapital markets. According to
Mensah et al. (2012), Africa's equity market hasnbef less concern to many researchers
as compared to other developed markets in Europé¢h@nUnited States of America.
Olufisayo (2008) observed that there is enoughexnadd to show that only a few studies
on the development of the capital markets in sutam Africa and particularly Ghana
have been conducted because most internationalcialanstitutions and developed
nations divert their attention and resources toAtsian and Latin American frontier stock
markets.

Resource mobilization in an economy has not be#mowi a challenge. The
phenomenon poses great puzzle to regulators, stlalezh, investors, and financial
economists. The effectiveness and efficiency aduese mobilization stimulates
sustainable growth, especially when mobilized fuagschanneled to sectors of an
economy for optimal output. Olweny and Kimani (2P&inphasized the role of the stock
market in promoting efficiency in the mobilizatidoymation, and allocation of capital. It

is therefore not surprising to see various atterbptgovernments, particularly from
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developing countries striving towards the develophaod the financial sector and striving
towards stock market efficiency, as an efficientktmarket acts as a barometer for
economic performance and an indicator for growthecession.

In 2004, inflation realized was 15.2%, the Net DatieeFinancing/GDP ratio
ended at 4.9%, and broad money supply grew by 5BEnsah et al., 2012). The
inconsistencies and volatilities of these econamdécators had a serious impact on the
GSE. Ajayi and Mougoue (1996) posited that the apsa of Ghana's economy is
recognized by investors and policy makers as timgycause for volatility, and the
volatility is further exacerbated by exogenous maaconomic variables.

Generally, macroeconomic variables when found tadwerse, potentially
discourage investors to invest in a specific coqub&cause the uncertainty surrounding
returns is increased and this has the tendencgfeatithe Ghana government agenda of
eliminating. Previous research that analyzed tfexebf inflation rate, exchange rates,
changes in money supply, and interest rates ok stacket returns were underpinned by
such theoretical models as the vector autoregressodel, fundamental theory, impulse
response model (Ajayi & Mougoue, 1996; Kassim & ar2012). | employed
Statistical Package for Social Sciences (SPSSE&fels to run a multiple regression to
establish the direction of relationship betweenititkependent and dependent variables.

In Chapter 1 of this study, | provided a backgroohthe financial markets in
Ghana, and gave further insights of the naturaluess, which the Ghana stock market
can help mobilize as surplus funds for socioecooawth, thus setting the scene for

the positive social implications of my study. Additally, | introduced the nature of the
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securities market as a facilitator of surplus fumigstment and the creation financial
instruments that better match investors’ liquigitgference and risk appetite and
concluded the chapter with the need to carry aatdtudy with implications to social
change. Specifically, in Chapter I, | provided &bbackground of the study; problem
statement; purpose of the study; research questigpsthesis; theoretical framework;
nature of the study; operational definitions; asstioms; scope and delimitations of the
study; limitations; and significance of the studghwmplications to positive social
change.

Background of the Study

Stock markets play a significant function of chdmgeand diversifying both
local and foreign capital into productive investipe¢hus stimulating the formation of
capital and enhancing economic growth and developrig-nader and Alarimony
(2012) emphasized the importance of the stock mankée area of financial
liberalization and the efficacy to which resourees allocated by the markets. Contrary
to this crucial role played by the stock markaidsts of the correlation between
financial asset prices and macroeconomic variaielesaled that financial assets prices
respond to macroeconomic variations (Mensah &04l12).

In the early 1980s, financial economists arguetlfthancial asset prices
responded to such indicators as production indeemployment rate, dividends vyield,
interest rate, inflation rate, foreign exchange,FsBnd so forth (Fama, 1981). Findings
revealed the tendency for macroeconomic variablgsedict variations of stock market;

however, several disagreements were reported asigheand direction of causality in
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the financially advanced economies. In the casgewéloping countries, little or no
studies were reported (El-nader & Alarimony, 2012).

In this study, | sought to provide further undensiiag to the nature of the
relationship between macroeconomic variables amcksharket returns, particularly in
developing countries. The financial system of aoyntry can be improved greatly if
there is a clear understanding of the role of tbheksmarkets as catalysts for the
mobilization of foreign and domestic capital andviimacroeconomic variables affect
stock market returns. Both past and recent empingastigations of macroeconomic
indicators that influence stock markets have beatyaed; however, most of the studies
only focused on individual stocks and disregardaesal macroeconomic variables and
their effects on the different sectors of the ecopdAnokye & Siaw, 2010).

The decline in aid from foreign sources in theyepdrt of the 1990s exacerbated
the establishment of the capital markets in some#h countries, including Ghana
(Fosu et al., 2014). Though in recent times someroegonomic indicators such as
inflation rate and interest rates have been lowdrlass volatile than expected, it has
been considered high both in absolute and compartrms (Osamwonyi & Evbayiro-
Osagie, 2012).

Excessive noise of macroeconomic variables undesrtime usefulness of
predicting stock returns and stock prices as aasigiout the true intrinsic value of a
firm. According to Olweny and Kimani (2011) the egraradigm of the informational
efficiency of stock markets has been underminethagroeconomic volatility. The GSE

has in recent time been one of the best performxepanges in sub-Saharan Africa;
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however, researchers have in the past conceniratgter exchanges and very few
studies have been done on factors affecting sttckr in the GSE (Kuwornu, 2012). In
this study, | identified the gaps in research teeed the effect of macroeconomic
variables on stock returns on the GSE. | aimed\astigating the relationship between
some selected macroeconomic variables, namelyaegehrate, inflation rate, interest
rate, money supply, and their effect on stock nmiarkieirns on the Ghana stock market
during the period of January 2000 to December 2013.

In this study | aimed to complement the effortpolicy makers by expanding
knowledge that would assist in the formulation @firsd macroeconomic policies for
improved investment decisions and the enhanceniehé segulatory framework
governing the operations of the GSE. The empiacal theoretical contributions of my
study will make an addition to literature and cdnite to knowledge on inflation rate,
interest rates, and exchange rates and their effestock market returns in developing
economies in the subregion. The empirical resdlthis study on macroeconomic
variables and the Ghana stock market may be ugetict stock prices, as evidenced in
the study by Patra and Poshakwale (2006). Thos$meuéxamined the short-run
dynamic modifications and the long-run equilibrivehationships between selected
macroeconomic variables, trading volumes, and steitkns in the emerging Greek
stock market during the period of 1990 to 1999.

Evidence from literature revealed various attengtsesearchers to report on the
nature of the association between macroeconomiablas and stock returns using

several economic models and making justificatiomshe reliability of such models.
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However, only a few studies have used multipleesgion models such as the study of
Sangmi and Mubasher (2013). The effect of macromoanvariables on stock returns is
without dispute. What is in contention is the vasanethodologies that have been used
to arrive at the connections and the choice otvdr&bles by various authors. In the case
of emerging markets the evidence is rather scadtn@y approach to use multiple
regression method to report on the specified maormamic variables on stock market
returns as basis for inquiry demonstrated how warynethodological approaches helped
in understanding the relationships between theispeéwariables and stock market
returns.
Problem Statement
The tendency for macroeconomic indicators to affémtk markets is without
dispute since finance theory had laid bare the si&@etween macroeconomic indicators
and stock market indices (Hosseini, Ahmah, & Li12D In Ghana, although the
performance of the GSE All Share Index was affebiedacroeconomic variables
during the period from January 2000 to DecembeB2fife mechanism of these
relationships has not been studied. Over the ksadke sub-Saharan Africa has
experienced a paradigm shift of economic developrwevards private sector
approaches for the mobilization of investible fufmseconomic growth and sustainable
development (Osinubi, 2010). According to Anokye &maw (2010), Ghana is an
example of a small open economy and arguably hessasophisticated stock market as
compared to the United States, yet the countrygesya international trade with several

countries, including the United States and Europe.
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The Ghana stock market recorded its highest tumaivequities in volume in
1997, with 125.63 million shares, from a volumeld@ million shares by the end of 1991
(Adjasi & Biekpe, 2005). The volume has been fgllgteadily from 125.63 million in
1997 to 91.45 million in 1998, 49.57 million in 1®% 30.72 million in 2000. In 2001,
the volume increased to 55.3 million, fell to 44rRlion in 2002, and inched up to
96.33 million in 2003 and 104.35 million in 2004n@refou & Nimo, 2005). Additional
variations in macroeconomic variables include indl® the Bank of Ghana report
released in January 2008 and February 2008 shavilatdan rate going up by 12.8% and
13.2% respectively and this was explained as lieguitom price increase in food prices
and crude oil (Owusu & Kuwornu, 2012). Althoughriandave been numerous studies on
macroeconomic variables and stock market retumtsyiuch work has been done on the
relationship on the GSE.

Purpose of the Study

The study investigated the relationship betweenragonomic variables and
stock market returns using the GSE All Share Inakea proxy to stock returns during the
period from January 2000 to December 2013. Inghidy | sought to enlighten financial
economists and all stakeholders both in the firdrand nonfinancial sector on the much
reported issue of changes in macroeconomic vasdbldinancial institutions and the
significance of the changes on stock market returi@hana. To achieve this purpose, |
ascribed to the post positivist philosophical vigat emphasized the scientific method in
gaining understanding of complex social phenomberaugh the application and usage of

numerically measuring constructs and hypothesgeterate positive social change
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(Grumer & Pinquart, 2011). | used a quantitativprapch to investigate the correlation
between macroeconomic variables: inflation ratesrest rate, exchange rate, money
supply, and volatilities on stock returns on theEGHiring the period of January 2000 to
December 2013. The targeted population comprised 86 listed firms on the Ghana
stock market.

| obtained data mainly from secondary sources.Ghana Statistical Service
(GSS) website provided data on inflation rate,rederate, exchange rate, and money
supply. The BoG bulletins provided data on foreggohange rates, inflation rates, and
interest rates to cross check and complement tiiesdrom the GSS. The GSE website
provided all data on the GSE All Share Index. O8mirces to complement analysis of
data and literature were sourced from the duriegoggriod world development indicators
by the World Bank. | used nominal data and testedtationarity in order to eliminate
spurious regression results, as used by DickeyFatidr (1979).

In this study, | employed multiple regression asaith the aid of SPSS and
Eviews to understand the relationship between ne@ormomic variables and stock
market returns. For data analysis, | obtained t8& @Il Share Index of all 36 quoted
companies in Ghana spanning through the consursetetionary, consumer staples,
materials, health care, insurance, manufacturing eanking service companies. The
GSE All Share Index was averaged on an annual fsise period from January 2000
to December 2013. In summary, my study aimed a&raehing whether the selected
macroeconomic variables had significant explangponyer of returns on the GSE All

Share Index for the specified period.
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Resear ch Questions and Hypotheses

In this study, | sought to examine the relationsiepveen selected
macroeconomic variables, inflation rate, excharmage, interest rate, and money supply.
and their effect on stock market returns of lidieds on the GSE during the period
January 2000 to December 2013. | specifically asklré the research question of
whether there was a relationship between macroesicnaariables and stock returns in
Ghana using a multiple regression model approaaptad from the work of Sangmi and
Mubasher (2013).
Resear ch Questions (RQ)

RQ1: Do changes in exchange rate have signifidéatteon stock market returns
in Ghana during the period January 2000 to Dece@®&B?

RQ2: Do changes in interest rate have significeieteon stock market returns in
Ghana during the period January 2000 to DecembE320

RQ3: Do changes in inflation rate as measured &yCibinsumer Price Index have
significant effect on stock market returns in Ghdnang the period January 2000 to
December 2013?

RQ4: Do changes in money supply have significamtismarket returns in Ghana
during the period January 2000 to December 20137

To achieve research outcomes, | conducted datgsasal order to test the

following hypothesis:
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Hypothesis 1

Hol: Changes in the exchange rate have no signifeféett on stock market
returns in Ghana

H,1:8,=0

H;1: Changes in the exchange rate have a negatinéicigt effect on stock
market returns in Ghana.

H,1: 5, <0
Hypothesis 2

Ho2: Changes in the interest rate have no signifiedfect on stock market
returns in Ghana

H,2:8,=0

Hi.2: Changes in the interest rate have a negativeifisant effect on stock
market returns in Ghana.

H,2:8,<0
Hypothesis 3

Ho3: Changes in inflation rate as measured by thes@oer Price Index have no
significant effect on stock market returns in Ghana

H,3:8,=0

H,3: Changes in inflation rate as measured by thes@oer Price Index have
positive significant effect on stock market returm&hana.

H,3:8,>0
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Hypothesis 4

Ho4: Changes in the money supply have no signifiedfect on stock market
returns in Ghana

H,4:8,=0

H,4: Changes in the money supply have a positiveifsignt effect on stock
market returns in Ghana.

H.,4:6,>0

Model Specification

| selected stock market returns as the dependeiabl@as measured by the GSE
All Share Index, and the exogenous variables wittbeaselected macroeconomic
variables: interest rates, inflation rate, mongypy, and exchange rates. In this study, |
adopted a modified regression model by Sangmi anbdgher (2013) as specified
below:

SMI; = Bg + B1WPI; + BoExRy + B3lIP + B4M3¢ + BsGPr + BeIR; + € ... (1.1)

SMI, = Monthly percentage change in the stock markagxn

WPI.= Monthly percentage change in the wholesale pnidex;

ExR;= Monthly change in the exchange rate;

11P,= Monthly percentage change in the index of produact

M3.= Monthly change in the money supply;

GP,= Monthly change in the gold price;

IR,= Monthly change in the interest rate and

&;= Error term. In the above equation,
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Bo is constant anfl is coefficient of variables

while g; is the residual error of the regression.

(Sangmi & Mubasher, 2013, para 3).

Using SPSS to analyze data, | adapted the regressidel by Sangmi and
Mubasher (2013) as follows:

SMR; = By + B1ExR; + ByIntR; + B3InfR; + B,MS; + & ... ... ... (1.2)

SMR,= Monthly percentage change in stock market returns

ExR.=Monthly changes in the Exchange rate

IntR,=Monthly change in the rate of interest

InfR,=Monthly change in the rate of inflation measurgdionthly changes in
the consumer price index (CPI).

MS.= Monthly change in the money supply

g; = Error term.

In the above equatiofy is constant anfl are coefficients of specified
macroeconomic variables while the error term isotleth bye;: defined as the residual
error of the regression. The industrial productimex as an economic indicator is
usually computed using mainly the fisher index. Udflo data of the national production
in Ghana was available, the computed fisher indes mot available at the time of my
study and therefore | eliminated it from the addpquation. According to Le and Zhu
(2013), while gold volatility could be considereslavariable for the prediction of risk
premium, there is no documented strong contempoteneelation between gold lease

rate and many financial market variables. Le and gh174) further argued that gold is a
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replica of a currency, the lease rates also raplicderest rates, and since money supply
and interest rate changes are factored consisitmSangmi and Mubasher (2013), the
variable is justifiably eliminated from the adaptglation. Further, Insah (2013)
complemented the position of Le and Zhu (2013) wherauthor argued that a very
good indicator for the future of inflation is goletom these findings, | factored inflation
rate into the model and its interpretation adeduaecompassed the gold price as a
predictive variable.

The theoretical foundations of my dissertation wanderpinned by the Fischer
(1930) hypothesis, Keynesian paradigm, and th&starket efficiency (SME)
hypothesis. In this study | adopted these theani@sder to assist in the comprehension
and sophistication of the nature of the variousrigationships between chosen
macroeconomic variables.

Nature of the Study

In this study, | used a quantitative approach westigate the relationship
between the effect of macroeconomic variablesatmah rate, interest rate, exchange
rate, money supply volatilities, on the GSE All &hlndex during the period of January
2000 to December 2013. My targeted population casegrall 36 listed firms on the
Ghana stock market. | obtained data mainly fronosdary sources; the BoG bulletins
provided data to complement the GSS data on forexghange rates, inflation rates, and
interest rates. The stock markets fact book (GSE3Rand website provided all the data

on the GSE All Share Index in Ghana during thegaedianuary 2000 to December 2013.
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Other sources to complement data were sourcedtiterworld development indicators
by the World Bank.

In this study | used descriptive analysis with déie of SPSS and Eviews. For data
analysis, the average share price (ASP) of alllB8eyl companies in Ghana spanning
through the consumer discretionary, consumer stapiaterials, health care, insurance,
manufacturing, and banking service companies wet&med during the period from
January 2000 and December 2013. Additionally, awi®d time series data from the
BoG's quarterly bulletins for data on the 91-DagaSury Bill rates, GSS for data on
inflation rates, the GSE publications and fact tsoakd website for data on stock prices
and stock market index. Other data on macroeconwariables such as inflation rate,
foreign exchange rate, and interest between Jar2@@§ and December 2013 were also
obtained from the Bank of Ghana bulletins to checkhe veracity of other sources of
data.

In carrying out this study, | used time series daim the BoG's quarterly
bulletins for data on the 91-Day Treasury Bill mtihe GSS, where data on inflation
rates were obtained; the GSE publications anddagks, where data on stock prices and
the GSE All Share Index were obtained. | obtaingeiodata on macroeconomic
variables such as inflation rate, foreign exchamage, and interest between January 2000

and December 2013 from the websites of the GSS, @®FEthe BoG.
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Operational Definitionsand Key Terms

Consumer priceindex (CPI): This index measured the change over time in the
general price level of goods and services thatdlonigs acquire for the purpose of
consumption, with reference to price level.

Exchange rate: This will be measured by the monthly changeheweighted
average (the buying rate of the U.S. dollar) wdlused. The exchange rate will be
measured as the domestic currency (the Ghanapedinited States dollar (US$) and
the monthly exchange rate used for the study.

Inflation rate: The CPIl was applied as a proxy of inflation ratéerefore,
monthly changes in the CPI were calculated, arglrépresented the changes in the rate
of inflation.

Interest rate: The 91-day Treasury bill rate in Ghana will beaged to obtain
the monthly changes in the 91-day treasury rate.cHiculated monthly changes will be
obtained to represent changes in interest rataeidre, the interest rate will be
measured as a proxy to the treasury bill rate iar@hand the 91-day treasury bill rate
averaged to the monthly rate for achieving studedives.

Macroeconomic risk: Changes at variance with planned macroeconomic
indicators such as variability of planned inflati@te, exchange rate, interest rate, and
money supply by the central BoG.

Macroeconomic variables: These are defined as inflation rate, interegts;at
exchange rate, and money supply. This definitidhb@ consistent as specified in the

dissertation topic.
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M2: This will includeM1, as defined above, and additionally short-ternodép
held by Ghanaian commercial bank&" will be used as consistent with money supply
definition in Ghana. This is measured by the monthlanges iM2*. M1: This will
include all coins and notes in circulation withimetGhanaian financial system and
equivalents that can be converted to cash with. &&eThis will includeM1, as defined
above and additionally short-term deposits helé&bgnaian commercial banks.
Therefore MS will be the equivalent 82" as specified in the regression model and the
monthly changes in moneys supply applied to thdystu

Scope, Assumptions, Limitations, and Delimitations of Study

My study covered the period between January 20@ketember 2013 and | used
the GSE All Share Index as a proxy to aggregateksteturns. As a result my
dissertation considered the overall market stotkme as an independent.

In this study, my application of the GSE All Sh&mdex meant | did not consider
the stock returns of the different listed compamsigsarately but rather | used the GSE
All Share Index as a proxy to the aggregate movésnaistocks listed on the GSE. The
implication of my approach was that, my study ootes were limited in generalizability
to individual stocks listed on the GSE.

The scope of my study covered the historic stoaeprof the GSE of the All
Share Indexes during the specified period. Thexesiéncluded all 36 listed companies
and this represented approximately 99% of alldistempanies in Ghana.

The sociocultural practices, particularly in suti&an Africa, may also have had

an effect on both economic and institutional fagtdihe study, apart from
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macroeconomic variables, eliminated such variaéesultural and social factors, which
may have the tendency to affect stock returns,(B@fstede, 2011; Hofstede, Hofstede,
& Minkov, 2010). In this study | used the CPI asuarogate for inflation rate and
excluded the GDP, which has the tendency to a#fteck returns. The noninclusion of
regulatory variables, such as the effectivenessgal institutions, corruption due to
insider trading, and political instability consegues, just to mention a few, on stock
market returns also became a limitation of theystud

The period of the study was between January 200@t@mber 2013 and it was
expected that the mix macroeconomic events magifaaio the outcome of the studies,
thus addressing issues on internal validity.

In this study, | distinctly applied various statisi tools and analysis in contrast to
some studies that applied a unimethodological ambran terms of statistical analysis.
The distinction thus helped in the definition ohstructs that | used in both Chapter 3
and Chapter 4 and this made the study unique fronfes studies in terms of the
specified time frame, statistical approach, andloathly definition of variables. | was
also guided by the portfolio theory of MarkowitA8R). The theory explained how
investors are risk averse and will accept moreaidl for a higher payoff and
conversely will accept lower returns for a lessatite investment. | also applied the
efficient market hypothesis by Fama (1970) to assisstudy in the comprehension and
sophistication of how information affects marketsl éinally the Fischer's theory on
interest rates. The approach | adopted was consistth previous research that analyzed

the effect of inflation rate, exchange rates, clearig money supply, and interest rates on
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stock market returns that examined the variablpars¢ely (Ajayi & Mougoue, 1996;
Kassim & Manap, 2012) and used a unitheoreticalehodly.

In this study | envisaged some difficulty in thengealization of the study
outcome to similar jurisdictions, because stockkaiaregulations and economic
fundamentals vary from one country to the otherthiede are significant differences in
content and structure of stock markets all ovemtbdd. Another limitation is that in this
study, | used the GSE All Share Index as a proxstaok returns, yet the GSE All Share
Index only factored the capital gains componergto€k returns and excluded the
dividend aspect of share returns, thus limitindifapact of actual stock returns.

Significance of Study

Some findings have been reported on the assocsabietween macroeconomic
variables and stock market returns. Findings depeioth the extent of studies and the
methodologies applied. However, a number of fadtarse been found to be universal for
every stock market (Abdelbaki, 2013) As a resultould be inappropriate to make a
general deduction from the responsiveness of maocnmenic variables to stock returns
from one stock market to another. In this studgyéstigated how the GSE All Share
Index responded to selected macroeconomic varialblesg the period January 2000 to
December 2013.

The significance of this study therefore is to erdeathe understanding of stated
macroeconomic variables on stock returns in dewetppconomies, particularly in
Ghana. From an empirical standpoint, my study naajlifate investor confidence and

stimulate investor decisions, because the disgantatitcomes and policy
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recommendations were based on the findings ofdissertation and this may assist
policy makers in the formulation of economic tasgahd policies, thus influencing
societal well-being.

Theoretically, | aimed at contributing to existilitgrature on inflation rates,
interest rates, and exchange rates and their effestock returns in developing
economies. The empirical results of the study mayded to predict stock prices, as
evidenced in the study by Patra and Poshakwal&§20®/estors may be able to make
informed decisions based on macroeconomic dynammesstible funds to the stock
market will be enhanced and will lead to an imp@hanaian society, and ultimately
global financial development. Other useful polioyplications my study may contribute
to are in the area of prices and economic actitity;direction of outcome of the
relationship may enhance the predictive abilitpolicy makers; thus both contractions
and expansion on the Ghanaian economy may be &ieetand predicted with some
degree of certainty.

Summary

In Chapter 1 of this study, | provided a backgrooh@inancial markets in Ghana
and how the stock market could assist in the nddibn of surplus funds for
socioeconomic growth. In this chapter, | furthempéiasized on the significance of the
study and introduced the nature of the securitiaskat as a facilitator of investment of
surplus funds. The highlight of the chapter incllitlee background of the correlation
between stock market volatility and macroeconomimfmentals and the policy

decisions that can influence capital formation statk market processes. In Chapter 2, |
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commenced with the Keynesian prepositions in thlel iof monetary theory and delved
into the various literatures on macroeconomic \de® The transitional connection
between Chapter 1 and Chapter 2 is that, | idedti@japs within the scope of literature
reviewed and Chapter 2 set the direction for tiseaech methodology that further
informed some aspects of Chapter 3. Thus, the mdsmf Chapter 1 and Chapter 2

provided a strong base for the methodological aggrd adopted in Chapter 3.
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Chapter 2: Literature Review
Introduction

Macroeconomic variables in Ghana over the years Baewn wide variations.
The BoG report for January 2008 and February 2008/ed inflation going up by 12.8%
and 13.2% respectively (BoG, 2010). The variati@s attributed to increases in general
price level of food and crude oil. Changes resgltnom variations of macroeconomic
variables, pose great risk to planned investmedtraturns. This has the potential to
discourage local investment and FDI in Ghana dued®@ased risk to expected returns
(Mensah et al., 2012). In this study, | exploreel ihkage between stated
macroeconomic indicators and stock market retuynsxdamining monthly changes of
interest rate, exchange rate, inflation rate, andew supply effects on stock market
returns in Ghana during the period from January020Mecember 2013.

The Ghana stock market plays an important rolééneconomy of Ghana as it
helps channel and diversify both domestic and foreapital into investment, thus
fostering and sustaining capital formation and seconomic development
(Acheampong, 2012). The stimulance of investmedtsavings occur through the
mediation role of the stock market where finanasdets are traded (Jaffry, Ghulamd, &
Cox, 2013). However, studies have indicated chamgte value of financial assets to
be responsive to macroeconomic factors such asimnl rate, exchange rate, interest
rates, GDP, money supply, unemployment rate, diddeyields, and so forth (Fosu,
Bondzie, & Okyere, 2014). According to Poole (2Q0Mayiations in the macroeconomic

conditions of a country could help predict variaBmn the stock market. However, what
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remained to be clearly agreed on by financial eousats and researchers were the signs
and the direction of causality between macroeconmaiiables and stock market
returns. The importance of my study stemmed froenfalet that Ghana is a middle-
income country and has the features of an emerganget, which facilitates financial
intermediary process. Though the GSE plays a rotalin the reduction of poverty and
positive socioeconomic change, relatively few stadixisted on the subject matter and
the degree of relationship between macroecononmiablas and stock returns in Ghana.

Literature revealed several studies have been ovedin advanced economies
on macroeconomic indicators and stock markets, (&lghogeathri, 2011), but there was
no established evidence of whether these indicatotdd strongly suggest an absolute
impact on stock market returns. The case of devdogconomies such as Ghana is also
inconclusive. In the light of these gaps, | aimedrmined the relationship between
macroeconomic indicators and stock market returridhana. | used secondary data,
econometric models, and multiple regression analygh the aid of SPSS or Eviews to
provide explanations of the general policy starfdd® government of Ghana (GoG) on
the targeting of macroeconomic indicators on stoekket returns.

In reviewing literature, | focused on inflation @éatnterest rate, exchange rate, and
money supply, and their effect on stock marketrretwf listed companies on the GSE
during the period of January 2000 to December 2Uh2.targeted population comprised
all 36 listed firms on the GSE.

A good number of studies have established the itmgfanacroeconomic

indicators on stock market returns using variomemetric models. What remained to
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be clearly understood is the direction of the sigmd causality, justification for the
selection of macroeconomic variables, and the inesthod and model to be employed in
Ghana.

In Ghana, studies have shown that the individuaroeconomic variables have
the tendency to trigger stock market performanieita positively or negatively. For
example, Mireku, Sarkodie and Poku (2013) usedctoverror correction model
(VECM) approach and made use of monthly data t@cthe period April 1991 to
August 2010 to investigate the effect of macroecoaicosariables on stock prices in
Ghana. The cointegration and VECM indicated thetexice of a long-run inverse
relationship between exchange rate and interestvil stock prices. Mireku et al.
reported a direct relationship between inflatiod atock prices. A different
methodological approach by EI-Nader and Alrainéd1@), who used the ordinary least
squares (OLS) method, ARCH, and GARCH models faressix selected
macroeconomic factors (real exchange rate, weigitedage interest rate, real money
supply, real GDP, and a dummy variable) to esthlthe role of macroeconomic
variables in stock market returns.

Time series and other economic models have also &y@aied in various
combinations to study the nexus between macroecmnarnables and stock market
returns. For example, Quadir (2012) used monthhetseries data and applied the
autoregressive integrated moving average (ARIMAYleido establish a direct linkage
between interest rate, treasury bill rate, andkstoarket returns on the Dhaka stock

exchange. Over the last decade, sub-Saharan Alas@xperienced a paradigm shift of
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economic development towards private sector appesafor the mobilization of
investible funds for economic development. Prinyatihe objective of this paradigm
shift is to achieve sustainable growth and develmmAccording to Anokye, Adam and
Frimpong (2010) Ghana is an example of a small @@emomy and arguably has a less
sophisticated stock market as compared to the tSitates, yet the country engages in
international trade with several countries, inchggdihe United States and Europe.

The exposure of Ghana’s economy to internatioaaletrand financial reforms,
under the FINSAP, resulted in the deregulation b&a’s economic systems, thus
making Ghana susceptible to foreign exchange Wityainterest rate volatility, and
inflation (imported) rate volatility. The Ghana skomarket recorded its highest turnover
of equities in volume in 1997, with 125.63 millishares, from a volume of 1.8 million
shares by the end of 1991 (Adjasi & Biekpe, 200Blearly, the Ghanaian stock market
has been characterized by unstable prices, hightile interest rate exchange rate, and
inflation rate.

According to Mensah et al. (2012), in 2004 inflatiealized was 15.2%, the Net
Domestic Financing/GDP ratio ended at 4.9%, anddraoney supply grew by 50%.
The inconsistencies and volatilities of these eocanondicators had a serious impact on
the GSE. Ajayi and Mougoue (1996) posited thatajpenness of Ghana's economy is
recognized by investors and policy makers as timgycause for volatility; however,
they observed that the volatility was further exhaged by such exogenous variables as

exchange rates, interest rates, inflation rates naoney supply.
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The BoG report released in January 2008 and FepAD&8 showed inflation
going up by 12.8% and 13.2% respectively and tlais explained as resulting from price
increase in food prices and crude oil (BoG, 208@pther problem facing the GSE is the
illiquidity nature of the stock exchange. AccordiimgAhmed, Rehman, and Raoof
(2010), among the exchange specific issues affpstiock markets in Africa are low
level of liquidity, few listed companies and theadhsize of the exchange, as well as
efficiency. Benita and Lauterbach (2004) had eadraplified the study outcome of
Ahmed et al. and showed that exchange rate vtyaditfected price stability, firm
profitability, and a country’s stability.

Volatilities of macroeconomic variables have thégptial to discourage investors
as systemic risks are greatly increased (OwususN&a€uwornu, 2012). Conspicuous
among the variable proxies used to explain stotkme are various macroeconomic
indicators usually planned and projected by monggtaticy analysts and economic
planners both in developing and developed econorAmording to Kassim and Manap
(2012), the importance of stock markets in the @ugah process of a financial system
cannot be overemphasized. EI-Nader and Alraine§Zpposited that the linkage
between macroeconomic indicators and stock maeketns was established as early as
the 1980s and recent findings have also reveatedghexus between changes in
macroeconomic indicators and stock returns vanatiQuadir (2012) studied the effect
of macroeconomic variables on stock returns orDih@ka stock exchange for the period
between 2000 and 2007. Using monthly time seriés alad ARIMA model, the study

reported a direct relationship between Treasutyrigrest rate with stock market
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returns. The inconsistencies and volatilities oEroaconomic variables had a serious
impact on the GSE and this makes it difficult fioe frediction of stock prices and
returns.

Given this background, I divided Chapter 2 inteefsections; in the first section |
reviewed literature leading to the definition oéttour selected macroeconomic
variables. The section revealed various literatorestock returns and portfolio
management concepts and using literature souressabblished the nexus between stated
macroeconomic variables and stock market retur@hiaina as an important research
field. The second section of the chapter dealt wighvarious strategies employed to
obtain relevant literature. This comprised of listdibrary databases and search engines |
used, including the various permutations and coatlmns of search terms employed to
retrieve both related and relevant peer revieweddliure to assist my study in the
evaluation of relevant theories and their sourdebneation of assumptions and the
relevance and justification of the theories and hiogvtheory is connected to the study.

The third section of my study dealt with the theiogd foundation of the study;
the name and origin of the theories, a statemetiteohypothesis and assumptions under
the theories, a justification and rationale for theories | used in the study. The forth
section examined various works done that leadaatka of research and methodologies,
the strengths and weaknesses of my adopted metigies| the selection of research
variables and justification and a statement oflsgsis of independent, dependent and
covariation of variables. In the fifth and finaksen, | identified major themes and

observations and a brief summary of the chapter.
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Literature Search Strategy

In this study, | limited literature search to thgdars, however, | found various
historical antecedents of theories and models aeleto the study, some which exceeded
the threshold of 5 years. Therefore, | had to gmbd the threshold in some instances in
order to facilitate the understanding and origihtheories and how those theories
impacted my study. | also made use of EBSCOHOSahdaes, Business Source
Complete Premier, Academic Search Premier in catijom with narrowed search
parameters and Boolean operators in varying cortibmsof the following key words
and phrases: Inflation Rate, Interest Rates, M&wgyply, Exchange Rates,
Macroeconomic Variables, Macroeconomic Variables &tock Returns, Inflation Rate
and Stock Returns, Exchange Rate and Stock Retbiosk Predictability, Money
Supply (M1 and M2) and Stock Returns, Stock Retarms GSE, EGARCH, arbitrage
pricing theory (APT), Stock Markets Performance @&ha

Theoretical Foundation

The theoretical foundations of my study was undered by the impulse response
model, Markowitz portfolio theory, the Keynesiarrg@igm, Fischer theory on interest
rates, and the Stock Market Efficiency hypotheBese theories and hypotheses will
assist in the comprehension and sophisticatiohehature on the various
interrelationships between chosen macroeconomiablas.

Impulseresponse Model and EGARCH
In this study, | adopted the impulse response maslebnsistent with Kassim and

Manap (2012) when they used the model to analyzéntbact of interest rate volatility
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on domestic and foreign banks. They also appliedrhbltivariate EGARCH model to
account for the for intra-industry transmissiorstafick returns and stock volatilities.

The Markowitz Portfolio Theory

The intuition behind the maximization of expectetiirns and portfolio risk is
explained by the Markowitz (1952) portfolio theomhe conceptual framework of the
theory is that, the utility of the investor is migia function of the first two moments
(mean and variance) of returns and further takiesdansideration the diversification
effects of investor preferences and expectatigdhefisk of all assets under
consideration. Fama and French (2004) positedhieatlarkowitz mean-variance
assumes financial or stock returns to be normdility real world situation, this could not
be the case.

In reality, returns may not depict a normal behgvand empirical evidence
suggests that financial returns are not normabyrithuted. In spite of these weaknesses
of the model, it is widely used in both academid ezal world applications. For instance,
Huang and Yang (2010), considered the measurdsaoiness and kurtosis and proposed
a general Markowitz portfolio investment model. Am&r consideration is that, the
Markowitz theory has been tested extensively orouardeveloped markets, but fewer
studies of the theory have been reported on thgiétomarkets in sub-Saharan Africa.
Mensah, Avuglah and Dedu (2013), investigated wealbcation among nonfinancial
and financial assets on the GSE and used the cdés4arkowitz theory of portfolio
optimization to determine the degree of profitapibn either a buy or hold strategy. The

study established the proportion of investmenbifmh nonfinancial and financial assets



36
for a risk averse investor. In this study | esstidid the nature of various relationship
between macroeconomic variables and stock marketiseand since variability of
returns connotes risks (deviation of returns)stdd and interpreted the mean-variance
returns on the stock market as consistent witlsthey of Mensah, Avuglah and Dedu
(2013).

The Keynesian Paradigm

There is irresistible empirical evidence about Kesran proposition on the inter-
relations between monetary policy and policy actiand interest rates from the typical
IS-LM framework and stock market activities. Chasmgeany of the fiscal or monetary
policy instruments, for example, money supply, rhaye an instantaneous effect on
market interest rates. Additionally, | sought t@emne the effects of money supply and
interest rates on stock market returns. The Kegnetsieoretical evidence suggests that
fiscal or monetary policy actions are intertwined the achievement of desirable
macroeconomic objectives. Khalid (2012) suggestpdliay mix of suitable level of
fiscal policy and monetary policy as desirable.

Considering that the research objectives have msupply as one of the
variables measured against stock returns, it isat#s to investigate the influence of
policies regarding money supply when analyzinglstoarket activity in Ghana.
According to Antwi, Mills, and Zhao, (2013) in Glerthere has not been any attempt to
analyze the stock market activities inter-tempgralith fiscal and monetary policy
actions. In this study, | provided additional cdmition to existing literature and the

existing body of knowledge on this subject. Frotheoretical standpoint, a policy mix of
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fiscal and monetary action may build investor cdefice and motivate investor
decisions. My dissertation purpose was to exanaenexus between macroeconomic
variables and stock returns, thus | incorporatéormation on fiscal and monetary policy
actions in Ghana for the period January 2000 tceBer 2010 and tested the efficacy of
the Keynesian assertions in Chapter 4.

The Stock Market Efficiency (SME) Hypothesis

The controversy of whether government policies @tmeconomic variables and
fiscal deficits have had implications on stock nednleturns has been a topical issue
among both financial economists and policy analstgjuite some time. While some
studies have found no effect of macroeconomic galtions on stock market activity,
others have disagreed and insisted that governhaatiisns on macroeconomic variables
and fiscal deficits have effect on stock markeivagt The former view is referred to as
the Ricardian equivalence proposition supportsthek market efficiency hypothesis,
whereas, in a semi strong form, the stock marketieficy hypothesis contends that
stock prices fully reflect all publicly availableformation (Fama, 1970; 1991). |
grounded this dissertation on the stock marketiefiicy hypothesis to assist in my
determination of the degree of efficiency of theaG& stock market and whether the
financial sectors of the Ghanaian economy was tirtkeoverall stock returns on the
GSE. | however did not test for any of the thre@nf® of efficiency on events

announcements in Ghana.
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Conceptual Framework

The conceptual framework of my study assisted enctbmprehension of the
relationship among the macroeconomic variableséinetl by Olweny and Kimani
(2011) when they studied the effect of macroecordautors on stock return volatility
in the Nairobi stock exchange. Thus the framewdnkyp dissertation spelt out the
relationship between interest rate, inflation rateshange rate, and money supply
(independent variables) and stock market returepgddent variables) as measured by
the GSE All Share Index. In this study | adoptesinailar conceptual framework of
Olweny and Kimani (2011) and sought to investighteeffects of the independent

variables on the dependent variables.
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Figure 1. Schematic representation of the macroeconomiabi®s affecting stock
market returns.

Literature Review
Exchange Rate

The price paid for a country’s currency relativeatmther country’s currency is
known as exchange rate (Olweni & Omondi, 2011).ré&he evidence of studies of
exchange rate conducted on emerging markets, tampbe, Okyere, Fosu, and Boakye
(2014), Boakye (2014) and Insah (2013), Owusu-Nanti Kuwornu (2012) These
studies found a considerable direct relationshipveen stock prices and exchange rates
and other macroeconomic variables.

The Ghana stock market comprises of the finanicidystrial, services, and the
technological sectors of the Ghanaian economy. ¥orkthe GSE on the linkage
between exchange rate markets and stock returmelatevely limited (Adjasi et al,
2008). Some studies have used the two portfolioetso explain the relationship

between exchange rate and stock market volatihiy:Flow-Oriented model (Dornbusch
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and Fischer, 1980). The Flow oriented model refieexchange rate movement, output
levels of firms and the trade balance of an econdrhg model explained that share price
movements have the tendency to affect aggregatartthrough wealth, liquidity
effects and consequently exchange rate. Precsebduction in stock prices results in a
degeneration of wealth of the local investors atichately a decline of liquidity on an
economy.

Liquidity decline pulls down interest rates thuducing the outflow of capital,
interest rates and this cause currency depreciafio® “Stock-Oriented” model considers
a country’s capital account as a link to the stogkket and exchange rate market. The
model equates the exchange rate to the demandippty $or assets (bonds and stocks)
and posits that, a depreciation of the local cuygthe cedi) against a foreign currency
(the British pound), will in turn increase retums the foreign currency (the pound). As a
result rational investors will be coerced to moweds from domestic assets (stocks)
towards pound assets, depressing stock prices.

The importance of stock markets in national ecomsnsannot be over
emphasized. This is because the stock marketaseonduit in the channeling and
diversification of domestic savings and foreignitagor enhanced investments and
capital formation. This function of the stock maseomplements other efforts in the
alleviation of poverty and positive social changes growth is also enhanced. For
example, EI-Nader and Alraimony (2012) investigatezleffect of macroeconomic
factors on the Amman stock market during the peti@@dl and 2010. They chose six

macroeconomic variables including the CPI, real eyssupply, the weighted average
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real interest rate on loans and advances, real GaPexchange rate, and a dummy
variable. The study utilized the GARCH model angoted a strong correlation between
selected macroeconomic variables and stock maekatns. Lessons drawn from the
study demonstrates the importance of the macroeeignadicators to stock market
performance and consequences on investment returns.

Du and Hu (2012) observed that a depreciating nayréas a negative impact on
stock market returns. Further, an analysis of #réables considering a composite index
will assist in the dissertation objectives. Theplagd the EGARCH model (used to
determine and forecast variance) on the GSE, usmghly data, and concluded that
variability in stock returns is not the only reagonexchange rate volatility and that
macroeconomic factors play a dominant role on stetlns. The results revealed an
inverse relationship between exchange rate valatihd stock market returns. These
results emphasized the need for investors to cendi@ macroeconomic environment for
future investment decisions.

Different approaches and methodologies have besshtasreport on the
relationship between macroeconomic variables avaksnarket returns. For example,
Kuwornu (2012), applied the cointegration and ecarection model to explore the
causality between macroeconomic variables and starket returns in Ghana and
reported bidirectional causality between all stowkrket indices and exchange rate. In
contrast, a study by Ibrahim and Musah (2014) use¢d spanning the period September
2000 to September 2010 to investigate the natutieeofelationship between

macroeconomic variables on stock returns in Ghiamahim and Musah (2014)
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employed the Johansen multivariate cointegratiothatkin addition to the VECM to
report on the long run relationship between stoekket returns and macroeconomic
variables in Ghana. However, in applying the Gramgesality test, they found no nexus
between stock prices and macroeconomic variablete®ic empirical studies that
aimed at investigation the relationship betweenroesmnomic variables and stock
returns in developing economies have reported ngrgutcomes.

The role of religion and behavioral effect hasueficed some studies in the Gulf
religions. Sbeiti and Hadadd (2011) found an in@ensd significant effect of short term
interest rates and stock prices in Kuwait. Theidgtreported that domestic credit has a
direct and significant correlation in Kuwait, whae inverse relationship between
domestic credit and stock prices was rather redont&audi Arabia and Bahrain. In
Kuwait, due to the Islamic Sharia which frowns ¢raging interest rate on loan an
inverse and significant relationship was reported.

Clearly both past and recent studies, on the outscand adopted methodologies
of the relationship between exchange rates and# stacket returns, and macroeconomic
variables are not as clear cut. For example, Niehlaee (2001) did not establish a
significant long run relationship between stock keareturns and exchange rates for the
G-7 countries from 1993 to 1996. They reported thatGerman currency depreciated as
a result of a fall in stock market prices; the Ghaa and United Kingdom stock returns
experienced an upward stock returns in responsertency depreciation, however,
within the same period in the United States, nati@hship was found between stock

market returns and currency exchange rates.
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There is no consensus on emerging markets in shir&a Africa on the
direction of causality. Asaolu and Ogunmuyiwa (20Jbsited that theoretical
economists and empirical researchers have notedaxlkoonsensus on the nexus between
stock markets and foreign exchange markets. Itaeefore imperative for future
researchers to carry out further tests and anabfsthe interaction between a country's
rate of exchange and the returns on stock for m@&pof policy direction and economic
growth, particularly in emerging economies.

The theoretical framework used by Tian and Ma (20fLBther grounds my study
in two main theories. And this explicates the felathip between exchange rate and
stock price and returns; the goods market thedrgratise known as the ‘flow-oriented
model’ or the traditional approach and the portfdlalance theory otherwise known as
the stock oriented model.

The goods market theory postulates that the agireciof a local currency will
have the tendency to hurt exporters and, conselyubetshares of such firms would be
less attractive. Resulting from the unattractivendse market share of an export-oriented
economy is likely to fall. The presumption is thestence of causality between exchange
rate and stock returns, which is found to be inelgrsonnected. The portfolio balance
theory puts an emphasis on the causality betweeaxthange rate markets and the stock
markets. However, the extent of causality of enspirstudies is still mixed, and even in
some cases, it is contrasting.

In this study, | applied the goods market theorprimve that an appreciation of

the Ghanaian cedi would cause the GSE All Sharexinal fall. According to the
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portfolio approach perspective, since the Ghanaigirency has been under a managed
float system, stock prices are not expected taaffee exchange rate as much as they
would in a flexible exchange rate regime. Econormalesver the world undergo constant
structural changes and most structural change estrin economic and political crisis
or prosperity. Even some result in institutionaligoreforms to mitigate economic and
political crisis, with an imputed expectation obpperity. The exploration of various
methodologies to ensure this prosperity or charagkeahso been constant.

Some researchers have justified the applicatidhefuto regressive distributed
lag (ARDL) cointegration approach. Tian and Ma @P&mployed the ARDL
cointegration method to investigate the impactmdrcial liberalization on the
relationship between share performance and exchatgé China. Tian and Ma (2010),
observed that the conventional augmented DickeyeiHADF) and Phillips-Perron (PP)
(Phillips & Perron, 1988) unit root is also apptiape when the unit root null hypothesis
has structural breaks in series.

Exchange rate, inflation rate and interest ratg plaritical role in the stock
market. In emerging economies macroeconomic vasatlich as foreign exchange and
inflation rate have progressively been very vodatDlweny and Kimani (2011) observed
that growing inflation rate may compel interesesato surge upwards, and may result in
investors shifting investible funds from the ecestimarket to the bonds market to benefit
from the higher returns (Asaolu and Ogunmuyiwa,1301

Olweny and Kimani (2011) investigated macroeconamulécators and variations

on stock returns on the Nairobi Securities Exchandénya. Three macroeconomic
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variables were selected, namely, inflation ratesrest rate, and foreign exchange rate.
The study used monthly time series data for thegdretween January 2001 and
December 2012 and adopted the EGARCH and the thicegkneralized auto regressive
conditional heteroskedasticity (TGARCH). They répdrmacroeconomic variables
affect stock return volatility.

Scanty literature on Ghana stock market data jastthe further investigation
into the relationship between exchange rate arekside study by Tian and Ma (2010)
established the existence of cointegration betweeishanghai All Share Index and the
exchange rate of the US dollar and Hong Kong dsilace 2005. The studies found both
money supply and exchange rate are all positivadbted. The study reported that the
cause of increase in money supply was largely duleet inflow of "hot money" flowing
from external sources which have repercussions@iotal currency.

In this study | examined the effect of inflationieainterest rate, exchange rate
volatilities, and changes in money supply on stoekket returns in Ghana for the period
2000 -2013. Since the exposure of the Ghana stackeanto foreign investment, the
market capitalization has increased rapidly overldist few years, the expected results
should be of interest to foreign investors becaddbeir currency exposure on the
Ghanaian stock markets.

Adjasi, Harvey and Adyapong (2008) studied theti@taship between foreign
exchange markets, stock markets and their effeth@stock markets in Ghana. They
applied the exponential generalized autoregressinditional heteroskedascity

(EGARCH) model to determine the existence of thati@ship between exchange rate
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volatility and volatility on the Ghanaian stock rkar exists. The study found an inverse
relationship between exchange rate volatility aodlsmarket returns in the long run,
however, in the short run, there was a reducticdhenstock market returns.

Exchange rate sensitivity affects the rates ofrretii both domestic investors
who aim at diversifying their portfolios in foreignarkets and foreign investors in the
domestic stock market as well. Ghana is an impamidant economy, and therefore it is
expected that when the currency appreciates ireyailput costs will reduce and will
invariably have positive effect on domestic stodkgs. Some notable researches were,
for example, Verdelhan (2010) have conducted vargtudies to establish the extent and
degree of the relationship between the sensitsvitifeexchange rates and stock returns.

Generally exchange rate changes under a floatifigxable exchange rate system
is of prime importance to both listed companies iandstors on the GSE, irrespective of
the nature of trading these agents. Also the de#ett of exchange rate fluctuations on
net foreign monetary and real domestic assetsedfittm and the indirect effect on
aggregate and industry demand, on the cost ofdreqheits, competing imported goods,
and on inflationary expectations cannot me empkdsiz

Modern portfolio theory postulates that systemasik cannot be diversified away
and therefore shareholders should be paid a pretdwompensate for systematic risks.
This means, if the risks associated to foreign arge is insignificant or diversified away
through hedging, then, this source of risk sho@ghced and as a result need not be
added to the cost of capital of firms. The senijtiof exchange rates theoretically is a

source of risk that can be diversified away in Hitient financial market. | chose the
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study period to be from January 2000 to Decemb#&B2Because the period was
characterized by floating and volatile (risk) exeha rate with occasional intervention on
the market by the GoG.

Ali, Rehman, Yilmaz, Khan, and Afzal (2010), podithat, an efficient foreign
exchange system and stock markets arbitrage ferdesce consistently the pricing of
risks between the foreign exchange and stock markRetsulting from these forces, the
transactions cost of hedging and the reductiomiEign exchange risks eventually offset.
There are studies that have found no impact of@axgh rates on firm’s investment
decisions, while evidence of studies by Okoli (20E¥ealed significant nexus between
stock returns and exchange rate fluctuations. Wghgrowth of the Ghana stock market,
the determinants of stock market volatility and tegponsiveness of returns and mean
returns on the GSE to exchange rate variabilitgdesparticular attention. Stock market
volatility has implications on expected returngicgl higher variability of exchange rate
implies greater risks, with implication to stockuens.

The responsiveness of mean returns and variabilitgturns to changes in
exchange rates is of prime importance for my ssidge the depreciation of the domestic
currency may have the tendency to reduce stockgrtbus leading to a decrease in
returns. The relevance of the responsiveness ok seturns or the mean stock returns to
variability of the domestic currency helps in thedarstanding of the responsiveness of
stock returns and exchange rate volatility. Thus ilnportant that policy makers are
properly informed of the linkage between the stockket outcomes and exchange rate

decisions. Unfortunately, the extent of investigatof the potential link has rather
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favored the industrialized economies, and eveherncase of emerging economies, mixed
results of the effect of exchange rate changeswahility on stock returns have been
reported.

In other developing economies outside sub-Sahafacaithere are only a few
studies that have examined the impact of exchaatgevolatilities on stock returns. For
example, Nucu (2011) examined the relationship betwstock prices and exchange in
Romanian stock markets and reported that stockehagkurns was inversely responsive
to the domestic currency depreciation. Jain, Naragad Thomson (2011), used an
EGARCH-X model to examine the relationship betwstertk returns and exchange rates
and established a nexus between selected macroemowariables and stock market
returns.

In the financial sector, there has been limitealysis on how bank stock returns
respond to changes in both interest rate and egehate. Jain et al. (2011), used the
EGARCH model and both short term and long ternre@sterates and their volatilities to
estimate portfolio returns in some selected Austnabanks and found that there is
evidences of an increase in returns during perf@ppreciation of the Australian dollar.
The Currency Crises that emerged from Asia, th@dahiction of floating exchange rate
regimes the early 1970s coupled with reforms infithencial markets in the early 1990s
have provoked research by financial economistiferdetermination of a nexus between
these two markets (Mishra, 2004). The effects fdrmation on stock markets and the
behavior of speculative prices has been an areaioh interest to both academic

researchers and investment analysts and reseaicnoes had been mixed.
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Evidence of past research demonstrates how vamogels and the application
of statistical tools have been used to investigageelationships between exchange rate
changes and stock market dynamics. Some studiesusad a Markov-state switching
approach to investigate the linkage between exaheatg and stock market prices and
returns, while others have used macroeconomichasan stock returns. Evidence in
line of literature on stock market returns revedtezleffect of economic sentiment
indicators on stock markets has also been examiwdexample, some researchers have
attempted to uncover whether investor sentimentap®rtant in the prediction of stock
market performance and returns. Emrah, Evik, Turbad Erdal (2012) applied a time
varying Markov regime-Switching (MS) propertiesaihshares stock returns in the USA
covering some non-manufacturing business actiwiigx and supply chain management
within transitional equation. The study testedtf@ common factors that affect both
stock returns and business confidence in the selesgictors and the possibility of a
common factor effect of stock returns on businesdidence. Emrah et al. reported an
effect of business activity on nonmanufacturingaechave effect on stock returns.
Some had applied different tests to establish éxeis. Karnizova and Khan (2010)
reported that changes in the stock market indexcandumer confidence are directly
correlated in Canada. This result was achieved thighapplication of a Granger-
causality tests. This means variations that ocaouhe stock market index Granger-cause
variation in consumer confidence index. Generabgnomic theory makes a clear

relationship between confidence indicators and pexwnomic variables, and this was
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amplified by .Kurov (2010) who investigated theeeffof sentiments on macroeconomic
variables. Such methodological approach have rext bised in

Studies in sub-Saharan African countries have ld@iehe stock market and
economic growth. The long run and causal relatigmbatween stock market
development and economic growth for seven couniniesb-Saharan Africa was
investigated. They applied the ARDL bounds testeagh, and found a cointegration of
stock market development with economic growth. gshre ARDL bounds test, the
study concluded that that stock market developrhadta significant positive long run
impact on economic growth. A further test by theeauthors used the Granger
causality test based on VECM further showed thatksimarket growth Granger caused
economic growth in some selected sub-Saharan ¢esjniotably among them is Egypt
and South Africa.

Granger causality within the context of VAR alsowsed evidence of
bidirectional relationship between stock market anonomic growth in Morocco,
Zimbabwe, and Cote D’lvoire, though Nigeria shoveedeak evidence of growth-led
finance of using the stock market as a developmmeintator (Enisan and
Olufisayo,2008). Based on these results, it is i@ to investigate whether over the
years the Ghanaian stock markets have developedghrappropriate regulatory and
macroeconomic policies, rather than exogenousenfte such as FDI.

Using CPI as a proxy to inflation rate, Adjasi, sy and Agyapong (2008)
investigated the relationship between Stock Markats Foreign Exchange market in

Ghana. The objective of the study was to determinether movements in exchange
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rates have an effect on stock market in Ghanasiudy made use of the EGARCH
model to determine the relationship between exahaate volatility and stock market
volatility. The study found an inverse relationshgtween exchange rate volatility and
stock market returns. To give a more succinct pregation of the findings by Adjasi,
Harvey, and Agyapong (2008), the depreciation efdiwrrency, has a long run effect on
the stock market, albeit, positive or direct, hoamwn the short run, there is a reduction
in stock market returns.

Inflation Rate

The instability that permeated the American stoekkats since the economic
crash of 2008 has some rippling effect on the wbnlancial systems, including sub-
Saharan Africa. The effects of inflation on an emoly are varied and can have either
positive or negative repercussions. According tond&d, Awunyo-Victor, and Sey,
(2012) in May 2007, the BoG announced the adopifanprimary monetary policy that
aims at targeting full-fledged inflation as a téml the stabilization of price (inflation)
levels in Ghana. Prior to the May 2007 announcentbatGoG had targeted monetary
aggregates by adopting a broad range of variablesake its monetary policy decisions
as a policy tool for the stabilization of price édw.

Economic theory, amplifies the existence of a retethip between inflation rate
and stock market returns, yet, the causal linkdoastantly posed some dilemma about
whether the causality is unidirectional or bidirestl. Kuwornu and Owusu-Nantwi
(2011) and Adam and Frimpong (2010), Kimani and Wut(2013) pointed to an inverse

relationship between inflation and stock pricesa btudy by Raja and
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Kalyanasundaram(2010) applied a bivariate coraiatio verify the relationship among
macroeconomic variables and studied the relatipniséiween stock market index and
economic variables among emerging economies arutegpa high direct correlation
between the GDP and stock market index.

The Ghanaian economy had faced double digit ioftasince the last five years.
During the period 2008 to date, the GoG had tathetsingle digit inflation which aims
at encouraging borrowing by potential investors smstaining economic growth among
others. According to the BoG (2012) report, thadttire of the Ghanaian financial
market has no semblance with the structure of d@eel markets, as a result, the stock
market index movement of Ghana may show signifieanttions as compared to
developed markets.

One significant feature of the Ghana's macro-ecgnowver the past 40 years is
the soaring and mostly variable inflation and ratemterest. According to Frimpong and
Fosu (2011), in addition to the political turbuteninflation has been remarkably high in
the 1970s in Ghana, and the early parts of 1980$1ad even persisted in the steady
improvement of the economy since 1983.

Some past studies had classified the inflationksteturns relationship into three.
For example, Patra and Poshakwale (2006) classfeak market return-inflation
relationship into three categories: (i) No correlatbetween inflation and stock market
returns (ii) Inverse correlation between inflateomd stock market returns and inflation
which is contrast to the generalized Fisher hypathgii) Positive relationship between

stock market returns and inflation which is corenstwith the generalized Fisher
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hypothesis. The outcome of this dissertation vefér to which of this classification is
consistent with the Ghanaian inflation-stock mare¢tirns relationship.

The BoG had mostly aimed at the pursuing sound taoypand financial policies
for the stabilization of price with implications kow levels of inflation and an
environment that will result in sustained growttthe Ghanaian economy. Contrary to
Fama and Schwert (1977), an inverse correlatiowdsst interest rate and stock market
index was reported by Raja and KalyanasundaranDj204ccording to Anokye and
Siaw (2010), Ghana in recent times has witnesdétion both in high, absolute, and
comparative terms. In addition, a sustained rigerices of goods and services over a
period of time is referred to as inflation. Genbfahn incessant rise in the general price
level will result in the currency of a country baogifewer goods and services, and the
erosion of the currency will naturally result itogs in the real value of the currency as a
medium of exchange and a unit of account. Alshdgeg011)that the direct and
indirect after-effects of inflation on sectors of @onomy include unemployment, low or
high stock market returns, investment, and exchaatgs among others. Therefore
inflation and stock markets have a very close i@tahip and the effect on the economy
cannot be ignored.

Fisher (1930) hypothesized that stock market retigimdependent of inflation
expectations, but the two variables, namely irdlatnd stock market returns are
positively related. Fisher's conclusions and hypsitgave credence to the assertion that
if inflation and stock market returns are positwedlated, then, equities serve as a hedge

against inflation. However, Fama (1980) furthermmenced the ambiguity of what
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Fischer postulates and explained that, the relslipnbetween inflation and stock market
returns can be significantly negative (Fama, 198h& Fischer hypothesis is of prime
significance in the field of global finance, becaiissheds light on the expected nominal
stock market returns, which equates the sum ofaggdanflation and real rate of return.
The “Fisher Effect” postulates that expected nofré@isget returns have a unitary effect
on expected inflation. Thus, the hypothesis prediatlirect positive relationship between
inflation and stock market return.

From Fischer’s findings, stocks can be used agsigéhagainst inflation, and
investors will be rewarded for inflationary tendesscon an economy. This means real
stock market returns are not affected by inflatiocluded in this dissertation, is the
variable, inflation rate, and its effect on stocéiriket returns in Ghana over the period
2000 to 2013. It is expected that the dissertatisicome will test for the consistency of
the Fischer hypothesis, and the extent to whictGthana stock market inflation-stock
returns outcome will be a hedge to inflation.

The depreciating value of the cedi has been kegarorto businessmen. In the
year 2012 the cumulative depreciation of the ceaB as high as 17.5% against the US
dollar. Importers struggled because it has becorrreasingly expensive for them to buy
their goods. Moreover, businessmen suffer curréogses in the period between buying
their goods in foreign currency and selling thenoiral currency. There are other
pressures on the value of the cedi. The curremdadaemained heavily in deficit in
2012; and the capital and financial accounts wairkyfweak. Foreign exchange reserves

were being drawn down to the extent that in Au@Q@gt? gross international reserves



55
provided cover for 2.4 months of import, compa@@.8 months of import at the
beginning of 2012 (BoG, 2013).

Generally, inflation can cause distortions in psidaflation can raise uncertainty
in an economy which in the long run discouragesnass investment decisions. Magnus
and Fosu (2011) observed that low inflation andasned growth by the BoG is premised
on the common consensus the gives credence tingxéstplanation that, inflation could
be costly insofar as it weakens economic activity does not help the course of poverty
alleviation policies by the GoG. Thus, the effetcindlation can result in losses in
efficiency in investment and reduce productivitgéese productive resources are
diverted into speculative activities, and invarebause negative social consequences.

Economic theory suggests a relationship betwedatiom and stock market
returns. Therefore, firms can make estimates @dasted profit margins because equity
stocks has a relationship with both current andruearnings of the firm. Their assertion
implies that, the stock market operates as a hadgmst inflation. The findings by to
Magnus and Fosu (2011) explained the means by win&stors are in the long-run
compensated against increases in inflation thr@ugbrresponding upward adjustment in
nominal stock market returns, and from the adjusts)aeal returns on stock is expected
to remain constant.

Although there are many studies on the link betwe#ation and stock market
returns, the direction of the relationship is stitonclusive because the causal link is not
without ambiguity; the consensus vary from caugdtiim stock market returns to

inflation or from inflation to stock market retutrigdsing a model of key structural
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relations and variables as well as short term ns@eld ARIMA and VECM, Anokye
and Siaw (2010), posited that the BoG forecastatioh expectations on forward
looking rational expectations macroeconomic model.

Inflation can result in the reduction of the realue of money and other monetary
variables over a certain period. Also, the uncetyadver projected inflation rates may
have the tendency to discourage investment andgsvi herefore inflation accentuates
interest rates increase, thus putting pressureadtitors to jerk up lending rates primarily
to compensate for the vicious erosion caused lbgtioh.

The consequences of inflation on an economy areemwms. For instance, a
sudden upsurge of general and sustained priceslevay result in shortages of goods as
consumers begin to hoard out of anxiety. Prices fudker increase in the future, thus
triggering inflation. Asalou and Ogunmuyira (20Jbsited that inflation has both direct
and indirect consequences in every sector of theaay ranging from investment,
exchange rates, interest rates, unemployment,tankl ;iarkets among other variables.
From the foregoing, inflation and stock marketsrsleavery close correlation, and the
rate of inflation influences the socioeconomic tie people in a county.

Al-Jafari, Rashed, Salameh, and Habbash (2011¢tedlenacroeconomic
variables such as inflation, interest rates, mawpply and exchange rate for the period
from January 2002 to December 2008, and investighie relationship between stock
market returns and macroeconomic variables. Theg uarious testing models such as
the Granger causality test, Pedroni panel cointegraest, and obtained data from 16

developed and 16 emerging markets to investigatedhnsal relationship between stock
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returns and stated macroeconomic variables. Thy $ownd significant causal
relationship between macroeconomic variables amckseturns. However, interest rate
and money supply showed exception. The study alsod a significant causal link
between stock prices and macroeconomic variabldsdin emerging and economically
advanced countries. However, macroeconomic vasahleh as exchange rates and
money supply showed an exception, in the casealdped countries, while in the case
of emerging markets, the study revealed that tlaioaship between stock returns and
macroeconomic variables is significantly establisiredeveloped markets.

In this study, | established the relationship bemvenacroeconomic variables and
stock returns on the GSE. | used a multiplicityesits as revealed by literature to
discover if the relations between the variables alsimilar to existing studies in other
economies, both developed and emerging. The impoetaf the dynamic nexus between
stock markets and macroeconomic variables was aetpAl-Jafari, Rashed, Salameh,
and Habbash (2011) when they posited that politnshbility coupled with currency
turbulence and a high foreign debt has been arkeaftemerging economies.
Additionally, emerging markets have distinguishieeimselves from the capital markets
of developed economies in the degree of informagifiniency and institutional
infrastructure.

According to Al-Jafari, Rashed, Salameh, and Habl§2@11) taxation of
dividends, restriction of capital flow, capital gaj and the quality of information, is the
foundation of a stock market's institutional infrasture. According to Guglielmo and

Soliman (2013), there has been an increase initrage level and volatility of inflation
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and as a result more theoretical and empiricalarebeon the nexus between stock
returns and such monetary variables as exchang® raterest rate, money supply, and
inflation rate. Olweny and Kimani (2011), obsentkdt stock markets play the mediation
role of bringing together surplus and deficit sgagdinits together and matching the
liquidity preferences and risk appetite of bothtsitinrough a preferred financial
instruments, and thereby stimulating investmentiéneconomy. Evidently, the liquid
nature of the markets stimulates the exchange akwhip of securities, and reap capital
gains in the process.

The effects of inflation on the stock market periance greatly influence the
prices of financial instruments (assets). Kimard 8utuku (2013) obtained data from
the central bank of Kenya and used quarterly datéhe period between December 1998
and June 2010. They measured inflation by theragtlt mean on consumer basket and
computed an index based on the geometric meanai prices for some selected top
performing listed firms on the Kenya market. Kimand Mutuku (2013) then used a unit
root test based on the formal ADF test procedunédstlae Johansen-Juselius VAR based
cointegration test procedure. The cointegration@hstdowed an inverse relationship
between inflation and stock market performance emya.

Nevertheless, evidence has shown that equitiexdimstrialized countries have
not maintained their value during periods of higfiation rates. In the case of developing
nations, there has not been any such study. AseldWWgunmuyiwa (2011) posited that
in the later part of 2000s in Nigeria, stocks did keep pace with general price levels,

although there is some evidence of the factorsémiting stock market returns and
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macroeconomic variables, majority of the study hHaweeised entirely on developed
countries and some few emerging market. The thiealgtostulations of a study by
Kimani and Mutuku (2013) on common stocks indid¢asg returns on common equity
shows the tendency of inflation hedged againsaiih. The case of Ghana has not been
investigated, however, this proposition has beaaresively tested in the context of
Fisher hypothesis (Fisher, 1930). Kimani and Muttdand an inverse relationship
between inflation rate, net effective exchange, naftation and deposit rate with overall
stock performance. The policy guide implied tha Mairobi securities exchange is not a
perfect hedge against inflationary pressures. irteng by Kimani and Mutuku (2013)
gives credence to the theoretical postulationefrélationship as already specified
between inflation and stock market returns anditthér put the GSE to the test.

Ghana carried out an economic restructuring inl®&0s and the financial sector
reforms that followed required the adherence totstnonetary and fiscal policies.
Despite the reforms, macroeconomic indicators mexmeined high compared to
developed economies. For example, inflation rahana has shown a general upward
trend from 1990 in spite of the institution of refts and the struggle to implement
prudent macroeconomic policies. The GSE capitatepated by 116% in 1993 and
gained 124.3% in its index level in 1994 (GSE qerdytbulletin, March 1995)
adjourning GSE as sixth and best performing emgrgiarket in 1993 and 1994
respectively. In 1995, the index grew 6.3%, thigsabal performance is partly attributed

to high inflation rate and interest rate in Ghanary the specified period.
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The Fischer (1930) hypothesis has not been exteydiested in Ghana. Anokye
and Siaw (2010) based their study on the Fisheotgsis, which originally states that,
the market interest rate is made up of expectddmsmest rate and expected inflation, to
test whether the Ghana stock market has the cggadiedge against inflation in the
long run. The study made use of the monthly datalséock price index obtained from
the databank group research for the period 192003 and applied cointegration
techniques, specifically Johansen (1995). Thetioftavariable used was the CPI for
Ghana which was obtained from the Internationahfanal Statistics (IFS) of the
International Monetary Fund (IMF) covering the sgoeeiod.

Prior to analyzing data, the rate of inflation @he returns on the stock market,
Anokye and Siaw (2010) differences of the logarithprice levels of the respective
series and reported on the statistical indicatock sis the sample mean, skewness,
standard deviation, and the Jacque-Bera statidties study by Anokye and Siaw (2010)
revealed a strong nexus between databank stoakspaind inflation, however, though
there is a correlation between the movement okgpoices and inflation rate which was
positive. The lag was one month. The study fourmligh evidence and concluded that
the Ghana stock market is efficient during peribdchflation because, investors are
rewarded through high stock returns during perifdgeneral increase of price levels of
goods and services in Ghana.

There has been several studies and analysis d&f staket development and
returns with inflation as an independent variabteyever, majority of such studies have

entirely focused on the developed economies ane $ememerging markets. In Ghana,
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there is scarce evidence on the nature of interattetween the Ghana stock market and
various economic fundamentals. This study includédtion as a variable for study and
it is expected that the outcome will shed lighthanv inflation rate as an economic
variable impacts the securities market in Ghana.

Interest Rate

Stocks are sensitive to interest rates. Researblesreported that the financial
structure of some industry makes firms in that stdumore susceptible to interest rates
volatilities than others (Khan & Mahmood, 2013)etRbra of studies has empirically
tested interest rate sensitivity to stock marketrres, and has reported an inverse
relationship between interest rate and stock retumcontrast, some studies had reported
a direct relationship between stock returns aner@st rates (Titman and Warga 1989).
Interest rate sensitivity to stock returns can akssubject to causality. The effect of
interest rates on the bond market is direct, howenterest rates sensitivity to stock
returns had been inconsistent and not direct (Ratkoi 2011).

Some studies had reported the time varying dimessab interest rates and the
inverse relationship between interest rates seitgito stock prices (eg Titman &Warga,
1989). The Neoclassical theory of interest rateestthat, the cost of loans for investment
by entrepreneurs becomes costly when there is simotim interest rates, therefore,
investment activities in an economy shrinks assalteAccording to Khan and Mahmood
(2013) the demand for loans is lessened as a i@&sultrease in interest rate and

consequently, investment dwindles.
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The theory of interest rates relates the nomirtarast rate i to the rate of
inflation = and the "real” interest rate r. The real interat r is the interest rate after
adjustment for inflation. It is the interest ratat lenders have to have to be willing to
loan out their funds. The relation Fisher postwdietween these three rates is:

A4+D)=>0+r)A4+m) =1+7+TFTT e eee e e e e v e e (221)

Thus, according to this equationzifncreases by 1 percent the nominal interest
rate increases by more than 1 percent. In thig/dtinvestigated whether interest rate
sensitivity has any effect on stock market retummshe GSE. Lee (1992) study Titman
and Warga (1989) had used inflation rates andastaates to investigate variations of
stock return. Nevertheless, they reported a diedationship between interest rates and
stock return. Other studies, for example, OkyeosuFand Boakye (2014) had used the
Granger Causality test to ascertain the sensitofiipterest rate to stock returns and
reported a statistical significance between intai@e sensitivity to stock returns. These
outcomes was reinforced by the study of Khalid @0&hen they also reported
significant impact of interest rate sensitivitystock return for different countries.

Some studies identified the repo rate/policy raie the treasury bill rate, and
selected the treasury bill rate as a proxy of egerate sensitivity (Brewer & Lee 1990;
Schrand 1997; Karam & Mittal 2011). The authorsidgtock returns of financial
institution demonstrates positive sensitivity torked index and are statistically
significant. One of the key purposes of this disgam is to investigate how stock returns
responds to interest rate sensitivity in the cantéxhe GSE. The interest rates

sensitivity and stock return at GSE is importargause it will give a hint as to how the
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Ghanaian investor responds to changes to the rateecest. In this study | used the 91-
Day T-bill rate will be used as a proxy to interegte as consistent with Karam & Mittal
(2011).

A rise in interest rate influences investing demisi, thus investors make changes
in their investment structure, generally from calpmarket to fixed income securities
(Syed and Anwar 2012). Theoretically an upsurgatefest rates will result in a
decrease in rate of returns; thus, interest ratsitpaty and stock returns variations are
theoretically inversely related. For example Alamg Uddin (2009) has measured
interest rates sensitivity to stock return and aaed, that, unanticipated interest rates
are directly correlated to stock return. The exterthese findings on interest rates
sensitivity as a hedge to stock market returns mesnaknown in emerging markets such
as Ghana.

The variations in methodologies demonstrate thersistencies of the required
methodology for the reporting on the relationshapween interest rate and stock returns.
Models and tools have been employed in prior stutdioring to light the understanding
of the relationship between stock returns and @sterates for both advanced and
emerging markets. One of the common tools usesdatuate variations of stock returns
is the multivariate VAR. For example, Shubita a &$harkas (2010) used the VAR to
analyze the causal relationship between interéss ranflation rate, and real activity and
stock returns in the USA, and reported stock repappeared Granger-causal with the
macroeconomic variables, including interest rateeyTalso computed the impulse

response functions and the generalized forecast eariance decomposition. The results
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revealed an unrestricted VAR as a function of ke ef stock returns. Findings
suggested that stock returns is an indicator ofragmonomic performance, however,
though stock returns is affected by interest ratpes not lead to real economic activity
as represented by industrial production.

Sensitivity analyses performed on the relationst@pveen interest rate and
exchange rate revealed significant relationshifheftwo variables to stock returns.
Syeed and Anwar (2012) confirmed that even in #r&king sector investors should
invest stocks when exchange rate and interest aagdsighly volatile. Though this
indicates some risks and variations in expectadmst the result, however, supports the
view that exchange rate and interest rate can & as an indicator for investment
decision making in banking sector stocks. Earliedies had reaffirm that stock prices
were negatively related to long-term interest ratebe US stock price index (S&P 500)
for the period 1975 to 1999. Fewer studies have begorted in the case of emerging
markets in sub-Saharan Africa both in the pastrandnt studies.

Money Supply

There is no dispute about the theoretical justiiices between the
macroeconomic and stock returns. In addition magedartfolio theory have explained
how changes in money supply can be used to vargghgibrium position of money,
thus altering the composition and price of assetmiinvestor’'s portfolio (e.g. Ahmed
(2011). Numerous studies link monetary conditianstock market returns and some
studies have established a link between stock pmmeaments with knowledge of past

and potential money supply changes (Maitra and Mpkldhyay (2011).
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Changes in money supply have been consideredigis factor to stock returns.
For example, Ahmed (2011) examined the long ruaticriship between money supply
and selected macroeconomic factors in Sudan aadlissted causality between money
supply and macroeconomic variables. The study agéchnger causality test to establish
the causality. The study concluded that money suygnliability is one of four other
macroeconomic factors that showed significant erflce on expected stock market
returns.

In order to maximize investment-returns decisiomggstors constantly exploit
relevant published monetary data and reports atioak prices. According to Becher,
Jensen and Mercer (2008), investors’ expectationaformation instantly impounds
into security prices without the lag effect of mgrseipply developments. Studies on the
extent of efficiency of GSE about money supplysoanty. Maitra and Mukhopadhyay
(2011) examined the causal link between money susmd exchange rate in India. The
study was carried out under the basket peg andahdétermination regimes in India and
found that inflation rate is directly related t@tgrowth of money supply; an increase in
money supply may result in an increase in inflagod consequently the discount rate.
This implies, monetary growth policy resulting fraoonomic stimulus will have
negative consequences on stock prices and invasattk returns. Dovern and Welsser
(2011)examined the relationship between money,ut@pd stock prices. The study
tested six different indices of stock exchangeudtig money supply (both M1 and M2)
and GDP as a proxy of output. The study reportsigmficant efficiency in the

informational content of selected macroeconomicades.
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One of the theoretical underpinnings of this disgem is the efficient market
model. In the Ghanaian context, information onglaned money supply data is made
publicly available and data on the performancénefdtock market, and this data is
available to all investors, though, data on st@tkinns on the GSE is not cointegrated
with other macroeconomic variables as this stuékséo do. In the USA, the Fed
publishes data about money supply growth. Accorttngovern and Welsser (2011),
variations in stock prices are in anticipation afiations in money supply. Thus US
investors may have to take into consideration datenoney supply as it is relevant to
stock prices. The use of reported data or inforomadibout changes in money supply will
induce stock prices that fully reflect new informatwhen published. This will be a test
to the efficiency of the US stock markets. The dtmoney supply growth to the
economy of Ghana and the GSE is important to patiakers and financial economists.
Tests similar to the US on the degree of efficieacythe Ghanaian markets are yet to be
carried, and this test is implied in the invesiigatbetween money supply and stock
market as revealed by literature.

Most stock analysts in Ghana contend that moneplguwghanges have become a
superior indicator and an important source of imfation about the future of stock
market returns or variability. Antwi, Mills and Zb42013) observed that the BoG base
rate and the reserve requirements have constagly & subject of discussion in both the
electronic and print media. In addition the disdowates are widely reported in the

Ghanaian financial press as acceptable indicafdteegovernment’s monetary policy.
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Changes in growth rates of monetary aggregates\ywayeo stock price changes and
returns, including other financial assets.

The proportion of money held by the investor ahaashand underlies the
monetary portfolio model. Money, goods, stocks, badds, according to the model, are
held by investors in varying proportion driven layional behavior. Thus, an increase of
money supply result in the readjustment of thefpbot mix through the purchases of
other assets such as stocks and demand for stamksise, and stock price increase.

One important issue that has recently generatedal ikéerest in research by
financial economists is the effect of governmestdi deficits on the stock market
activities. Although the Keynesian paradigm prggestiequate theoretical evidence about
the effect of monetary or fiscal policies on stocrket returns, the existence of the
evidence alone are not a panacea to the achieverhemgeted macroeconomic
objectives (Dovern and Welsser, 2011). Researahsalggests that a policy mix
comprising of some fiscal and monetary policy hbgen found to achieve desired or
targeted results (Antwi, Mills & Zhao (2013)). Thissertation tests hypotheses on
money supply and stock market returns in Ghanat aislished works on the money
supply effect on stock market returns are foundaweloped economies (see, Guglielmo
Maria and Alaa M. Soliman (2013). An investigatiato the effect of money supply on
stock market returns using the GSE All Share Indaxique since post Keynesian
money supply theory suggests causation effect afaypsupply on stock returns.

Empirically, the Keynesian suggestion of the relaghip between monetary

policy and fiscal policies and interest rates tiréginates from the 1S-LM framework
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suggests some dependence of the stock markett@stito the two variables, that is,
fiscal and monetary policy. Antwi, Mills and Zha20( 3) found that, adjustments in the
fiscal or monetary policy instruments have an instaeous effect on market interest
rates which compels investors to reevaluate th@ifgio decisions. Some researchers
have argued that there is no relationship betwesealfpolicy and activities on the stock
market.

Stock market speculators contend that, the relgtipnbetween stock market
activity and fiscal deficits may result from intsteates volatility that ultimately triggers
a portfolio reevaluation by investors. For examphe, Ricardian equivalence suggestion
by gave credence to the stock market efficiencyolhygsis. It indicates that in its semi
strong form the stock market efficiency concludest stock prices fully reflect all
publicly available information (Fama, 1970; 1991).

In contrast to the Ricardian argument, Tobin (1969) Blanchard (1981) among
others found a relationship between fiscal poliog atock market and this was
emphasized by Tobin (1969) when he establishewkebketween stock returns and the
financial sectors of the economy. Tobin demonstratewv growth in money supply and
deficits in budgets affect stock returns. In a nteeent study Tervala (2012) posited that
taxes increases associated to governmental expenditemain unchanged would lead
to a decrease in asset returns because investblewieterred from investing in the
capital markets .

There are divergent views among financial econaastthe (neutrality) of

monetary policy on the stock market. PierdziochkBand Stadtman (2011) observed
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that there has not been any empirical evidenchemrffects of monetary policy on the
economy in quantitative terms and economic liteeaeem to give credence to this
assertion because the effect of monetary policgtock market returns is viewed from
either money supply or the interest rate (prime)tdtor example, the direct relationship
between money supply and market interest ratespiai@ed by changes in money supply
directly leading to changes in market interestyated the effect of these changes is the
readjustment or realignment of investors' portfoliobin (1969) found a clear
relationship between monetary policy and stock mtaaktivity. In his seminal work
entitled. "A General Equilibrium Approach to Monetd heory" Tobin (1969) lay
emphasis on the importance of stock returns anaeaion between the real and
financial sides of an economy.

The relationship between monetary policy and exqgecgéturns on investment has
been greatly emphasized by some academics. ForpdxaRoole (2010) demonstrated
how surprises on an occurrence days can be a#dhatsurprises due to arrival of news
event of a monetary policy. To achieve this Postameated equity returns to the days of
which occurrence were arrived at from the sampleayk for which the event of
monetary policy was announced. The findings shalivext response of yields and
inverse responses of returns on the stock. Inthdyf the effects of monetary policy
and stock returns. The relationship between moyn@ialicy surprises centered on the
heteroskedasticity linked with the days the anneuments were made and found an

inverse effect on stock returns. For example Sch(#889), finds weak evidence
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between macroeconomic volatility and stock retut instead suggested that it is more
likely that stock market volatility causes macrosmmic volatility.

Using a structural time series analysis Maitra ukhopadhyay (2011) analyzed
how money supply responds to macroeconomic indisatod reported that the
covariance between inflation triggered by equitggs and shocks resulting from policy
accounts for the response of stock markets to rmoneblicy. There is evidence of some
studies having focused on the effects of macroeaoomevents on prices of diverse
financial assets, like stocks, T-Bills, or exchangies. Some researchers have used
microstructure models as a dominant frameworkHergeneration and application of
high-frequency data. Several models and studies hagn conducted to find how
important effects of news and implications for prievel as measured by the CPI,
monetary policy variables on the price formatioagass of financial assets (Ahmed,
2011).

Gapsin Research

After reviewing literature, | found that there &k of consistent methodological
rigor and standard statistical control for the aoricbf my study. The application of
different methodologies in the analysis of macroernic variables has been mainly the
use of econometric models such as the GARCH, EGAR®DH APTs. The use of
multiple regression analysis has been very minandl virtually absent in emerging
markets. In this dissertation, | aimed to fill tig@p by the application a multiple
regression approaches with a comprehensive statistists to bring to light the statistical

evidence on the nexus between macroeconomic vasiaold stock market returns in
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Ghana. Additionally, both past and contemporargistion outcomes and methodologies
of the relationship between exchange rates an# stacket returns and macroeconomic
variables are not as clear cut (Buyuksalvarci, 2010-or example some studies
established a significant long run relationshipNestin stock market returns and exchange
rates, other studies had rather reported a depigetiaf currency as reasons for changes
in stock market prices. Despite of these gaps acwhisistencies in reporting outcomes of
various studies, there are fewer studies that ex@srthe linkage between stock market
volatility and macroeconomic variables for the egnay markets in sub-Saharan Africa.

The case of Ghana is even more unique considdratgarious methodologies
have used econometric models instead of a multggeession approach which this
dissertation seeks to do. My study is expectedltthé gap in the current related
literature and will make significant differencestime response of the Ghana stock market
returns to change in macroeconomic variables ssc¢hflation, interest rate, exchange
rate, and money supply. Advanced economies haderee of studies in relation to
macroeconomic indicators in early (e.g., Fama aed¢h 1989; Jensen, Mercer, and
Johnson 1996), but there is no established evideintether these indicators strongly
suggests an absolute impact on stock market retlinescase of developing economies
such as Ghana is also inconclusive. In the liglthese gaps, | explored the relationship
between macroeconomic indicators and stock maeketns in Ghana.

Summary
Theoretical economists and empirical researchers hat reached a consensus

on the nexus between stock market returns and me@nomic variables. It is therefore
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imperative for future researchers to carry outferttests and analyses of the interaction
between a country's rate of exchange, inflatioe, raterest rates, and money supply on
the returns on stock for purposes of policy dittnd positive social change. Though
theory amplifies the existence of a relationshifwieen macroeconomic variables and
stock market returns, literature shows that thesgblink between all chosen
macroeconomic variables and stock returns has aathgposed some dilemma about
whether the causality is unidirectional or bidireotl. For example, Ngugi and
Kabubo(1998) posited that interest rate stimuldtesdeployment of financial resources
and the efficient utilization of resources, howe@en et al(1986) indicated that interest
rate had direct effect on stock return, whereas §ldangpo et al(2002) posited that
interest rate had an inverse effect on southeaanAsuntries.

Keynesian preposition of the relationship betweematary policy and fiscal
policies and interest rates that originates froel8LM framework suggests some
dependence of the stock market activities to treevariables, that is, fiscal and monetary
policy. Antwi, Mills and Zhao (2013) found that,jastments in the fiscal or monetary
policy instruments have an instantaneous effecharket interest rates which compels
investors to reevaluate their portfolio decisioyet, the causal link has been found to be
inconclusive.

Although the Keynesian paradigm projects adequmeeretical evidence about
the effect of monetary or fiscal policies on stocrket returns, the existence of the
relationship alone is not a panacea to the achiemenf targeted macroeconomic

objectives. A policy mix comprising of some fiseadd monetary policy have been found
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to achieve desired or targeted results (Antwi, 88l Zhao, 2013). This dissertation tests
the hypotheses of some selected macroeconomicabodscand implication of stock
market returns. It is expected that the choserakbes will direct policy makers to the
appropriate policy mix that will help achieve desirsocioeconomic target for positive
social change.

In conclusion, over the past decade, the Ghanaiamoeny had experienced
deviations from planned macroeconomic indicatoignicant variations of planned
interest rates, inflation rate, exchange rate,randey supply variations have had some
repercussions on the Ghanaian economy and particthi@ money and capital markets
(Anokye and Tweneboah, 2008). In instances of dgnamid stability of major sectors of
the economy, the money and capital markets have $gad to gain significantly from
planned macrocosmic policies, yet, much attentes ot been given to the GSE.
Kuwornu (2012) posited that stability of plannedanogeconomic indicators can
significantly contribute to the growth and stalyilitf the Ghana stock market. In spite of
increased FDI and capital flows from developed raeerko emerging markets and the
attendant increase in returns on investments, engesgock markets in developing
countries like Ghana have not been well studiesiatin 2013).

The overall purpose of my study was to investiglagerelationship between
Macroeconomic variables on stock market returnh@nGSE. | selected foreign exchange
rate, inflation rate, interest rate, and money suppGhana as my prime focus for
macroeconomic variables in addition to the GSESKare Index. | used monthly time

series data for during period between January 20@&cember 2013 and in instances of
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annual time series data, | converted to monthlyesdo ensure consistency in analysis
and study outcome.. In Chapter , | contextualibedstudy methodology and provided a

basis for analysis and research findings.
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Chapter 3: Research Method
Introduction
International tariff barriers have gradually beémanated by the advent of
globalization; as a result, international financradrkets demonstrate the tendency to
mutually influence each other. The interdependerfiggobalized financial systems was
illustrated by the Asian financial crisis that ooedl in July 1997. Evidence of numerous
investigations into stock movements and macroecangariables among South Eastern
Asia exist, but few studies investigated the eftdanacroeconomic variables on stock
markets. The effects of financial development awgh can be viewed in terms of the
proportion of investible income that is actuallyested, and this is dependent on the
degree of efficiency of financial intermediationtive economy (Abdelbaki, 2013).
Abdelbaki (2013) observed that methodologicallydels have been developed to

investigate the extent to which the financial méslare affected by economic variables
and growth. There are a growing number of studyhodklogies spanning from firm,
industry, and country levels. Mostly, data usethtestigate stock market movements
included GDP, investment rate, M2+, GDP deflatoegional accounts, interest rates,
inflation rate, exchange rates, and some instasi@gsfrom the Bretton Woods
institutions. Abdelbaki (2013) observed that red¢rest rates and inflation rates are
important indicators to use when measuring macnoaoic stability, because these
macroeconomic indicators can help financial ecostsrdetermine the impact of market

capitalization and stock market liquidity.
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Stock market reforms, privatization, emerging iegtrabout stock markets in
Africa, south of the Sahara, have characterizeditlamcial sector in sub-Saharan Africa.
These reforms mostly occurred in the financialseahd were driven by the IMF
through a financial sector liberalization and FINSA he application of macroeconomic
policy instruments as catalysts for sustainablestigpment and growth has also increased
the variability (risks) of stock returns in Ghakanpkye & Siaw, 2010).

In this study, | investigated the relationship betw macroeconomic variables on
stock returns of listed companies on the GSE duhegeriod of January 2000 to
December 2013 using a multiple regression apprdadbo conducted various statistical
tests to reveal the nexus between the predictivialas on the GSE All Share Index.
Kuwornu (2012) observed that the liberalizationhef financial sector coupled with
prudent macroeconomic policies are but some fepsdiken by African governments to
develop their private sectors, stimulate economiceetbpment and social growth. |
placed prominence on the relationships betweerk st@eket returns and macroeconomic
variables to empirically determine whether the desnor “noise” of macroeconomic
variables undermined the operations of the Gharst@rk market.

In this study, in addition to the investigationtbé nexus between the dependent
and independent variables, | also aimed at eshtabgjsvhether stock returns represented
an accurate signal of the intrinsic performanceiamdstment decisions on the Ghanaian
stock market considering the constant change of@eaonomic indicators such as

inflation rate, exchange rate, interest rate, andeyw supply.
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Trends and variations of economic activities affagestments, particularly
stocks. Generally a growing and sound economkéylito attract FDI and some of these
investments are routed through the stock markets, économic prosperity makes the
stock market attractive as investments are corlgtstimulated. On the contrary, an
unattractive economy will dampen stock market ghowtisa (2013) argued that the
behavior of stock prices depends on macroeconawstoifs such as money supply,
inflation rate, interest rates, GDP, oil, gold, auadforth. Stock market investors will
always watch leading economic indicators to makestment decisions in shares with a
view to maximize returns. One such indicator iS@&E All Share Index in Ghana (Insa,
2013).

In Chapter 3 of this study, | presented a brietdpson of the problem under
investigation, the purpose of the dissertation, thedheoretical framework that assisted
in addressing both the research questions and fatethypotheses. | also presented the
research design, hypothesis, data sources, ancedhimw data were analyzed with the
application of SPSS and Eviews. My study was qtetnte in nature and | obtained data
primarily from secondary sources. To achieve reseabjectives, | designed the study to
provide explanations specified in the research tipresand the formulated hypothesis.
Chapter 3 was therefore structured to include tiheéysdesign, description and definition
of variables, methodology, rationale of the stuithta collection procedures, analysis of
data, threat to validity, and ethical consideratidfinally, | summarized the chapter and

made transitional statements to Chapter 4.
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Resear ch Design and Rationale

In this study, | planned for the procedures forghaly based on a broad range of
assumptions to detailed methods of data colle¢gohniques and analysis that aided in
my accomplishment of research objectives. The gtassumptions are as follows:

Assumption 1: Linear regression model. The regression modédinear in the
parameters, as shown in Equation 3.1 below:

T oy o e VPRSP (< 2 ) |

In Equation 3.1 above | assumed that the relatipnbletween the predictors
variables designated Xsand the dependent variabMgis linear.

Assumption 2: X values are fixed in repeated sampling. | consiiesdues taken
by the regressors as fixed in repeated samples and | assudiedbe nonstochastic.

Assumption 3: Zero mean value of disturbance @iven the value oX, the mean,
or expected, value of the random disturbance teis0. Technically, the conditional
mean value ofl; is 0. Symbolically the equation is deduced aoiod:

Assumption 4: Homoscedasticity or equal variance pfGiven the value oX, the
variance ol is homoscedastic. That is, the conditional vasnafu; are identical.
Symbolically, | had: var to bdJ(|X;) = E[U; — E(U;|E (X;)]2 = E(U;2|X;) because of
Assumption 3 =, where var stands for variance.

Assumption 5: No autocorrelation between the disturbances. iGGarey twoX

values X; andX (i # j), the correlation between any twoandy; (i # j), is 0.

Symbolicallyov(U;U;|X;X;) = E{[U; — EUDNIX}{[U; — E(U)]|X;} =
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E(U;|1X)(U;|X;) = 0, where i and j are two different observations aere cov means

covariance.

Assumption 6: Zero covariance betweenandX;, or E(U;X;) = 0

Formally,Cov(U;, X;) = E[U; — EU;][X; — E(X;)]

= E[U;(X; — E(X;)] since EU;) = 0

= E[(U;X;) — E(X;)E (U;) since EK;) is nonstochastic

= E[(U;X;) since EU;) =0

= 0 by assumption

Assumption 7: The number of observationamust be greater than the number of
parameters to be estimated. Alternatively, the remolb observations must be greater
than the number of explanatory variables.

Assumption 8: Variability in X values. The&X values in a given sample must not all
be the same. Technically, vaf)(must be a finite positive number.

Assumption 9: The regression model is correctly specified. il&tively, there is
no specification bias or error in the model usedmpirical analysis.

Assumption 10: There is no perfect multicollinearity. That isgete are no perfect
linear relationships among the explanatory vargble

Assumption 11: The Gauss—Markov theorem holds, which is stdted:tIf all the
11 assumptions based on the Gauss—Markov theorkeimthen the multiple parameter
estimates of the independent macroeconomic vagdhdbtained from the multiple
regression results would be the best predictoteeotriterion variable, which is the GSE

All Share Index (Bornholt, 2013). | used four prdrs (exchange rate, interest rate,



80
inflation rate, and money supply), while the ciibervariable was stock market returns,
measured as the GSE All Share Index. | assumedhtaelected macroeconomic
variables were the best predictors for the GSESAblre Index; if not, then | needed to
conduct a further tests in order to eliminate aoteptial biases to make the OLS
regression estimated best linear unbiased estim@BUE).

In Chapter 3 of this study | provided specific nogth of data collection, data
analysis, and bases for which findings were inttgat in Chapter 5 of the study. The
method was based on the nature of the researckeprddormulated and the phenomena
| aimed to address. According to Addelbaki (20183;onducting a quantitative research,
one of the means of testing objectively the retediop among variables is to engage in
an inquiry by having assumptions clearly statedtasting for theories deductively while
guarding against bias, controlling for substitutifications, and be skillful to generalize
and replicate findings.

According to Addelbaki (2013), the problem varialsieeferred to as the
dependent variable and the independent varialtkatsvhose influence to the dependent
variable is to be established.

The Dependent Variable (Stock Market Returns)

In this study, | modeled the effect of macroecorowariables on stock market
returns in Ghana. Macroeconomic variables includédtion rate, interest rate,
exchange rate, and money supply.

The dependent variable of interest was stock maetetns which is a measure of

the GSE All Share Index for the period January 2@0December 2013. | used the GSE
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All Share index as a statistical concept to enaidemake predictions about the
performance of the GSE.

Anokye and Tweneboah (2008) examined the role afrogonomic indicators
on stock returns in Ghana. They chose stock reasrbe dependent variable using the
Databank stock index as proxy to stock market nstand the CPI as a proxy of inflation
rate in Ghana, the Treasury bill rate as measuraterest rate in Ghana, exchange rate,
and FDI. The choice of the dependent variable kstoarket returns) is consistent with
Anokye and Tweneboah (2008). The operational dedims are adopted for this
dissertation.

The time varying effect for my study is from Janu2000- December 2013. The
relationship between the dependent variable angpi@adent variables are not static, and
therefore the constant change in stock returnsvaaatoeconomic variables made this
study more expedient to undertake. Finally, | todk consideration those
macroeconomic variables that have been ignoreddayiqus studies (Nkoro & Uko,
2013). For example using the GSE All Share Indeteiad of the individual listed stocks
on the GSE.

Thelndependent Variables

In this study, | used macroeconomic variables dependent variables in
relations to a single dependent variable (stockketaeturns). The independent variables
are: inflation rate, exchange rate, interest r@ate, money supply. According to Nkoro
and Uko (2013), various studies on the choice d¢épgendent macroeconomic variables

do not have clear cut criteria for variable setattiHowever, various researches
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emphasized the wide use of inflation rate, interats, exchange rate and money supply
as commonly used to explain stock movements. Téep@endent variables | chose were
consistent with the study by Nkoro and Uko (2013).

The dependent variable for my study was stock masgtarns which was
measured by the GSE All Share Index for the timesepanning the period January
2000 to December 2013. The rationale for the pdrdwse was in part due to different
phases of macroeconomic policies of the Ghanaianauy and the extent to which the
stock market in Ghana had reacted to the informatyele of the chosen variables. The
choice was therefore expected to assist in thestigagion and testing of the hypotheses
about the relationship between macroeconomic vissadnd stock market returns in
Ghana. In addition, the inclusion of the entiréelisstocks when | used the GSE All
Share Index, gave a true reflection of the effé¢he independent variables on the
dependent variables.

Some studies have used variables synonymous tmea@mromic indicators to
establish a causal link with the stock markets.dx@mple, Hjalmarsson (2010) used
four forecasting variables; short term interest rapread, dividend price, and earnings
price ratios, and tested for stock return predittgtior 24 developed and 16 emerging
economies for data of over 20,000 monthly obseowati The study relied on 40
international markets, and concluded that, spreadshort term interest rate are quite
robust predictors of stock returns in developedeaues. The study found no strong or
consistent support of predictability for earnings phare and dividend price ratios as

predictors of stock returns.
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In this study, | used a multivariate regression el@hd panel data analysis to
examine the relationship between macroeconomi@bkas to stock market returns and
tested for the significance of the regression coiefiits. In using the panel data, | sought
to establish the relationship that existed betweeiables and to identify how one
variable affects the other. In summary, | aimethaasuring the nexus between
macroeconomic variables (independent) and stockehagturns (dependent) on the
GSE during the period 2000 to 2013.

M ethodology

Targeted Population and Sampling Procedures

Issahaku et al. (2013) posited that a populatiterse¢o the sum of all members,
elements or cases about which the researcher wisltgaw conclusions. In this study, |
targeted all 36 listed firms on the Ghana stockketarAs regards the sample size, they
explained that, sampling is the process of selg@isufficient number from a
population, so that by studying the sampled elemt researcher forms an
understanding of the properties or characteristidhe sampled elements in order to
generalize the properties of the sampled to thelfatipn of interest. In this study ,
because | used the GSE All Share Index, the sanspteds the same as the population,
as a result the conclusions | drew from the stugig@me were based on the entire
population of all 36 listed firms of the GSE. Siraie36 firms were included in this
study, | subjected the entire population for stiiis testing and included the entire listed

stocks in the regression model. | found no neezhtoy out any form of sampling.
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In this study, | made use of descriptive analysth the aid of (SPSS) or EViews
as an analytic tool to achieve study outcomesdata analysis, | used the Average Share
Index (ASI) of all 36 quoted companies in Ghanangjpag through the calculated
monthly consumer discretionary, consumer staplegenals, healthcare, insurance,
manufacturing, and banking service companies betwasuary 2000 and December
2013.
Data Collection Procedures

In this study, | used nominal data which was saditoanclude the aggregate
stock market returns of all listed institutionstbe GSE, using the GSE All Share Index.
| obtained the annual data and calculated the rhod#ta for the GSE All Share indices.
The data collection approach was consistent wethotie used by Khan and Mahmood,
(2013). | obtained data mainly from secondary sesifcom GSS website, stock market
fact book, the GSE website, BoG website, and mgrghlletins published by the BoG.
The monthly BoG bulletins provided data on foregxthange rates, inflation rates,
interest rates, and money supply. The stock maf&etook provided the GSE All
Share index in Ghana. To complement the data gualid check for consistency, |
further obtained data from the websites of the \Workvelopment Indicators by the
World Bank.
Data Analysis

In this study, | aimed at answering the resear@stions whether exchange rate,

interest rate, inflation rate volatilities and mgrseipply changes have an effect on stock
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market returns in Ghana. To answer the researcstiqus, | tested the following
hypotheses:

The Null Hypothesis:

Hyia,=a,=a,=a,=0

The Alternative Hypothesis:

H, :Not all the slope coefficients are simultaneousjyad to zero.

Flowing from the hypothesis and the resultant regj model, | analyzed the
coefficients of the resulting multivariate regressand index values across the
macroeconomic variables within the context of #earch questions. | used panel data
which consisted of monthly closing values of thiested macroeconomic variables
during the period January 2000 to December 201thisnstudy, | chose the monthly data
instead of quarterly or annual data in order taggpurious correlation problem that
might be apparent when the annual or quarterly @ata rather used. | also did not want
to compromise on the degrees of freedom that veseired in the choice of the
appropriate lag structures.

Theoretically the basic money supply model makéstnction between M1 and
M2, where M1 represents the narrow and M2 the bdadishitions. M1 is made up of
private holdings of currency in circulation (C), and deposits (D) is used by the
private sector to settle transactions on goodssandces. The narrow definition is the
aggregation of currency in circulation and demaeaglogits, that is1 = C +
D ..........(1.1) The inclusion of savings and time deposits (Tihm®} private holdings,

thus defineM2asM2 =C+D+T =M1+4T ..o i vei e v vt e e e e (3.3)
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Notwithstanding the definitions of M1 and M2, thalloof money supply in a
money economy will largely consist of bank depoditsis dissertation will use M2as
consistent with the study by Sangmi and Mubash@&t3pwho observed that the
stimulants for changes in deposits, and eventuatigey supply, is the quantum of
currency issued by central banks. In this studsgdd the CPI as proxy to inflation rate,
and defined by broad money supply, that isS"MBe 91-Day Treasury bill rate was
applied as proxy to interest rate, and exchangewas measured as the domestic
currency (the Ghana cedi) per United States dgl&$).
Model Specification and Measures of Variables

In this study, | adopted and modified the modedusg Sangmi and Mubasher
(2013) who used time series data on macroeconoaniables and stock indices collected
from the annual reports of the Reserve Bank ofdridi the period April 2008 to June
2012. They expressed Stock Market Index (SMI) amaetion of selected
macroeconomic variables. The model used by SangdhMaubasher (2013) was
specified as:

SMI, = By + BiWPI, + B,ExR, + B3IIP, + ByM3; + BsGP; + BsIR, + ¢ ... ... (3.4)

Where

SMI.=Monthly percentage change in the Stock marketinde

WPI.= Monthly percentage change in the wholesale pnidex;

ExR;=Monthly change in the exchange rate;

11P,=Monthly percentage change in the index of produnti

M3,=Monthly change in the money supply;
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GP.,=Monthly change in the gold price;

IR.=Monthly change in the interest and

&= Error term

In the above equatiofly is the constant term affidcepresent the coefficient of the
variables while; is the residual error of the regression. The Oleshod was used and
all estimations were performed in the econometgoftivare program SPSS whereas the
ordinary calculations is Excel.

The GSE All Sharelndex and stock market returns: The use of indices to
track stock market performance has received widegance in the field of finance.
Information on the average indices are used bgaaéigories of investors; individual
households, institutional or even foreign investordetermine the barometric direction
and future performance of the exchange. For instathe Dow Jones, FTSE, and Nikkei
are globally accepted indices that gives directinrstock performance and returns
because these indices show and track changes imatet values of the various
exchanges and thus show the performance of thke starket.

The official index on the Ghana stock exchangbes@SE All Share Index which
includes all listed equities on the GSE. The GSESAlre Index has its base as the
average capitalization for the period covering Nober 12, 1990 to December 31, 1993
and this base is pegged at 100. In this studyed tise monthly average price index
which was calculated from the daily closing priodices with the application of the

following formula:
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_ (M M)

MR ="

5100 cos ces s ees s e eee eee et eee eee eee e eee eee eee eeee eee o2 (3.5)

With MR being the monthly percentage change inatferage price index, Nk
the Average Monthly Closing price index at timentlavi.; represents the Average
Monthly closing price index at time t-1.

Inflation rate: The rate of inflation was calculated from the Wisale Price Index
(WPI) as:

15— WPL— WPI,_y)
(WPI_)

L0 | T RRRRUPROY ¢ X-)

Where WP{is monthly WPI at time t and WRIis monthly WPI in time t-1.

Exchange rate is the Monthly change in weighted average exchaagge(the
buying rate of the US dollar) was used and caledl&ly the below-mentioned formula.

ER = (ER; — ERp_1) e ooseee e e e s eve eee e v v s eee e een aee v een aee v o (3.7)

Where ERis monthly changes in the weighted average exdahaatg in time t
and ER;is monthly weighted average exchange rate in tihe t

The index of production was calculated as the percentage change in théhlifon
index of production has been used and calculateatidfollowing formula

p Pe=IP)
U

Where IR is monthly index of production in time t and.{As monthly index of

S L1 U OTRORTN ¢ X :)

production in time t-1
Money supply was defined as changes in Monthly money supply lmen used

and calculated by the following formula;
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Where M2is monthly money supply (M2) in time t and M2s the monthly
supply (M2) in time t-1. MS is the broad money dypp the economy of Ghana. An
increase in MS will result in an increase in ligtydn the Ghanaian economy. The
ultimate effect will be an increase in the purchggower of all economic agents and
this will result in increased money for both congion and investment. A positive
correlation between money supply and stock maetetms is therefore expected
(Issahaku et al., 2013).

Gold price was defined as the monthly change in weightedameeof gold price
is used and calculated by the below-mentioned ftamu

GP = (GPp = GPr) e coe e es oo et e e eee e eee v e ere eee eve v eene e (3.10)

Where GPRis monthly weighted average of gold price in timand GR; is
monthly weighted average of gold price in time t-1

Interest rate is defined as the monthly change in the inter@st is used. It is the
weighted average rate of the month end. The fornsuda follows;

02 ;T ) T RN € 3 & §)
Where IRis monthly interest rate in time t and.lRs monthly interest rate in time t-1.
The Adopted M odel

The modified model used in this study is speciisd

SMR; = By + B1IntRy + L2EXR, + BsInfi + LaMSy + € v ve e e v e e . (3.12)
Wheref,, B2, B3, Bs,are parameters of the model which will be estichaigng

the SPSS software.
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Where:
SMR; = Lo+ BiIntRy + B2ExR, + B3Infi + LaMSy + € on e e v v e . (3.13).
Where:
SMR; = Monthly percentage change in stock market returns
ExR; = Monthly changes in the exchange rate
IntR, = Monthly change in the rate of interest (r?)
Inf; = Monthly change in the rate of inflation measurgdronthly changes in
the CPI and measure in Ghana cedi and US$ terms.
Ms; = Monthly change in the money supply
& = Error term
In the above equatiofiy is constant anfl is coefficient of specified
macroeconomic variables while the error term isotketh bye; is the residual error of the
regression. In this study, | used variables coeststith Zhu (2013) and eliminated the
industrial production index and gold price from gguation.
The Stock Market Returns
In this study, | determined the stock market restbm applying changes in the
monthly GSE All Share Index by first calculatingtihonthly average price from the
daily closing price index after which the stock ketrreturn is calculated using the

formula:

M t-1

MR =£Mt_
Mt

-1

Where:
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SMRis the Monthly percentage change of closing vabidke respective indices

M, is Average Monthly Closing price index in timenida

M,_, is Average Monthly closing price index of time.t-1
Inflation Rate

Logically empirical results of the GSE All Sharel@x and inflation relationship
could be classified into a direct relationship betw inflation and the GSE All Share
index. Such results of a direct correlation willdmnsistent with the generalized Fisher
hypothesis. An expected inverse relationship betvike GSE All Share index and
inflation rate, will rather contrast the generatiZzesher hypothesis,

Finally, an outcome of no relationship between@&E All Share index and
inflation rate could be a possible outcome congigenoth independent and dependent
variables. Notwithstanding these three possiblemuts, a theoretical justification for an
inverse short run correlation between the GSE AHr8 index and inflation rate could be
as a result of the influence of revisions in inflatry expectations on stock prices.

With respect to inflation, | expected the GSE Atlage index to correlate
negatively with stock returns since changes iratidh expectation correlates with
purchasing power. Monthly inflationary figures wergtained from the GSS. The rate of

inflation was calculated using the CPI in the faling formula:

InF = (CP'  — CPI ”J*lOO ...................................... ( 3.15)

CPI

Where CPlis monthly Consumer Price Index in time t and ¢ monthly

Consumer Price Index in time t-1.
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Exchange Rate

According to Mehdi, Mehrizi, and Elahi (2011) conting increases in global
trade and capital mobility have made exchange edes) important determinant of
business success and invariably a key determirfaguoty prices. Investors have
utilized the relationship between exchange ratesaock market returns to predict future
trends. This is because for theoretical and englir&asons exchange rate and stock
market returns together play significant rolesétedmining the extent to which a
country’s economy is developed.

In finance theory, the effect of foreign exchangee wvolatility on the value of the
firm cannot be overemphasized, because futureft@ash are affected by fluctuations in
the foreign exchange rates. When a country’s cuappreciates exporters are likely to
have their competitiveness in the internationalketdiminished, thereby affecting net
income with a rippling negative effect on stockcps, which is likely to decline. On the
contrary, importers will make positive gains innbsrof exports thus, improving on their
competitive position on the domestic economy. Assallt importers will realize higher
profits (Mehdi, Mehrizi & Elahi, 2011).

The main currency for international trade in Ghentle United States dollar
(US$), therefore eventual cross rates are finaliz&dS$ terms for both inputs and
imported raw materials. In this study, | used tranthly Cedi-US dollar exchange rate
which was obtained from the GSS and the BoG. Tlohaxge rate the Monthly change
in weighted average exchange rate (the buyingofatee US dollar) was used and

calculated by the below-mentioned formula.
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ER = (ER;p — ER{_1) wuvces vt eee e eeeeee v et e eet ene atn ane e wenene s ane e v e+ (3.16)

Where ER; is monthly weighted average exchange rate in tinaed ER; is
monthly weighted average exchange rate in time t-1
Interest Rate

In theory, there are two index models that illustf@ow the return of an
underlying security reacts to interest rate chamgekstock market index (Khan and
Mahmood, 2013). The importance of interest ratéatians have been extensively
applied by researchers in determining how secsrigacts to interest rate changes.

While checking the sensitivity of stock return moarest rates, Khan and
Mahmood (2013) recommended two variables with éineléncy to predict changes in
stock return, that is, interest rate and stock etaridex. In this study, | used the GSE All
Share index to represent stock market index, homwegeconsistent with prior studies
other macroeconomic variables that are sensitigdck indices have been included in
this study.

To operationalize this study, | defined the ratentdérest as the monthly change in
the interest rate. The interest rate was the myeipiivalent of the 91 Day Treasury Bill
rate There is no dispute about the nexus of inteads to economic activity, as a result, |
used the 91-day Treasury Bill as a proxy to inter&® because it served as an
opportunity cost to investment on the GSE and @dding shares. The 91-day treasury
bill rates were obtained from the monthly bulletmglished by the BoG and the BoG
website. The formula is as follows:

IR = (IRy = IRp—1) wov eoe eee oo oo oo e eee eee aee eee oo e eee et eee een e e (3.17)
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WherelR, is monthly equivalent rate of the 91 day treasillyrate interest rate
in time t and IRz is monthly equivalent rate of the 91 day treasultydte time t-1.
Broad Money Supply (M2

Research revealed a positive relationship betweeadBMoney supply and stock
returns. This is evidenced by the general assettti@ina decline in the rate of monetary
growth precedes bear markets and on the flip sida@ease in monetary growth rate
leads to a bull market (Sprinkel, 1971). In thisdst | defined Broad Money supply as
changes in monthly money supply. This was calcdlase

R T ¥ i OO € 3 € )

Where M2 is monthly money supply (M2) in time t and M4s the monthly
money supply (M2) in time t-1
Operationalization of Macroeconomic Variables

In this study, | investigated the effect of infatirate, interest rate, exchange rate
volatilities, and changes in money supply on stoekket returns on the Ghana stock
market using data for period January 2000 to Deeer®0®13. The macroeconomic
variables | used in this dissertation were constspéthose that were used in Sangmi and
Mubasher (2013) except for the elimination of gotite and production index which
have been justified: | chose the CPI to represdtation rate, Money Supply M2(MS)
as used by Hashemzadeh and Taylor (1998), ExchRaige(EXR) as used by Ming-
Shiun et al., (2007), Interest rate (IR) as useikiina (2005). | chose the CPl as a
proxy for inflation rate and the 91 day Treasury daite as a proxy for interest rate and

GSE All share index. The operational definitiongeviherefore consistent with prior
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studies but within the context of this dissertati@ought to define the variables as
follows:

Inflation Rate: This was measured as changes that occur angdragyaof the
Ghanaian monthly CPI

M1: Was defined as all coins and notes in circulatwthin the Ghanaian
financial system and equivalents that could be eded to cash with ease. M2: Was
defined to include M1, as defined above and adukiiy short-term deposits held by
Ghanaian commercial banks. Therefore MS was ecrivalf MZ as specified in the
regression model and the monthly changes in mosigysly applied to the study. Interest
Rate: This was measured as a proxy to the tre&silirate in Ghana, and the 91-day
treasury bill rate averaged to the monthly rateafdrieving study objectives.

Exchange Rate: This was measured as the domestic currency, lam&an cedi
per United States dollar (US$) and the monthly ergle rate used for my study.
Analytical Strategies

In this study | used descriptive with the aid cht@&ttical Package for Social
Sciences (SPSS) and Eviews to explore the patbtéithe data. The data was analyzed
and tested for stationary in order to eliminatergqus regression results, after which |
analyzed the results and reported on my findings.

Resear ch Questions and Hypotheses
RQ.: Do changes in the monthly exchange rate havafsignt effect on stock

market returns in Ghana during the period Janu@®p 2o December 20137
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RQ,: Do changes in the monthly interest rate haveifsigmt effect on stock
market returns in Ghana during the period Janu@®p 2o December 20137

RQs: Do changes in the monthly inflation rate havendigant effect on stock
market returns in Ghana during the period Janu@®p 2o December 20137

RQy: Do changes in money supply have significant ¢fé¢ock market returns in
Ghana during the period January 2000 to DecembE320

Resulting from literature, the following hypothesesre formulated:
Hypothesis 1

Hol: Changes in the monthly exchange rate have mifisignt effect on stock
market returns in Ghana

H,1:8,=0

H;1: Changes in the monthly exchange rate have aimegagnificant effect on
stock market returns in Ghana

H,1: 8, <0
Hypothesis 2

Ho2: Changes in the monthly interest rate have naifsignt effect on stock
market returns in Ghana

H,2:8,=0

H,2: Changes in the monthly interest rate have atinegaignificant effect on
stock market returns in Ghana.

H,2:8,<0
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Hypothesis 3

Ho3: Changes in the monthly inflation rate as meakbsethe CPI have no
significant effect on stock market returns in Ghana

H,3:6,=0

H,3: Changes in inflation rate as measured by theh@we a positive significant
effect on stock market returns in Ghana.

H,3:8,>0
Hypothesis 4

Ho4: Changes in the money supply have no signifiedféct on stock market
returns in Ghana

H,4:8, =0

H:4: Changes in the money supply have a positiveifgignt effect on stock
market returns in Ghana

H.,4:6,>0
Test Statistic

In this study, | tested the hypothesis that ma@nemic variables (interest rate,
inflation rate, exchange rate and money supplyyénfce stock market return in Ghana
during the period January 2000 to December 20keSime hypothesis had multiple
parameters, | utilized the F-test to investigatetibr there is significant evidence that all

the specified independent variables had zero aeffis at a level of significance of 5%

(a = 0.05). In testing the hypothesis, the null hizesis H,) and the alternative
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hypothesis H,) identified the claim that:

Ho B =80 =L3=L1 =0 i i e (3.19)

H, : At least one of the partial slope coefficientsas equal to zero.

In this wise, my the claim was that macroecononaigables affected stock
market returns. The test Statistic | used was tetafistic since | was interested in a joint

test of significance of all the regressors. Thedistic specified as:

_ RZ/(K —1) ( 3.20)
T RTINSy e e s .

Where:

K is the number of parameters estimated in the model
N is the sample size

R is the coefficient of determination
The critical value given the level of significanmed the degrees of freedom was (
a ). The level of significance for the F-test coull 1%, 5% and 10% but in this

dissertation, | used the 5% level of significannd the degrees of freedom applied in

computing the F-critical [,) were K-1) numerator degrees of freedom aheK)
denominator degrees of freedom. Thus the F-critige specified déNKj,i;a. | computed
the test value (F-calculated) using the procedutkned below. The coefficient of

determination Rz) was then obtained using:

ESS
TSS

R? = ( 3.21) , where;
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ESS is the Explained Sum of Squares. Thus theopadriation in the dependent
variable (Stock Market Returns) explained by trdependent variables (macroeconomic
variables) specified in the model. TSS is the T8tain of Squares. This was the sum of
the total variation in the dependent variable.

The F-test value was obtained using:

. RENK -1
T @L-RYH/N -K)

| then proceeded to make decisions by comparingr{test value computed
above with the critical value also computed abdVe decision rule was to rejecg H
F-calculated was greater than F-critical. F cakadavas not rejected if it was less than
that F-critical. As | have already indicated, | PSS and Eviews software packages to
obtain the probability values associated with thgous tests and used the resultant p-
value to make the claim that macroeconomic vargabaféect stock market return.

In this study, | set the rules as follows: (i) thés a significant evidence in
support of the claim when the p-value calculateshsller than the level of significance
(¢=0.05) against which the test will be conductedudfor the study, when the p-value is
smaller than 5%, it can be concluded that thesggsificant evidence in support of the
claim that macroeconomic variables affect stockkaareturns (ii) if the p-value is
greater than the level of significanee<0.05) then, the researcher will conclude that
there is no significant difference between the peters and zero. This meant that, a p-

value greater than 5% implied a that there wasgrmfeeant evidence in support of the
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claim that macroeconomic variables affect stockketareturns in Ghana during the
specified period.

Test Statistic Justification

The justification for the multiple regression modedtead of the widely used
GARCH model for macroeconomic variables as revebieliterature was consistent
with the explanation given by Koulakiotis et al (&), that the GARCH: (i) assumes that
there is a negative correlation between currentmstand future volatility; (ii) imposes
parameter restrictions that are often violateddiymeated coefficients which may unduly
restrict the dynamics of the conditional varianoecpss; and (iii) is difficult to interpret
whether shocks to conditional variance persistadrimthe GARCH This is because the
usual norms measuring persistence often do noedtgeahaku et al., 2013).

The uniqueness of this study is that, | made useufiple regression model
interspersed with macroeconomic models and vatiestsstatistics to address the
research objectives and questions. | applied thpseific test statistics to determine
whether the prior research findings were consisiatfit findings of this study using
various statistical tests and models to uncoven#tare of the relationship between
dependent and independent variables. | soughtetdhgsunit root test as a diagnostic tool
to guide the recommendations | made in Chapterdedd early motivations for the unit
root test were premised on the determination ecddasting models in differences or

levels within the context of variables that demaoatss constant.
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Threatsto Validity

The extent to which the findings of a researchlmageneralized to a larger
population is one of the concerns of external viglid' his means non representative
samples can be problematic to this dissertatiothimstudy, the population (all listed
stocks on the GSE) was purposely predetermineddore that the dissertation outcome
could be made generalizable to the populationtef&st. | also took into consideration
all 36 listed stocks on the GSE, and therefore rafrtbe stocks were sampled, but rather
aggregated and included in the GSE All Share In@iexhis effect, the generalization of
findings to all elements or firms listed on the lexege will be valid on all listed stocks
on the GSE.

In terms of internal validity, | selected macroeaonc variables that were widely
used in previous studies as proxies for econongicators and eliminated those
macroeconomic variables that may have the tendenaifect generalizability. The
choice of macroeconomic variables and models lss\valried. For example, Chen
(2010) explored a dynamic capital structure obyectf how countercyclical fluctuations
in risk prices, default probabilities, and defdafises arise endogenously through firms'
responses to macroeconomic conditions. The chdio®athly data instead of quarterly
or annual data is to avoid spurious correlatiorbjgnm that might be apparent when using
annual or quarterly data, and without accedingdorapromise on the degrees of

freedom that are required in the choice of the agate lag structures
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Ethical Procedures

Before | commenced this study | obtained prior appl from the Institutional
Review Board (IRB). | am therefore obliged to gotbg terms and conditions of the
IRB. Following the approval of the IRB | obtainedtd from secondary sources, and
from the official websites of Ghanaian institutianandated to publish those
macroeconomics variables. As a result, | will eeghe protection of data as consistent
with the requirements specified by the IRB.

| am also obligated to ensure that the rights atebrity of all institutions listed
for data collection and analysis are kept confided@ind used only for the purpose of this
dissertation (American Psychological Associatia®)2, p. 3). In Chapter 4 of this study,
| laid bare an overview of the results of the stadyconsistent with the objectives and

research questions set in the earlier chapters.
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Chapter 4: Results
Introduction

In this quantitative study, | sought to investigtite relationship between
macroeconomic variables, namely inflation rategri@st rate, exchange rate, and money
supply changes, and stock market returns of listedpanies on GSE during the period
January 2000 to December 2013. | applied a multgdgession model from the works of
Sangmi and Mubasher (2013). The research questiereswhether changes in exchange
rate, interest rate, inflation rate, and money supuld have significant effect on stock
market returns in Ghana using the GSE All Sharexras a proxy for stock market
returns. The null hypothesiblf) was that macroeconomic variables would have no
significant effect on stock market returns in Gharal the alternative hypothesis was
that macroeconomic variables would have signifiedfact on stock market returns in
Ghana.

On the basis of the literature reviewed, | sougtdriswer the research questions
whether monthly changes in selected macroeconoamniahMes would have significant
effect on stock market returns in Ghana duringatiigod January 2000 to December
2013. Because the hypothesis had multiple paramédtetilized the F-test and other
statistical tests to investigate whether there sugsificant evidence that all the specified

independent variables had zero coefficients atel lef significance of 5%a = 0.05).

In testing the hypothesis, the nul() and the alternateH,) identifies the claim

that Hy :B, =B, =P; =P, =0.
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H,: At least one of the partial slope coefficienteidd equal to zero.

In this study, | formulated the research hypothesiexpressed mathematically
based on the research questions wRerp,, B3, andp, represented the coefficients of the
regressors: exchange rate, inflation rate, inteeget, and money supply respectively.

In Chapter 4, | provided transitional materialsifirthe study findings for further
advancement to both academic inquiry and contiibstio Chapter 5. The chapter
focused on the analyses, interpretations, and sksons of the empirical tests. Chapter 4
was divided into four sections: the first secti@alki with data collection and described
the time frame of the study and the extent of regméation of the sampled data relative to
the populations of interest; the second sectiosgimed the statistical output for the time
series, spanning the period January 2000 to Deae®i&. The third section focused on
all statistical inferences from SPSS, Eviews, ardeEoutput necessary for further
comprehension and appreciation of chosen variardstudy outcomes. In the fourth
and final section, | showed the summary of theltesw reported on descriptive
statistics in response to the formulated reseaueistepns.

Data Collection

In Chapter 1, | presented the fundamentals of th@@ian economy and
implications of the selected macroeconomic indisatm stock market returns using the
GSE All Share Index as proxy to stock market retufifhe sampled period for this study
spanned the historic GSE All Share Index returmduhe period from January 2000
and December 2013. To ensure reliability of thgdanonthly data sets of all

macroeconomic indicators and stock market retumased time series data that spanned
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the period January 2000 to December 2013. | theeneediculated the monthly changes
and data sets of selected macroeconomic variabtegive expectation that the larger
time period would provide a more robust analysithefperformance of the stock market
returns using the GSE All Share Index.

Sample Size

The determination of the optimal sample size aitresauring an adequate power
to establish statistical significance of findingsconnection with the nexus between the
selected macroeconomic variables and stock magkatns (Nucu, 2011). For significant
statistical effect, a minimum of 80% is usually astthe rule of thumb because a smaller
sample size may reduce the power of the statigesailts (Agalega & Antwi, 2013).

In this study, | applied a population size witheatnpling that consisted of time
series data during the period January 2000 andrbeee2013. Therefore the data sets
for the GSE All Share Index covered 168 monthlyestations, which yielded 5,040
trading days. This size far exceeded the threstioB% and represented almost 99% of
trading days within the period of my study. Thus sample size is sufficient and large to
achieve the intended study outcomes.

| considered the sample period ranging from Jan2@0@ to December 2013 for
selected macroeconomic variables and stock magkatns or estimated 168 monthly
observations or 5,040 daily observations. The laegaple size | used had the tendency
to increase the power of the test and decreageosbility of a Type Il error, thus

eliminating the possibility of accepting a wrondlriypothesis.
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Report on the Evaluation on Statistical Assumptions of Study

In seeking to analyze the effects of macroeconmaii@bles on stock market
returns, | used several econometric models withulipte regression model, which was
given as follows:

SMR = By + BLEXR; + BoIntR, + B3 InfR, + BiMS; + €4 oo vvvve v vee e (41)

Where,

SMRis the monthly percentage change in stock magkatms.

ExR is the monthly changes in the Exchange rate

IntR is the monthly change in the rate of interest

InfR is the monthly change in the rate of inflation swead by monthly changes
in the CPI.

MSis the monthly change in the money supply

& Is defined as the error term

In the above equatiofly is constant anfl;, B2, Bs, P4 are the coefficients of
specified macroeconomic variables, while the eteaon denoted by, is the residual
error of the regression. To estimate the coeffisieh the macroeconomic variables in the
above model, | applied a multiple regression ansllyased on OLS estimation and
assumed that small sample properties of the OlLiBatslr, that is, the Gauss—Markov
assumptions for time series data, stated below aleoensistent:

The standard set of Gauss—Markov standard assums{tujarati, 1995) or

classical linear regression model is given by:
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Assumption 1: Linear regression model. The regression modédinesar in the
parameters, as shown in Equation 4.2 (Sangmi Mdbiruand Hassan Mohd. Mubasher
(2013):

Ty o e ¥ PSP NRP € 97

In Equation 4.2 | assumed that the relationshipvbeh the predictors variables
designated aX; and the dependent variabgis linear.

Assumption 2: X values are fixed in repeated sampling. | consiiesdues taken
by the regressors as fixed in repeated samples and | assuxiedbe nonstochastic.

Assumption 3: Zero mean value of disturbance @iven the value oX, the mean,
or expected, value of the random disturbance teisizero. Technically, the conditional
mean value of s zero. Symbolically the equation is deducedodlews:

Assumption 4: Homoscedasticity or equal variance pfGiven the value of X, the
variance ol is homoscedastic. That is, the conditional vagsnafu; are identical.
Symbolically, | had: var to bdJ(|X;) = E[U; — E(U;|E(X;)]2 = E(U;2|X;) because of
Assumption 3 =, where var stands for variance.

Assumption 5: No autocorrelation between the disturbances. iGGarey twoX

values X; andX (i # j), the correlation between any twoamdy; (i # j), is zero.
Symbolicallyov(U;U;|X:X;) = E{[U; — EUDNIX}{[U; — E(U)]|X;} =
E;1x)(Uj|X;) = 0, where i and j are two different observations @ere cov means

covariance.

Assumption 6: Zero covariance betweenandX;, orE(U;X;) = 0
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Formally,Cov(U;, X;) = E[U; — EU{][X; — E(X;)]

= E[U;(X; — E(X;)] since EU;) = 0

= E[(U;X;) — E(X;)E(U;) since EK;) is nonstochastic

= E[(U;X;) since EU;) =0

= 0 by assumption.

Assumption 7: The number of observationamust be greater than the number of
parameters to be estimated. Alternatively, the remob observations n must be greater
than the number of explanatory variables.

Assumption 8: Variability in X values. The X values in a giveample must not
all be the same. Technically, var (X) must be &@dipositive number.

Assumption 9: The regression model is correctly specified. igively, there is
no specification bias or error in the model usedmpirical analysis.

Assumption 10: There is no perfect multicollinearity. That isete are no perfect
linear relationships among the explanatory vargble

Assumption 11: The Gauss—Markov theorem holds, which is stataed.tGiven
the assumptions of the classical linear regressiodel, the least-squares estimators, in
the class of unbiased linear estimators have mimmariance are BLUE.

If all the eleven assumptions based on the Gausd«eMa heorem hold then the
multiple parameter estimates of the independenteeaonomic variables | obtained
from the multiple regression results would be tastlpredictors of the criterion variable,
which is the GSE All Share Index. | used four pegalis (exchange rate, interest rate,

inflation rate and money supply), while the criterivariable was stock market returns,
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measured as the GSE All Share Index and | assumaéthe selected macroeconomic
variables were the best predictors for the GSESAHlre Index, if not, then | needed to
conduct a further tests in order to eliminate aoteptial biases to make the OLS
regression estimated BLUE.

Time Series Results and M easur ements of M acroeconomic Variables

In this study, | selected four macroeconomic predgcnamely: exchange rate,
interest rate, inflation rate, money supply anddhierion variable was stock market
returns, as measured by the GSE All Share Indevade use of 168 monthly time series
observations for all variables from January 200Dégember 2013, that is, N=168 (See
Table 1 below) and performed the calculations liervtarious descriptive statistics for the
selected variables under study. This approach avagltin the description of the basic
characteristics of selected variables. Descripgtagistics of my study variables were
presented in Table 1. The table displayed datadmple means, medians, maximums,
minimums, standard deviations, skewness, kurt@sigedl as the Jarque-Bera statistics
and probabilities (p-values).
Table 1

Results of Descriptive Satics of Sudy Variables

ASI EX INT INF MS
Mean 3901.654 1.129417 21.1194 224.5368 5624.751
Median 3675.75 0.9235 19.23 200.25 3338.25
Maximum 10890.8 2.0882 47 1401.1 20190.4
Minimum 739.7 0.3626 9.13 53.98 392.9
Std. Dev. 2938.126 0.412844 10.18022 144.3246 9584,
Skewness 0.577904 0.669578 0.838699 3.341081 156792
Kurtosis 2.28347 2.394636 2915 27.26664 2.937497
Jarque-Bera 12.94515 15.11864 19.74622 4434.646 643827
Probability 0.001545 0.000521 0.000052 0 0
Sum 655477.9 189.742 3548.06 37722.19 944958.2
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Sum Sq. Dev. 1.44E+09 28.4635 17307.35 3478543 E5-0%
Observations 168 168 168 168 168

Note: Variables were all asymmetrical and positivadewed with right tails longer that left tailshére is no
randomness and exchange rate, interest rate jomfledte, interest rate and money supply are ajl sensitive to
periodic changes and speculation.

The descriptive statistics indicated that the mesduoes of variablesA3, EX,
INT, INF, andMS) were 3901.654, 1.129417, 21.11940, 224.5368, 3624,
respectively, for aggregate share price index, @xgh rate, interest rate, inflation rate
and money supply. The maximum values of the vagmbktween the study periods were
10890, 2.088200, 47.000, 1401.100 and 20190.4@h&EGSE All Share Index,
exchange rate, interest rate, inflation rate andeysupply, respectively. The standard
deviations for each variable indicated that dateewadely spread around their
respective means.

Generally skewness measures the symmetry of thébdison and explains
whether the mean is at the center of the distidouvith a skewness value 0 if considered
normal. Therefore negative value indicates a sketlie left (left tail is longer that the
right tail) and a positive values indicates a skewhe right (right tail is longer than the
left one. The descriptive statistics from Tableeteaaled that the variables were all
asymmetrical. In this study, | found all variabtesde positively skewed, meaning that
their right tails are longer than their left ones.

In this study, | conducted statistical analysisisoertain the characteristics of the
location and variability of the various sourceshs secondary data and to determine the
extent to which the data was peaked. | used théoKigras a statistical measure to

ascertain the extent to which the data was peak#édtan relation to the normality of the
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distribution. A normal distribution has a value3fA kurtosis >3 indicates a sharp peak
with heavy tails closer to the mean (leptokurt&kurtosis < 3 indicates the opposite a
flat top (platykurtic). Looking at the results showm Table 1, the distributions of
variables were platykurtic and the p-value of taejde-Bera test statistic for all variables
were lesser that the 0.05 critical values. Thasdteal implication of the Jarque Bera test
statistic is that the null hypothesis was reje@ed the alternative hypothesis was
accepted since the residuals were normally digethu

The descriptive statistics from Table 1 showed thatvalues were not normally
distributed about their mean and variance. | fonadandomness in data. This indicated
that aggregate stock prices on the GSE and theom@amnomic variables of exchange
rate, interest rate, inflation rate, interest &atd money supply were all very sensitive to
periodic changes and speculation. To interpreguh@l that an individual investor could
earn considerably higher normal rate of profit fritra GSE and this revelation
demonstrated the degree of efficiency of the GSilithonally, individual investors and
corporations could earn higher profits and interatgs from the economy and foreign
companies could earn considerably higher returtsrms of exchange rate pointing to
the generally highly volatile nature of Ghana's rrmmy.

Statistical Tests
Testson Time Series Data: Unit Root, Stationarity and ADF Test

To perform a pretest to ensure there is a statyor@integration relationship

among variables, | assumed macroeconomic datanormeationary. Therefore to

proceed with the OLS estimations, | investigatezltime series properties of the



112
variables by utilizing unit root test and to test the existence of a stochastic trend in the
adapted regression model. This is equivalent taesieng of the null hypothesis and this
can be established by testing for the unit rodt T#se motivation for this approach is the
research expositions such as Fosu, Bondzie andr©k3@14), when they applied the
ADF test and the unit-root testing on the ADF téstonsistent with these expositions, |
performed the ADF test as presented in Table 3.

Statistically it has been established that manyewgoc time series data such as
inflation rate, interest rates and stock indicest ja mention a few exhibit trending
behavior of nonstationary in the mean, standardatiem and other statistical inferences.
Though the unit root testing has been criticizedragecessary and complicated because
the test does not exploit prior knowledge of thewgh status of the time series (Nymong
and Misati, 2010), yet the unit root tests willinéb determine the difference time series
data and ensure stationarity.

In this study, | used statistical tests togethehwconomic theory to answer the
research questions whether macroeconomic varilbesignificant effect on stock
market returns in Ghana. The time series datafiseteto be strongly stationary on
condition that the joint distribution is not timel@vant. In this case the statistical
inferences from the data | obtained did not depntime and the correlations across
time were expected not to change.

As a result of the persistent change that couldioiccthe specified
macroeconomic variables, it is important to maleephbssible effect of the relationship

between the selected macroeconomic variables an@8t All Share Index clear with
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respect to the research time dimensions. To gendrthis problem, | performed the unit
root test to ensure stationarity. The stationdast ensured that the statistical properties
of the selected variables, namely; inflation rateshange rate, interest rate, and money
supply did not change overtime. Additionally, that®narity estimation on nonstationary
variables had the tendency to give a misleadingmater estimate of the relationship
between macroeconomic variables and stock markenise and therefore the test was
necessitated by this condition.

Stationarity is important for estimation: applyilegst squares regressions on
nonstationary variables can give misleading paranestimates of the relationships
between variables. Finally, | checked for statidgao enable me make an accurate
prediction in forecasting the effect of the macmeamic variables on the GSE All Share
Index.

The ADF unit root tests will therefore help in daténing the difference time
series data and ensure stationarity (Nyamongo &t}i2010). Hence | conducted the
ADF test with constant intercept only scenario assumed the same null hypothesis of
no unit root in the data series. However, becaus@DF test is sensitive to the lag
length of the series, first the optimal lag lengtds determined by performing a test. A
maximum lag order of 2 was selected based on the&e information criterion (See
Table 2).

Table 2

Lag Selection Test Endogenousvariables: AS INF INT EX MS Exogenous Variables: C

Lag LogL LR FPE AIC SC HQ

0 -4461.717 NA 1.22e+18 55.83396 55.93006 B8
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1 -3262.678 2308.150 5.16e+11 41.15847 41.73507 41.39261
2 -3138.535 231.2157 1.50e+11 39.91919 408762 40.34843
3 -3086.301 94.02077 1.07e+11 39.57876 41.11635 40.20313*
4 -3069.005 30.05153 1.18e+11 39.67507 41.69315 40.49454
5 -3042.853 43.80597 1.17e+11 39.66066 42.15924 40.67524
6 -3008.566 55.28743 1.05e+11 39.54457 42.52365 40.75427
7 -2982.156 40.93435 1.05e+11 39.52696 42.98653 40.93177
8 -2941.483 60.50169* 8.80e+10* 39.33104* .24311 40.93096
0 -4461.717 NA 1.22e+18 55.83396 55.93006 B8

Note: * indicates lag order selected by the criteri

LR: sequential modified LR test statistic (eac$t & 5% level)
FPE: Final prediction error

AIC:Akaike information criterion

SC: Schwarz information criterion

HQ:Hannan-Quinn information criterion

After determining the optimal lag length, the AD#5t | proceeded to test for the
stationarity or otherwise of all the variableshe series at level. The results are indicated
in Table 3.

Table 3

Results of Augmented Dickey- Fuller (ADF) Sationarity Tests at Level

Variables ADF test statistic Test Critical Valués a *P-value
5%

ASI -1.460804 -2.878723 0.5511

INF -2.600786 -2.878937 0.0948

INT -2.267946 -2.879045 0.1837

EX 0.501059 -2.878829 0.9863

MS 2.833022 -2.880088 1

* MacKinnon (1996) one-sided p-values.

In this study, | compared test statistic value Whtht of test critical value at 5%
significance and considering p-value | found tHkfive variables ASl, INF, INT, EX
andM$) had unit roots. This is because the absolutesgabdi the ADF test statistic for
each of these variables were lesser than the @bs@uables of the test critical values at
5%. In addition, the p-values corresponding to e#dhe ADF test statistics for all

variablesASl, INF, INT, EX andMSwere greater than 5% (55.11%, 9.48%, 18.37%,
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98.63% and 100%), respectively. Resulting from tasult, the null hypothesis of no unit
roots in the data series could not be rejectedlagr@fore accepted. All the variables
having unit roots have been transformed into @r§erence to bring stationarity in these
data, thereafter, the modified data was used imihi@variate regression model in this
study.

In order to ascertain whether or not the variablere integrated or not, | carried
out the ADF test at first difference. The resuliswsn in Table 4 indicated that all the
variablesAS, INF, INT, EX andMSwere stationary at first difference, meaning thaty
all had one unit root and represented a stablsgg¢s. | found that the p-values of all
variables were are less than 5%, the absolute valuhe ADF test statistics for all of
AS, INF, INT, EX, andMS, were also found to be greater than their corredipgrntest
critical values at 5%. This implied that the nujplothesis oAS, INF, INT, EX andMS,
each having unit roots at first difference could lo® accepted at 5% significance level.
Hence, | concluded that at first difference allighles, that is AS, INF, INT, EX and
MSrepresented a stationary series integrated ofdrcr, | (1).

Table 4

Results of Augmented Dickey- Fuller (ADF) Stationarity Tests at 1% Difference

Variables ADF test statistic Test Critical Valués a *P-value
5%

ASI -10.97896 -2.878829 0

INF -11.82857 -2.878905 0

INT -8.767147 -2.878829 0

EX -6.843981 -2.878829 0

MS -17.0577 -2.878829 0

*MacKinnon (1996) one-sided p-values.
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Report on the Variance Inflation Factor (VIF): A Test for Multicollinearity (MC)

In this study, | examined macroeconomic variabfésceon the GSE All Share
Index. Since economic variables are not staticiehdency for multicollinearity to pose
some problems with respect to the independentiasgdinflation rate, interest rate,
exchange rate, and money supply) strengths to iexihla behavior of the GSE All Share
index may arise.

Multicollinearity exists when the predictive varias, in this case the chosen
macroeconomic variables are correlated. Genetthlgyrule is that in a correlation
matrix, a range of -0.70a and +0.70 is acceptalll@nornu, 2012). In order to check
multicollinearity among independent variables, ggasted rule of thumb is that if the
pairwise correlation between two regressors is gk in excess of 0.7,
multicollinearity may pose serious problem. | cocteal a test for multicollinearity based
on Pearson’s correlation analysis. The test wadwdrd on the sample data based on
one of the basic assumptions underlying OLS esiimalhat regressors should not be
mutually correlated. If more than one of them igrelated with others, multicollinearity
is said to exist. The logic behind this assumptibno multicollinearity and the need to
carry out the test is that, if two or more indepamtdvariables are linearly dependent on
each other, one of them should be included instéadth, otherwise, it will increase
standard error thereby making my results biased.

Since the highest correlation numbers are lower hg, for interest rates and
exchange rates & —0.335), inflation rate and exchange rate<{ 0.694), inflation rate

and interest rater (= —0.395), money supply and interest rate<{ —0.320), money
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supply and interest rate £ 0.664) (Issahaku et al., 2013). The results clearly sftbw
that none of the independent variables were higbiyelated, except money supply and
exchange rater (= 0.966). However, given that money supply has a weakaason
with interest rates and inflation rate, it couldassumed that there was no existence of
serious multicollinearity amongst independent Jaega. In Ghana it has been established
that exchange rates movement has significant efi@e@DP and the government of
Ghana had used monetary policies as a stabiliz&dmrfor growth. Therefore
eliminating exchange rate and money supply frormtbeel will be at variance with
economic reality (Agalega and Antwi, 2013).

Analysis of the Variance Inflation Factor (VIF)

In this study, | performed further test to meadheeimpact of collonearity among
the selected macrocosmic variables through thecgtian of the Variance Inflation
Factor VIF). The set a rule for this study is that, th&H) =1/Tolerance and thélF
>=1. The VIF test was performed in order to meadueesiktent to which the repressors
were related to other repressors and to find out the relationship affected the stability
and variance of the regression estimates. Thenaiaf the OLS estimator for typical

regression coefficient (sg)) can be shown as follows:

2

A~ o
Var () = si1—RD)

Where,
Si = X7-1(Xij — X;)? andR? is the unadjustefl® is regressed; against all the

other explanatory variables in the model, thaagainst a constatt,, X, , X5
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o Xi—1.Xi+1, Xx - Assuming the absence of a linear relationshipvdenX;and the

selected macroeconomic indicators in the regressiotiel, therR? was expected to

. A 2
have a zero value with/ to be? /..

Mathematically the expression for VY, will yield aVIF asVIF(f;) = 1_1R?,

Tolerance §;), =1/VIF, =1 — R?

From Table 5 the results clearly showed that ndrieeoindependent variables
are highly correlated, except money supply and axgh rate(r=0.966). Hence the
relationship between exchange rate and money sapelthe most important when it
comes to the issue of multicollinearity; the redaships between the other independent
variables are not very important when it comes tdticollinearity.

In order to invalidate some of the basic assumptiarderlying the estimation in
guantitative terms and to determine the extenbbinearity relationship, | performed
collinearity diagnostics test and the purpose wadéntify the presence of
multicollinearity and to further establish the mrese of highly intercorrelated predictor
variables in the regression models.

The relationship between the VIF and the tolerandex was readily established;
a higher VIF or on the flipside a tolerance indexah is lower yields a variance which is
higher in terms of; Thus a higher possibility of reportifig insignificant. This
relationship as established demonstrated the preserd effects of MC. The VIF
therefore is an important statistical tool or pihaoes for the identification of MC.

Procedurally, | used the explanatory variableg, ihdhe selected macroeconomic



119
variables to establish the existence of MC in g#ggession model. From these procedures
| expectedk — 1 values for VIF. Additionally if | found any of thexplanatory variables
to be high then | will indicate the presence of MC.

To assess the MC between the independent varidlitas)d the tolerance and
the VIF as two collinearity diagnostic factors winicould help in identifying
multicollinearity. The rule of thumb is, a smalléance value indicates that the variable
under consideration is almost a perfect linear doatlon of the independent variables
already in the equation and that it should notdued to the regression equation. All
variables involved in the linear relationship viiflve a small tolerance. Some suggested
that a tolerance value less than 0.1 should bestigated further. If a low tolerance value
is accompanied by large standard errors and ndfiseymce, multicollinearity may be an
issue.

Table 5

. Analysis of Variance Inflation Factors(VIFs) of Macroeconomic Variables

Standardized 95% Confidence

Coefficients Interval for B Collinearity Statistics

Std. Lower Upper Tolerance VIF
Model Error Beta T Sig. Bound Bound
1 (Constant) -

1393.72 0.052 0.959 2679 747 2824.414
ExR 1.79 0.058 0.658 0.511 -2.357 4713 0.489 2.047
IntR 19.393 -0.447 -6.651 .000* -167.281 -90.692  830. 1.195
InfR 1769.57 1.407 5.658 .000* 6517.436 13505.893 .06D 16.365*
MS 0.127 -1.687 -7.05 .000* -1.142 -0.642 0.066 158*

Note: The tolerance value aNtF significant at 0.05 level and this is computed ®asure the impact of collinearity
among the variables in a regression model andngated as\{IF) =1/Tolerance.

From Table 5, it could be observed that tolerdaceors for the two independent

variables exchange raEeR) and Money supply{S) are very small (0.061 and 0.066,
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respectively). Although their standard errors appede low (Std. Error = 1.407 and -
1.687, respectively), the values are significarit.@b levels respectively (p=0.000< 0.05)
in both cases. To be able to finally conclude @ngresence of multicollinearity between
the two variables, the value of the variance irdlafactors needed to be further
examined; as | have already indicated if W#E is found to be high then multicollinearity
and instability of the beta coefficients of thenegsion model will be concluded to exist.

Looking at Table 5, the VIFs f&xR andMSare 16.365 and 15.154, respectively,
which are very high compared to the “rule of thub® value of 10. This indicates the
presence of high multicollinearity between the weoiables. However, | also found from
Table 6 the adjusted R square shows that theasédtip is an actual one and therefore
the predictors cannot be declared as redundant.

Table 6

Correlation Matrix Macroeconomic Variables and GSE All Share Index (SMR)

SMR ExR IntR InfR MS
SMR Pearson 1b
Correlation
Sig. (2-tailed)
ExR Pearson -0.033 1
Correlation
Sig. (2-tailed) 0.668
IntR Pearson -.407" -.335" 1
Correlation
Sig. (2-tailed) 0 0
InfR Pearson 0.09 694 -.395° 1
Correlation
Sig. (2-tailed) 0.243 0 0
MS Pearson -0.146 .966 -.320 664" 1
Correlation
Sig. (2-tailed) 0.059 0 0 0
N 168 168 168 168 168

**_Correlation is significant at the 0.01 leveH@iled).
Note: The adjusted R square shows that the rektipris an actual one and not merely due to spsitiegression
problem.
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From Table 7 the R value of 0.384 indicated a mateecorrelation between
aggregate share price index of the GSE and thenfiagroeconomic variables. The R
square indicated that about 38.4% of fluctuationaggregate share index on the GSE.
This result is attributed and explained by the rmaconomics variables while the 61.6%
could be explained by other factors not relatetthéochosen macroeconomic variables.
The adjusted R square showed that the relationslap actual one and not merely due to
spurious regression problem.
Table 7

Regression Satistic Showing the R, R Square and Adjusted R Square

Model R R Square Adjusted R Square  Std. Erroref th
Estimate
1 .620 0.384 0.369 2333.71

Note: a. Predictors: (Constant)S, IntR, InfR, ExR

Analysis of F test and the Durbin Watson Statistic

The ANOVA or F test, shown in Table 8 indicatedravalue of 25.426 with
significance of 0.0Q{ < 0.05) and provided statistical evidence that the mamoemic
variables of exchange rate, interest rate, infltatede and money supply are
simultaneously and jointly affected the GSE All &hbdex. But | cannot draw a firm
conclusion based on these results because thessegreesults displayed in Tables 6, 7
and 8 were based on level, nonstationary datassanié could represent a spurious

problem.
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Table 8

ANOVA? of Effect: Macroeconomic Predictors on Stock Market Returns

Sum of
Model Squares Df Mean Square F Sig.
1 Regression 5.54E+08 4 1.39E+08 25.426 000
Residual 8.88E+08 163 5446200
Total 1.44E+09 167

a. Predictors: (Constant), MS, IntR, InfR, ExR
b. Dependent Variable: SMR

In this study, | considered the significance ofitidividual coefficients of the
multiple regression results as shown in Tablet@ould be seen that exchange rate,
interest rate and money supply was statisticafpiicant, and beta coefficients(p<
0.05); only inflation rate had a statistically igsificant coefficient > 0.05). The
findings of this statistical outcome revealed thistence of spurious regression.
Table 9

The Predictive Results of Coefficients of Regression on Stock Market Return

Unstandardized Standardized Correlations
Coefficients Coefficients
Zero- Partial Part

Model B Std. Error Beta T Sig. order
1 (Constant) 72.334 1393.72 0.052 0.959
ExR 10011.67 1769.57 1.407 5.658 .000* -0.033 .405*0.348
IntR -128.987 19.393 -0.447 -6.651 .000* -0.402 624 -0.409
InfR 1.178 1.79 0.058 0.658 0.511 0.09 0.051 0.04
MS -0.892 0.127 -1.687 -7.05 .000* -0.146 -.483* .43B

a. Dependent Variable: SMR *Significant at 0.05lev
Table 10

Regression Results and Durbin-Watson Statistic

Variable Coefficient Std. Error t-Statistic Prob.
C 72.33359 1393.723 0.0519 0.9587
EX 10011.66 1769.566 5.657694 0

INT -128.9865 19.39341 -6.651048 0

INF 1.178113 1.790235 0.658077 0.5114

MS -0.892205 0.126552 -7.050099 0
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R-squared 0.384222 Mean dependent var 3901.654
Adjusted R-squared 0.369111 S.D. dependent var 2938.126
S.E. of regression 2333.71 Akaike info critario 18.37762
Sumsquaredresid 8.88E+08 Schwarz criterion e

Log likelihood -1538.72 Hannan-Quinn criter. ABH35
F-statistic 25.4265

Note: The Durbin —Watson statistic obtained by ingrihe analysis using the data series at levehhadue of
(d = 0.119394 < 1), providing evidence of high presence of positeeal correlation among residuals, again
indicating that successive error terms are, ona@e close in value to one another

The Durbin-Watson statistic lies between 0 and #hd Durbin—Watson statistic
is substantially less than 2, it showed the excstef positive serial correlation. If the
Durbin—Watson is less than 1.0, it indicates theeaaf serious positive serial correlation
among regression residuals (Syed and Anwar, (2012 .Durbin —Watson statistic
obtained by running the analysis using the dateseat level has a value af &

0.119394 < 1), providing evidence of high presence of positieeal correlation among
residuals, again indicating that successive eeamwns are, on average, close in value to
one another (See Table 10). Additionally, the pseadf the observed R-squared value of
the Breusch-Godfrey Serial Correlation LM Test.i5908, which is greater than 0.05,
which leads to my conclusion that the null hypoisie$ no serial correlation among the
regression variables cannot be rejected (See Tdb)eln effect, both the Durbin-Watson
test and the Breusch-Godfrey Serial Correlation Tédt indicated presence of high
serial correlations in the regression residualse\al, providing further evidence on the

non-stationarity of the data series and affirming meed to make them stationary.
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Breusch-Godfrey Serial Correlation LM Test

F-statistic 1.619531 Prob. F(2,161) 0.2012
Obs*R-squared 3.313234 Prob. Chi-Square(2) R19
Table 12

First Differenced (D1) Regression Results and Durbin-Watson Test
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Variable Coefficient Std. Error t-Statistic Prob.

C 4.829988 54.41274 0.088766 0.9294
INF_D1_ 0.003155 0.406952 0.007753 0.9938
INT_D1_ -1.615853 27.69365 -0.058347 0.9535
EX _D1_ -420.9398 2622.644 -0.160502 0.8727
MS D1 -0.00511 0.100535 -0.050831 0.9595
R-squared 0.019722 Mean dependent var 1.29E-14
Adjusted R-squared -0.01681 S.D. dependent var 584.4505
S.E. of regression 589.3424 Akaike info criterion 15.63667
Sumsquaredresid 55919246 Schwarz criterion 15.76683
Log likelihood -1306.48 Hannan-Quinn criter. 15.68949
F-statistic 0.539844

| converted the data series to first differenced faund that the Durbin Watson

statistics was 2.008421, which was approximates(tee Table 12). | found that at first

differences there was no serial correlation ameggession residuals (Table 12). This

provided a strong support and justification as hywhe regression parameter estimates

using the first differenced data series was mdriahie than those obtained using the data

at level. Hence the parameter estimates of thepraitegression models using first

differenced data shown in Table 12 are BLUE estwaf the relationship between stock

market returns and the four macroeconomic varidhias those obtained in Table 9.
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The hypothetical estimations based on empiricalewie is supportive of a
positive effect of inflation rate on stock markgt(0.003155), a negative effect of
exchange rate on stock market retfis 420.9398), a negative effect of the interest
rate on stock markep£& —1.615853). Only money supply had a negative effect as
opposed to the expected positive effect on stoakebaeturn = —0.005110)

From inferential statistics the R-square valuedatis that only about 1.972% of
total variations in stock market returns on the @8&d be accounted for by changes in
exchange rate, interest rate, inflation rate, andey supply. This indicates the probable
exclusion of some other macroeconomic variablesciwtould have better predicted
stock price movements on the GSE than the foureshosthis study, for example the
GDP though an important variable was not incluagethe model. The p-value of the F-
statistic indicates that the four macroeconomicaldes do not significantly affect stock
market returns in Ghana (Table 13) and this may laésdue to the rapidity to which
information on the selected variables impounds theoGSE All Share Index..

Table 13

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.548686 Prob. F(4,163) 0.7002
Obs*R-squared 2.232014 Prob. Chi-Square(4) 3269
Scaled explained SS80.58720 Prob. Chi-Square(4) 0.0000

The chi-squared probability value of the Breuschyd®aGodfrey
Heteroskedasticity test is 0.6932, which is gretitan 0.05, means the null hypothesis

that residuals are not heteroskedastic (i.e. theynamoscedastic) cannot be rejected
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(i.e., it is accepted). Therefore, the alternabiypothesis, that the residuals are
heteroskedastic is rejected.

The Whites’ Heteroskedasticity test further indezhthat the residuals were not
heteroskedastip(< 0.05). This implies that the null hypothesis that resiid are not
heteroskedastic (i.e. they are homoscedastic) eattepted, meaning that the
alternative hypothesis that residuals are hetedasite (i.e. they are not homoscedastic)
is rejected. Hence, it is concluded based on Brefsgan-Godfrey Heteroskedasticity
and Whites’ General Heteroskedasticity tests thatetis no heteroskedasticity in the
above model, meaning that the error terms of albtsées have equal variances after first
differencing of data series.

Table 14

Whites General Heteroskedasticity Test: White

F-statistic 25.75638 Prob. F(14,153) 0.0000
Obs*R-squared 117.9522 Prob. Chi-Square(14) 00@.0
Scaled explained SS181.5984 Prob. Chi-Square(14)  0.0000
Table 15

Associated Analysis On Whites Heter oskedasticity Test

Variable Coefficient Std. Error t-Statistic Prob.

C -1.27E+08 25524251 -4.992480 0.0000
EX 2.91E+08 61099011 4.759671 0.0000
EX"2 -1.90E+08 75168077 -2.524694 0.0126
EX*INT -2991785. 1215658. -2.461041 0.0150
EX*INF -352672.7 334081.5 -1.055649 0.2928
EX*MS 33322.68 6072.016 5.487912 0.0000
INT 2807304. 951432.0 2.950610 0.0037
INTA2 -33199.10 9850.843 -3.370179 0.0010
INT*INF 17969.00 3641.621 4,934341 0.0000
INT*MS -104.2915 77.82514 -1.340075 0.1822

INF 24149.90 284431.7 0.084906 0.9324
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INF"2 3.011883 11.27339 0.267167 0.7897
INF*MS 13.49709 21.79986 0.619136 0.5367
MS -11576.09 3517.755 -3.290762 0.0012
R-squared 0.702097 Mean dependent var 5284111.
Adjusted R-squared 0.674837 S.D. dependent var 9585348.
S.E. of regression 5465856. Akaike info cridari 33.95098
Sumsquaredresid 4 57E+15 Schwarz criterion 202

Log likelihood -2836.883 Hannan-Quinn criter. 4.%419
F-statistic 25.75638 Durbin-Watson stat 0.34197
Prob(F-statistic) 0.000000

The p-values of the 1-tailed bivariate correlatishewn in Table 16 indicate,
that, whereas the relationship of stock marketrnstwith interest rate and money supply
are significanty < 0.05), exchange rate and inflation rate are not sigaiftly related to
stock market returng (> 0.05).

Table 16

Corréelation Matrix

SMR ExR IntR InfR MS
Pearson SMR
Correlation -0.033 -0.402 0.09 -0.146
ExR -0.033 -0.335 0.694 0.966
IntR -0.402 -0.335 -0.395 -0.32
InfR 0.09 0.694 -0.395 0.664
MS -0.146 0.966 -0.32 0.664
Sig. (1-tailed) SMR . 0.334 .000* 0.122 .029*
ExR 0.334 . 0 0 0
IntR 0 0 0 0
InfR 0.122 0 0 0
MS 0.029 0 0 0
* Correlation significant at 0.05 significance
Table 17
Model Summary
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 .620 0.384 0.369 2333.71

a. Predictors: (Constant), MS, IntR, InfR, ExR
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The R-square and Adjusted R-square values showabte 17 indicate that the
linear combination of macroeconomic indicators acdted for 38.4% or 36.9%,
respectively of variations in stock market returfisis relationship between the
macroeconomic indicators and stock market returastatistically significant, F
(4,163)= 25.426,p < 0.05 (See Table 16 below). This finding was obtainddgis
nonstationary data series at level. And given tiratresiduals diagnostic tests indicated
the violation of some of the OLS assumptions remflifor parameter estimates to be
BLUE, the parameter estimates obtained in the abodeng cannot be trusted. Yet the
analysis still points out the fact that macroecomovariables are important predictors of

stock market returns.

Table 18
ANOVA®
Sum of
Model Squares Df Mean Square F Sig.
1 Regression 5.54E+08 4 1.39E+08 25.426 000
Residual 8.88E+08 163 5446200
Total 1.44E+09 167

a. Predictors: (Constant), MS, IntR, InfR, ExR
b. Dependent Variable: SMR

Substituted Equation and I nferential Interpretations of Joint Regressors
The unstanardized B coefficients shown in Table 17 below letalthe
following regression equation:
Predicted SMR:
= 72.334 + 10011.665Exr — 128.987IntR + 1.178InfR

— 0.892MS oo ooe oo oo e e e (A4)
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The model equation obtained above suggests thatrmhaicreases in exchange
rate and inflation rates could cause stock masketms to increase by
10011.665 and 1.178 units, respectively. On the contrary, one unit increasesterest
rates and money supply could result in decreass®ak market returns by

128.987 and 0.892 units, respectively.

Table 19
Coefficients®
Unstandardized Standardized Correlations
Coefficients Coefficients
Zero- Partial Part
Model B Std. Error Beta T Sig. order
1
(Constant) 72.334 1393.723 0.052 0.959
ExR 10011.665 1769.566 1.407 5.658 .000* -0.033 5%400.348
IntR -
-128.987 19.393 -0.447 -6.651 .000* -0.402 -.4623.409
InfR 1.178 1.79 0.058 0.658 0.511 0.09 0.051 0.04
MS -
-0.892 0.127 -1.687 -7.05 .000* -0.146 -.48306.433

a. Dependent Variable: SMFSgnificant at 0.05 level

*Sgnifiant at 0.05 level

Although equation 4.3 above yields predicted stoekket return scores, the
weights are not useful for understanding the netatinportance of the macroeconomic
indicators. Weights are interpretable if the indegent and dependent variables are
standardized to have a mean of 0 and a standaratidevof 1(z scores). The
standardized weights indicated at the Beta coefiisiin Table 5 lead to the following
equation:

ZPredicted SMR — 141ZEXR - 0-4’SZIntR + 0-06ZInfR - 169ZM5 per e was aen o e (45)
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The p-values of the t statistic indicate that with exception of inflation rate,
both the B and Beta weights of the remaining mamnemic variables of exchange rate,
interest rate, and money supply were all statifyicagnificant o < 0.05). However, the
effects of interest rate and money supply are megjavhereas that of exchange rate is
positive. The Partial column under Correlationsvahan Table 19, lists the partial
correlations for each predictor as it was evalu&eds weighting in the model (the
correlation between the predictor and the dependirdble when the other predictors
are treated as covariates).

The results shown in Table 18 indicated that wrenmeaney supply and interest
rates both exerted negative and statistically mamt influences on stock market
returnsp < 0.05), the effect of exchange rate, though also skediby significant was
positive. Inflation rate, however, did not haveatistically significant effect on stock
market returns. Furthermore, the part column uerelations also shown in Table 19,
lists the semi partial correlations for each premtionce the model is finalized; squaring
these values revealed a percentage of variancepeadictor uniquely explained.

In this study, | found that exchange ra&R) alone accounted for about 12.1%
(i.e.0.348 * 0.348 = 012.1%) of variations in stock market returr@{R). Interest rate
and inflation rates account for 16.7% (-0.409*-®@#016.7) and 0.16%@{.04 * 0.04 =
0.16), respectively of variations in stock market resjwhereas money suppiM§
accounts for 18.7% @-4333 * —0.433 = 18.7% of total variations irBVIR. Money

supply (18.7%), followed by interest rate (16.7%)lowed by exchange rate (12.1%)
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accounted for the greater variations in stock ntanddeirns whereas inflation rate
(0.16%), contributed very little to total variat®m SMR.

From the foregoing, | concluded that the macroenuoandicators of money
supply, interest rate, and exchange rate are tts¢ significant predictors of changes in
stock market returns in Ghana during the specpibd, however; changes in inflation
rate do not significantly predict variations in@tanarket returns.

Testing of Hypothesis

The above analysis provided evidence for the ngjedf the null hypothesis, H
that Macroeconomic variables have no significaféatfon stock market returns in
Ghana during the period January 2000 to DecembEs,20 favor of the alternative,;H
that Macroeconomic variables have significant eftecstock market returns in Ghana
during the period January 2000 to December 2013.

Diagnostic Test Statistics and I nter pretations

In this study, | performed various diagnostic testensure that the data series
was consistent with all the OLS assumptions, Tihedades the ADF stationarity tests;
Heteroskedasticity Test; Breusch-Godfrey Serialr€lation LM Test; Johansen-Juselius
Co-integration Test Results, VECM and Engle-Grar@musality Test Results. The
rationale behind performing all the above testseisause time series data by nature are
nonstationary and as a result there is the nepdrform a number of diagnostic tests to
eliminate stationarity, establish long-run and sion cointegrating relationships, ensure
the conditional variance of residuals for all indegent variable are the same, and

establish the direction of causality among variable
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To test for the stationarity of the series of stisdy, | carried out the Unit root
tests. The Augmented Dickey Fuller Test was usbdrd are three models of the ADF

test specified as follows:

AYt == ﬁl + (th—l + al + Et Haa e am nEn wwew s s mEE mEn wes wes s mEn EEs was wes aa nwm wms wws waa s (4.6)
AYt == ﬁl + ﬁzt + (th—l + al + Et Paa man mmn wms was w s maa nmn wms wes wes mE mE@ wws wes mn mw nwmoa s (4.7)
AYy = @V g Q F Ep e e e e et et et et et e e e e e e e e e e e e e (4.8)

ADF test results from all three scenarios represgeint equations 4.6, 4.7, and 4.8
above, given that there are sufficient number afeolations should give the same
results.

In this study, | carried out the ADF test basedt@assumption of intercept only,
implying that the differenced values of the dependariables are related only to a
constant@;) in one period lagged valu&s(,) and the constantg; and ¢, .

Table 20

Results of Augmented Dickey- Fuller (ADF) Sationarity Tests at Level

Variables ADF test Test Critical *P-value
statistic Values at 5%

ASI -1.460804 -2.878723 0.5511

INF -2.600786 -2.878937 0.0948

INT -2.267946 -2.879045 0.1837

EX 0.501059 -2.878829 0.9863

MS 2.833022 -2.880088 1

* MacKinnon (1996) one-sided p-values.
Table 20 presents the summary of unit root tesalidhe dependent and predictor
variables using ADF test. The ADF test was condletigh constant intercept only

scenario and assumed the same null hypothesis wfibooot in the data series.
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Because the ADF test is sensitive to the lag lengthe series, first the optimal
VAR lag length was determined by performing a tAstaximum lag order of 2 was

selected based on the Schwarz information critg$m® Table 21).

Table 21
VAR Lag Order Selection Criterial Endogenous Variables: AS INF INT EX MS

Exogenous Variables: C.

Lag LogL LR FPE AIC SC HQ

0 -4461.717 NA 1.22e+18 55.83396 55.93006 BR8
1 -3262.678 2308.150 5.16e+11 41.15847 41.7350741.39261
2 -3138.535 231.2157 1.50e+11 39.91919 40876240.34843
3 -3086.301 94.02077 1.07e+11 39.57876 41.1163540.20313*
4 -3069.005 30.05153 1.18e+11 39.67507 41.6931540.49454
5 -3042.853 43.80597 1.17e+11 39.66066 42.1592440.67524
6 -3008.566 55.28743 1.05e+11 39.54457 42.5236540.75427
7 -2982.156 40.93435 1.05e+11 39.52696 42.9865340.93177
8 -2941.483 60.50169* 8.80e+10* 39.33104* .27311 40.93096
*

indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each s5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

After determining the optimal lag length, | perfardithe ADF test in order to test
for the stationarity or otherwise of all the vatebin the series at level. The results are
indicated in Table 21. Comparing test statistiarealith that of test critical value at 5
percent (0.05) significance and considering p-valdieund that all five variablesAd,

INF, INT, EX and MS) have unit roots. This is because the abtsoblues of the ADF
test statistic for each of these variables wergelethan the absolute variables of the test

critical values at 5%. Additionally, the p-valuexesponding to each of the ADF test
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statistics for all variabledS, INF, INT, EX andMSwere greater than 5% (55.11%,
9.48%, 18.37%, 98.63% and 100%), respectively, é&déme null hypothesis of no unit
roots in the data series could not be rejectedth&livariables having unit roots were then
transformed into first difference to bring statiabain these data. After then the
modified data was used in the multivariate regoassiodel.
Cointegration Test

A preliminary or casual assessment of cointegrathgfionship among variables

was performed using the trend diagram shown irtgere 2.
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Figure 2. Cointegration relationship between variables.d.am association between
predictive variables with money supply. Variables eointegrated for confirmation of
findings

The diagram in Figure 2 revealed long run assamndietweerAS ,INF, INT, EX
andMS. It appeared that the cointegration relationshéys wtronger amomS, INF and

EX and less strong withlS. This implied that the variables were cointegrated there

was the need to run a cointegration test to contimsifinding. Hence the data series
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were first converted to first differenced and theFAtest was run. The results are shown
in the Table 22.

Table 22

Results of Augmented Dickey- Fuller (ADF) Stationarity Tests at 1% Difference

Variables ADF test statistic  Test Critical Values*P-value

at 5%
ASI -10.97896 -2.878829 0.0000
INF -11.82857 -2.8789045 0.0000
INT -8.767147 -2.878829 0.0000
EX -6.843981 -2.878829 0.0000
MS -17.05770 -2.878829 0.0000

* MacKinnon (1996) one-sided p-values.

The theory behind ARIMA estimation is based onistetry time series. A series
is said to be (weakly or covariance) stationathé mean and auto covariances of the
series do not depend on time. Any series thattistadionary is said to be nonstationary.
A common example of a non-stationary series igdheom walk:

Yt == Yt—l + Gt M mn wme wws mes mE wme wEs was waw mnu wma was was s mEn wEs wes Ea mEm Nms wes o wmsowwew (4’.9)

In this case, is a stationary random disturbance term. The sdvas a constant
forecast value, conditional df_; and the variance is increasing over time. The
random walk is a difference stationary series satdest difference it is stationary:

A A U 1) /A DTN €% (1)

A difference stationary series is said to be irdeggt and is denoted as | (d) where

d is the order of integration. The order of intégmais the number of unit roots contained

in the series, or the number of differencing operatit takes to make the series
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stationary. For the random walk above, there iswomeroot, so it is an I(1) series.
Similarly, a stationary series is | (0).

In order to ascertain whether or not the variableee integrated or not, the ADF
test was again carried out at first difference. fésalts shown in Table 21 above
indicates that all the variable&S, INF, INT, EX andMSwere stationary at first
difference, meaning that they all had one unit eout represented a stable | (0) series.
This is because the p-values of all variablesess than 5%, the absolute values of the
ADF test statistics for all oAS, INF, INT, EX, andMS, were greater than their
corresponding test critical values at 5%. This iegpthat the null hypothesis ASl, INF,
INT, EX andMS each having unit roots at first difference coondd be accepted at 5%
significance level. Hence, it was concluded thdirat difference all variables, i.eAS,
INF, INT, EX andMSrepresented a stationary series integrated ofdrdsr, | (0).

Testing for Cointegration using Johansen Test of Cointegration and Vector Error
Correction Model

The ADF test conducted above showed that all fagables AS, INF, INT, EX
andMS are integrated of same order, meaning that at tey are non-stationary but
when converted to first differenced, they beconatiaary. When variables are
integrated of same order, we can run the Johaese¢oftcointegration. The results of the

Johansen test of cointegration are shown in Table 2



Table 23

137

Trend Assumption: Linear Deterministic Trend Series: AS INF INT EX MS

Lags Interval (infirst differences): 1 to 4 Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05 Critical

No. of CE(s) Eigenvalue Statistic Value Prob.**
None * 0.261040 95.99169 69.81889 0.0001
At most 1 0.153804 46.68238 47.85613 0.0642
At most 2 0.074934 19.46077 29.79707 0.4602
At most 3 0.033963 6.764709 15.49471 0.6051
At most 4 0.006924 1.132496 3.841466 0.2872
Trace test indicates 1 cointegrating egn(s) aot@b level

* denotes rejection of the hypothesis at the Oc@&ll

*MacKinnon-Haug-Michelis (1999) p-values

Table 24

Unrestricted Cointegration Rank Test (Maximum Eigenval ue)
Hypothesized Max-Eigen  0.05 Critical

No. of CE(S) Eigenvalue Statistic Value Prob.**
None * 0.261040 49.30931 33.87687 0.0004
At most 1 0.153804 27.22161 27.58434 0.0556
At most 2 0.074934 12.69606 21.13162 0.4806
At most 3 0.033963 5.632213 14.26460 0.6607
At most 4 0.006924 1.132496 3.841466 0.2872

Max-eigenvalue test indicates 1 cointegrating eagi(she 0.05 level
* denotes rejection of the hypothesis at the Oc@&ll
*MacKinnon-Haug-Michelis (1999) p-values

The p-value of the trace statistics for the nuppdthesis of no cointegrating

relationship in Table 5, is less than 0.05, meatiwag) the null hypothesis can be rejected.

In addition, the value trace statistic (95.9916&%)reater than the 0.05 critical value of

69.81889, affirming that the null hypothesis thedre is no cointegrating relationship

among the variables cannot be accepted.
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However, the p-value of the trace statistic coroesiing to ‘At most 1” is 0.0642,
which is greater than 0.05, meaning that the ngpbithesis that there is at most one
cointegrated equation or cointegrating relationglajween the variables cannot be
rejected (meaning it can be accepted). Furtherntioeeyalue of the trace statistic
corresponding to tt most 1, is 46.68238 which $sée than the 0.05 critical value at that
point (47.85613), indicating that the null hypotisabtat “At most 1” cointegrating
relationship exists between the variables couldoeatejected (i.e. it can be accepted). In
effect, there exists at most 1 cointegrating reteghip among the variablés, INF,
INT, EX and MS,
Table 25

Long-run Cointegrating Relationship

1 Cointegrating Equation(s): Log likelihood -3195.

Normalized cointegrating coefficients (standareem parentheses)

ASI INF INT EX MS
1.000000 -186.0238 -1136.958 -55352.87 38.66782
(324.603) (1886.61) (199202.) (14.3718)

Adjustment coefficients (standard error in paresése

D(ASI) 0.000979
-0.00042
D(INF) -0.000123
-7.00E-05
D(INT) 1.44E-06
-1.20E-06
D(EX) -6.29E-09
-1.00E-08
D(MS) 0.000783

-0.00016



139

Looking at Table 24 it could be seen that the Migyese value test indicates the
presence of “At most 1” cointegrating equationsisTis because the p-value of the Max-
Eigen statistic at the 0.05 level correspondinth®“At most 1” scenario, is 0.0556,
which is greater than 0.05, meaning that the Nyidthesis that at most one
cointegrating equations exists among variablesccoat be rejected (i.e. it can be
accepted). Hence, the alternative hypothesis #hiatfost 1” cointegrating equations
existed among the variables was accepted.

Table 25 also shows the long-run relationship betwbe variables. The
normalized cointegrating coefficients, for inflaticate, interest rate and exchange rates
are all negative with values of -186.0238 -1136.968 -55352.87, respectively. Only
money supply had a long run positive relationshitthwhe GSE All share Index. Thus, in
the long run, inflation rate, interest rates, arnch@nge rates are expected to increase as
stock prices decrease and vice-versa. Money supptiie other hand is expected to
increase with increase in stock prices and viceaver the long run. As all the variables
are cointegrated, we can run the VECM. But befbesd is the need to perform some
residual diagnostic tests.

Residual Diagnostic Tests: Testing for Serial Correlation in Residuals

The Durbin Watson statistic associated with ofrthdtiple regression results
obtained from the first differenced data series. %31325, which is close to 2 and might
indicate the absence of serial correlation in regjom residuals. However, there was still
the need to perform other serial correlation testonfirm this. The rationale behind

testing for serial correlation among residualhat times series data by nature have the
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potential of breaking all the standard assumpt@GLS estimation. Hence in carrying
out time series analysis, there is the need torertbe residuals conform to all the OLS
assumptions

Table 26

Long-run Cointegrating Relationship Breusch-Godfrey Serial Correlation LT Test

F-statistic 1.619531

Obs*R-squared 3.313234
Test Equation: Dependent Variable: RESID

Prob. F(2,161) 0.2012
Prob. Chi-Square(2) (0819

Variable Coefficient Std. Error t-Statistic ~ Prob.

C 4.829988 54.41274 0.088766 0.9294
INF_D1_ 0.003155 0.406952 0.007753 0.9938
INT_D1_ -1.615853  27.69365 -0.058347  0.9535
EX_D1 -420.9398 2622.644 -0.160502 0.8727
MS_D1_ -0.005110 0.100535 -0.050831 0.9595
RESID(-1) 0.130767 0.079159 1.651949 0.1005
RESID(-2) 0.039008 0.079249 0.492227 0.6232
R-squared 0.019722 Mean dependent var 1.29E-14
Adjusted R-squared -0.016810 S.D. dependent var 584.4505
S.E. of regression 589.3424 Akaike info cridari 15.63667
Sumsquaredresid 55919246 Schwarz criterion 6683

Log likelihood -1306.480 Hannan-Quinn criter. 5.8949
F-statistic 0.539844 Durbin-Watson stat 2.0a842
Prob(F-statistic) 0.777331 0.777331

The p-value of the observed R-squared value oBteesch-Godfrey Serial
Correlation LM Test is 0.1908, which is greatentl@05, meaning the null hypothesis of
no serial correlation among the regression vargabéanot be rejected. In other words, it
could be accepted that there is no serial coroglati the regression residuals. The
Durbin Watson Statistic is 2.0084212.0 and provides further evidence of no serial
correlation. The actual, fitted and residuals grapown in Figure 3 further confirms the

absence of serial correlation in regression ressdua
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Figure 3. Actual, fitted and residuals graph. Showing theas correlation of fluctuating
values aggregating at 0 equilibrium level for tleeipd January 2000 to December 2013.

Test for Heteroskedasticity in Residuals

Further, | performed a heteroskedasticity tesstteetain whether the conditional
variances among all regression residuals were €hoaioscedastic) or different
(heteroskedastic). The results are shown in Talle 2
Table 27

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.548686 Prob. F(4,163) 0.7002
Obs*R-squared 2.232014 Prob. Chi-Square(4) 3269
Scaled explained SS 80.58720 Prob. Chi-Square(40.0000

The chi-squared probability value of the BreuschdPaGodfrey
Heteroskedasticity test is 0.6932,which is gretitan 0.05, meaning the null hypothesis
that Residuals are not heteroskedastic (i.e. they aremboedastic) cannot be rejected,
that is it can be accepted. Therefore, the altemaypothesis, that the residuals are

heteroskedastic is rejected.
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Normality Test
A normality test was carried out to assess wheatheot the residuals represented
a normal distribution N (Qz?) using the Jarque-Bera test statistic. As coulddsm in
Figure 4, the p-value of the Jarque-Bera teststi@is lesser that the 0.05 critical value.
This showed that the Residuals are normally disteitd and therefore the null hypothesis
can be rejected and the alternative and thenaliiee hypothesis, thaResiduals are not

normally distributed is accepted.

70

Series: Residuals
60 L Sample 2000M01 2013M12
Observations 168
501 Mean -1.22e-14
Median 3.812304
40+ Maximum 1475.855
Minimum -6200.815
30 o Std. Dev. 584.4505
Skewness -7.294330
20 Kurtosis 77.70834
10 Jarque-Bera 40559.15
J Probability 0.000000
o7 FF——F—FF L S
-6000 -5000 -4000 -3000 -2000 -1000 o 1000

Figure4. Histogram and Jarque Bera statistics. Jarque 8@tgstics a 0.05 critical value
showing the normality of distribution emphasizihg rejection of the null hypothesis.

Residual Diagnostic Tests and Inferencesdrawn for Level Multiple Regression
Analysis
The results of level multiple regression analysdigates that R-squared and
adjusted R-squared values are very low and thatistt is not statistically significant.
This might indicate the exclusion of other sigrafi¢ macroeconomic variables that may
affect stock price movements. This is tenable beealis study made use of only four
macroeconomic variables and could account fordhevalues of R-squared and

insignificant F-statistic.
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In addition, the Breusch-Godfrey Serial Correlatidvi Test and the Durbin—
Watson (d) statistics at level indicated the presesf positive serial correlation among
regression residuals with the data at level bugaral correlation at first differenced.
This implies that the first differenced data sehase no autocorrelation among its
residuals at all lags, indicating that the obsemkelcts of the macroeconomic variables
on aggregate stock price movements is an actwlarship. In addition, the chi-squared
probability value of the Breusch-Pagan-Godfrey Hetkedasticity test statistic showed
that the residuals are not heteroskedastic, medheyghave the constant variance in
their error terms.

Finally, the p-value of the Jarque-Bera test diatdearly illustrated that
residuals do not follow the normal probability distition, indicating the highly volatile
and unpredictable nature of stock prices on the . GS&ay also point to the presence of
high information asymmetry of the GSE and provideipl evidence of stock market
inefficiency.

The first differenced values of all variables wased to carry out a simple
multivariate regression analysis based on OLS asitom. A good multiple regression
model based on OLS estimation is expected to pssskglh R-squared and adjusted R-
squared values, have a significant F statisticerevserial correlation and
heterskedasticty in residuals, and the residual®iamally distributed. In estimating the
multivariate model using OLS, | sought to furthgpbthesize and test the residuals as
follows:

Hypothesis 8
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Ho Residualsare not serially correlated

H; Residuals are serially correlated

Hypothesis 9

Ho Residuals are not heteroskedastic (i.e. they are homoscedastic).
H: Residuals are heteroskedastic (i.e. they are not homoscedastic).
Hypothesis 10

Ho Residualsare normally distributed.

H; Residualsare not normally distributed.

However the results from the stationary and ressddiagnostic tests indicated
that the data series at level was non-stationay,dositive serial correlation in residuals,
and had heteroskedasticity in residuals and thecettdita series at level did not represent
a normal probability distribution. Hence it was esgary to perform another regression
analysis using the first differenced data seriegh@swvould yield more robust OLS
parameter estimates.

The basic multivariate regression model being edtchin order to analyze the
effect of macroeconomic variables of inflation ratgerest rate, exchange rate, and
money supply on stock prices is given below:

D1(ASI.) = By + BiD1Inf; + BoDyInty + BsD1Exy + BaDiMS;: + €4 v v v e o (4.11)
The ADF unit roots test indicated that the data tighkly volatile and non-
stationary; hence there was the need to perfoshdifferencing of the raw values of the

data. The term “ D1” attached to each of the vdembnly indicates that the regression

analysis was performed using the first differendath series, as that had been found to
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be stationary based on the ADF test at first déifieed. The results of the OLS multiple
regression analysis using the first difference@ daties are shown in Table 28:

Table 28

Results of Multiple Regression Analysis at First Differenced Dependent Variable:

AS D1 _

Variable Coefficient Std. Error t-Statistic Prob.

C 61.49835 54.55257 1.127323 0.2613
INF_D1_ -0.069115  0.408482 -0.169199 0.8658
INT_D1_ 22.81896 27.76959 0.821725 0.4124
EX_D1_ -5642.865 2620.837 -2.153077 0.0328
MS D1 0.058333 0.100534 0.580229 0.5626
R-squared 0.029291 Mean dependent var 8.354161
Adjusted R-squared  0.005470 S.D. dependentvar  593.2027
S.E. of regression 591.5782 Akaike info craari 15.63277
Sumsquaredresid 57044251 Schwarz criterion 2855
Log likelihood -1308.153 Hannan-Quinn criter. 5.47051
F-statistic 1.229609 Durbin-Watson stat 1.7%H32
Prob(F-statistic) 0.300338

Both the R-squared and adjusted R-squared valea=latively very low
(2.9291% and 0.547%), implying a low predictive gowf our multivariate model and
likely the exclusion of other important macroecomopredictor variables which might
significantly influence GSE all share index.

The F-statistic is also very low and its p-valu8@s0338%, which is greater than
5% meaning thatNF, INT,EX andMSjointly do not exert significant effect k8. From
table 8 above, inflation rate and exchange rate Im@gative significant effects on stock

market returns whereas interest rates and monghshave positive significant effect.
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Only exchange rate appears o significantly inflgetihee Ghana stock exchange all share
index (p=0.0328<0.05).
Results of the Empirical Error Correction Model

To establish the clear effect of macroeconomicaldes on the GSE All Share
Index | estimated the empirical VECM in order taesain whether the short term
(immediate) and long run impactsidfF, INT, EX andMS on the GSE All Share Index,
and to further determine the speed with which ckangINF, INT, EX andMS makes
further adjustment to the GSE All Share Index toildgrium through an error correction
mechanism.

There are two kinds of vector autoregressive mode¢sunrestricted VAR, which
assumes that the independent and dependent var@iliea have short-run relationship
and the VECM which assumes that the variables bhdwag-run cointegrating
relationship. In this study | used the VECM becatiseresults of the cointegration test
indicated the presence of long run association &etvihe variables. Results of the
VECM are shown in the Table 29:

Table 29

Vector Error Correction Estimates Standard Ermorg)i & t-statistics in [ |

Cointegrating Eq: CointEql
ASI_D1_(-1) 1.000000
EX_D1_(-1) -224.6414
(15419.1)
[-0.01457]
INT_D1_(-1) -137.789
(175.708)
[-0.78419]
INF_D1_(-1) 57.99855
(6.64059)

[ 8.73395]



MS_D1_(-1)

6.201780
(1.22788)
[ 5.05082]
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Error Correction: D(ASI D1 ) D(EX D1) D(NT D1 ) (INF D1 ) D(MS D1 )
CointEql -0.035441 1.25E-06 7.64E-05 -0.028171 .074528
(0.02244) (5.5E-07) (6.1E-05) (0.00347) (B206)
[-1.57949] [ 2.29012] [ 1.25402] [-8.12604] [-913]
D(ASI_D1_(-1)) -0.576896 -4.98E-07 -5.03E-05 0.044 0.072099
(0.07987) (0.01234) (0.02941)
[-7.22316] (1.9E-06) (0.00022) [ 1.30021] [ 2.45183]
[-0.25565] [-0.23222]
D(ASI_D1_(-2)) -0.300048  -1.45E-06 -8.88E-05 0.007361 0.011306
(0.07782) (1.9E-06) (0.00021) (0.01202) (0.02865)
[-3.85566] [-0.76252] [-0.42051] [0.61219] [ 0.39460]
D(EX_D1_(-1)) -8126.161 -0.346957 13.38275 46239 -1915.766
(3343.53) (0.08162) (9.07327) (516.587) (128}
[-2.43041] [-4.25108] [ 1.47496] [ 0.90438] [-169]
D(EX_D1_(-2)) -2797.933 -0.238433 -1.157014 56604 -3792.309
(3363.01) (0.08209) (9.12614) (519.597) (1238
[-0.83197] [-2.90446] [-0.12678] [ 1.07957] [-3D80]
D(INT_D1_(-1)) 31.19593 0.000333 -0.49292 -3.2536  1.850562
(28.7274) (0.00070) (0.07796) (4.43848) (I6H
[ 1.08593] [ 0.47519] [-6.32297] [-0.73396] [ 0496]
D(INT_D1_(-2)) 22.15827 0.000405 -0.337361 -1435 -3.744508
(28.5946) (0.00070) (0.07760) (4.41797) (2683
[ 0.77491] [ 0.58054] [-4.34762] [-0.32492] [-0556)
D(INF_D1_(-1)) 1.744853 -7.58E-05 -0.003635 03406 4.281189
(1.19489) (2.9E-05) (0.00324) (0.18462) (998
[ 1.46026] [-2.59813] [-1.12107] [ 0.57872] [ 91/3]
D(INF_D1_(-2)) 1.278034 -7.20E-05 -0.002755 -0622 0.082833
(1.04709) (2.6E-05) (0.00284) (0.16178) (638
[ 1.22056] [-2.81728] [-0.96964] [-0.14002] [ 0486]
D(MS_D1_(-1)) -0.008207 1.10E-05 8.74E-06 0.18y0 -0.219742
(0.17305) (4.2E-06) (0.00047) (0.02674) (B
[-0.04742] [ 2.60414] [ 0.01861] [5.12638] [-3818B]
D(MS_D1_(-2)) 0.065694 2.02E-06 -0.000154 0.@®L6 -0.031493
(0.11292) (2.8E-06) (0.00031) (0.01745) (a58)
[ 0.58177] [ 0.73196] [-0.50217] [ 3.53101] [-07767]
C 2.601073 -0.000135 -0.006429 -1.384691 3.053333
(51.7079) (0.00126) (0.14032) (7.98904) (383
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[ 0.05030] [-0.10721] [-0.04582] [-0.17332] [ 003B]
R-squared 0.323574 0.207722 0.249323 0.7431420.897792
Adj. R-squared 0.274942 0.150761 0.195353 4B73 0.890444
Sum sq. resids 67356880 0.040135 496.0205 3BE7 9131135.
S.E. equation 663.5066 0.016196 1.800545 142.5 244.2962
F-statistic 6.653525 3.646730 4.619644 40.0417 122.1777
Log likelihood -1299.989 452.3944 -324.9303 -BA65 -1135.128
Akaike AIC 15.90290 -5.338113 4.084003 12.16782 13.90459
Schwarz SC 16.12879 -5.112226 4.309890 12.3937114.13047
Mean dependent -0.011839 -0.000226 -5.38E-18 B0 -0.078788
S.D. dependent 779.2178 0.017575 2.007250 3795. 738.0725
R-squared 0.323574 0.207722 0.249323 0.7431420.897792
Adj. R-squared 0.274942 0.150761 0.195353 4B73 0.890444
Sum sq. resids 67356880 0.040135 496.0205 8887 9131135.
S.E. equation 663.5066 0.016196 1.800545 1a@2.5 244.2962
F-statistic 6.653525 3.646730 4.619644 40.0417 122.1777
Log likelihood -1299.989 452.3944 -324.9303 -BA65 -1135.128
Akaike AIC 15.90290 -5.338113 4.084003 12.16782 13.90459
Schwarz SC 16.12879 -5.112226 4.309890 12.3937114.13047
Mean dependent -0.011839 -0.000226 -5.38E-18 B0 -0.078788
S.D. dependent 779.2178 0.017575 2.007250 3795. 738.0725
Determinant resid covariance (dof adj.) 2.01E+11
Determinant resid covariance 1.38E+11
Log likelihood -3286.52
Akaike information criterion 40.62448
Schwarz criterion 41.84803
Determinant resid covariance (dof adj.)  2.01E+11
Determinant resid covariance 1.38E+11
Log likelihood -3286.52

From Table 29, the empirical VECM was estimatetbdsws:

AASI, = —783.3564 — 224.6414AEx, — 137.7890AInt, + 57.99855AInf; +

6.201780AMS, — 0.035441AS1,_, — 0.00003527Ex,_, — 0.002156Int,_; —

0.7949IN 1 — 2.1029MS;_1 F €f cor evv e ere e et s eee e eee v eee e eee s ene venene e e (4012)
The estimated equation (4.12) above, indicatesctieges in macroeconomic

variables; exchange rate, interest rate , inflatada and broad money supply have both

an immediate and long-term effects on aggregatk stoces on the GSE All Share

Index. When the error correction term, that is,gbeion of the equation in parentheses =
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0, macroeconomic dynamics and aggregate stockspaieein equilibrium. That is when
—0.035441(ASI,_, — 0.00003527Ex,_, — 0.002156Int,_, — 0.7949Inf,_, —
2.1029Ms;_;) = 0 changes in macroeconomic indicators exert noemite on
aggregate stock price movements. However, as tbe@rrection term is not equal to
zero there must be a short run and long run dynastationship between
macroeconomic variables and aggregate stock pris@ments. Specifically, increases
in lagged values of the macroeconomic variablesongélate disequilibrium in aggregate
stock price movements, causing current or fututeesof stock prices reduce. The stock
market will respond to this disequilibrium creatgdthe macroeconomic by increasing in
terms of aggregate stock prices in order to cottrestdisequilibrium, with 3.5441% of
the (remaining) deviation corrected in each subsegtime.

Firstly, a one unit increase in exchange rateiwithediately produces a 224.6414
unit decrease in aggregate stock prices. In otloedsvif the Ghana cedis- U.S. dollar
exchange rate increases by just one unit, the stracket responds immediately with
aggregate prices of all corporate stocks increasivifily.

Secondly, a 1unit increase in interest rate imntetlizaused the aggregate stock
prices to reduce by 137.7890. This suggests thahvalrerage monthly inter-bank
lending rates increase by lunit, stock prices negdfny registering a 137.7890 aggregate
decrease.

A 1 unit change in inflation rate on the other haadses stock prices to increase

by 57.99855. This implies that when the general prices of gandke consumer basket,
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i.e., the CPl increases, stock prices immediatetpond by increasing in aggregate terms
by an amount 057.99855 to increase.

Also when broad money supply increases by 1 uggregate stock prices
increase b§.201780. this also reveals that when the quantum of M1,casth in hand,
cash at bank and other easily marketable secuatia$able to investors increase within
the economy, stock prices respond by increasiaggregate terms by a factor of
6.201780 .

In effect increases in values of macroeconomicciatgirs of exchange rate,
interest rate, inflation rate and money supplyupsthe long-term equilibrium
relationship between these two variables, caudimgksnarket returns to decrease both
swiftly and gradually. In responding gradually, ttisain the long-run, stock market
responds to increases in values of these macroetommadicators by increasing by
amounts of 0.00003527, 0.0021967949 and 2.1029 spread over future time periods
(at least 14 year-period) at a rate of 3.5441%ipex period until the changes in past
values of macroeconomic variables of exchange r#rest rate, inflation rate and
money supply have virtually no effect on aggregabek prices.

The analysis indicates in general that;

ASI,_; > 0.0000352Ex,_,, —0.002156Int,_;, —0.7949Inf,_,and —2.1029MS,_, This
suggests that stock prices index in previous pdrasiovershot the equilibrium.
Moreover, because the speed of adjustnfgng —0.035441 < 0, the error correction
term works to push back previous stock price inddrevards the equilibrium. It implies

that stock prices and the macroeconomic varialdlegxahange rate, interest rate,



151
inflation rate and money supply are cointegratatdithere is a long -run relationship
towards which they always come back. In other woadgregate stock prices cannot
increase in perpetuity with no tendency to retormearo and the error rarely drifts from
zero. In effect stock market prices can only mava tertain limit after which negative
B; = — 0.035441, the co-efficient of the error correction modelises it to speedily
adjust and return to its mean or equilibrium value.

In effect, macroeconomic variables of exchange raterest rate, inflation rate
and money supply all have both long-run and shartrelationship with aggregate stock
prices on the GSE.

Results of the Pairwise Granger Causality Tests

The Granger Causality test was conducted to astéhia direction of
relationship between the variables in the study f@sults are shown in the Table 30:
Table 30

Pairwise Granger Causality Tests Lags.2

Null Hypothesis: Obs F-Statistic Prob.
INT_D21_ does not Granger Cause ASI_D1_ 166 HB248 0.7801
ASI_D1_ does not Granger Cause INT_D1_ 0.15102 860
EX_D1 does not Granger Cause ASI_D1 166 248503 0.0552*
ASI_D1_does not Granger Cause EX_D1_ 1.44256 2393
INF_D1_does not Granger Cause ASI_D1 166 @818 0.9821
ASI_D1_does not Granger Cause INF_D1 0.01181 .9883
MS_D1_ does not Granger Cause ASI_D1 166 12657 0.2848
ASI_D1_does not Granger Cause MS_D1 0.22321  800a.
EX_D1 does not Granger Cause INT_D1_ 166 3.6276 0.0512*
INT_D1_does not Granger Cause EX_D1_ 0.17488 839T.
INF_D1_ does not Granger Cause INT_D1 166 (296 0.8216
INT_D21_ does not Granger Cause INF_D1_ 0.00872 .991B
MS_D1_ does not Granger Cause INT_D1 166 09071 0.9928
INT_D1_does not Granger Cause MS_D1_ 0.09381 9105
INF_D1 does not Granger Cause EX_D1_ 166 04255 0.9748
EX_D1 does not Granger Cause INF_D1 0.01230 987®.
MS_ D1 does not Granger Cause EX D1 166 4.22350 0.0163*

*Significant at 0 .05 level
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The results of the pairwise Granger Causality tastseen from the Table 30
above indicate a unidirectional causality from exwle rate to aggregate stock prices.
This is interpreted to mean past values of the-detlar exchange rates could be used to
predict future stock market returns. Thus on the&daf this evidence, if for example the
Ghana cedi is depreciating at faster rate agdwesttS dollar, meaning that exchange
rate is increasing, we could predict that futuoektprices will increase all other things
being equal.

Again, the results indicated a unidirectional céitysfom broad money supply to
exchange rate, suggesting that past values of bnoaey circulating in the Ghanaian
economy could be used forecast or predict futureksprices behavior on the GSE. In
other words, given that Ghana’s broad money supaéyincreased over the past few
years, we could predict on the basis of this ewtddhat stock prices will continue to
increase in the future, ceteris paribus. Finallgidirectional causality relationship was
found between broad money supply and inflation. rate

Following the tests and analysis | found that tastalues of broad money
circulating in the Ghanaian economy could be usqatedict future values of inflation
rate, as measured by the CPI and past values of &Rl predict future values of broad
money supply. In other words, if the inflation rateGhana maintains a persistent rise,
policy planners could on the basis of this evidepreglict that broad money supply in the
economy will increase in the future. Converseljgrdad money supply increased in the

past, policy makers and households could predsmguthis evidence that future prices of
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goods in the consumer basket (CPI) will increaghenfuture. This demonstrates the
predictive ability of my study based on the stateédtevidence demonstrated so far.
Confirmation: The Eigen System Analysis Multicollinearity Test

Finally, to confirm the presence of multicollinggrithe Eigen system Analysis
needs to be carried out. The characteristic rootsgenvalues of any two independent
variables, saj; andi, can be used to measure the extent of the multieallity in the
data. If there are one or more near-linear deperedein the data, then one or more
characteristic roots will be small. Some analystfgr to examine the condition number
of the independent variables, defined as Kmy{Amin). This is just a measure of the
spread in the eigenvalues spectrum of the two bimsa Generally, if the condition
number is less than 100, there is no serious pmolktgh multicollinearity. Condition
number between 100 and 1000 imply moderate to gtnaudticollinearity if it exceeds
1000, severe multicollinearity is indicated.

The eigenvalues of for the above datalare4.2442,=0.552,15=0.138,14=
0.061 ands=0.005.

There are two extremely small eigenvaligs, 0.061 ands=0.005, a symptom
of seriously ill conditioned data . In additiongtbondition number, K=\{ha)Amin) =
(4.244/0.005) =848.8 which is greater than 100ele8san 1000. This indicates that the
observed multicollinearity between the independemiables of exchange rate and
money supply is moderate; it is not so severe a#lieence the values of the B and beta
regression estimates. Hence, the observed moduatdtieollinearity betweefExR and

Ms could be ignored (See Table 31).
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Table 31

Collinearity Diagnostic of Macroeconomic Variables

Variance Proportions

Model Dimensio Eigenv Conditio

n alue nindex (Constant) InfR IntR ExXR MS
11 4244 1 0 001 001 O 0

2 0.552 2.772 0 002 013 O 0.02

3 0.138  5.548 0 057 009 O 0.08

4 0.061  8.349 0.11 038 076 001 o0.01

5 0.005  30.415 0.88 0.03 0.02 0.99 0.89
11 4244 1 0 001 001 O 0

a. Dependent Variable: SMR

In view of the earlier assumptions that time sedigs were non-stationary |
performed a pretest to ensure there is a statiaw@mmtegration relationship among all
my selected macroeconomic variables. This was ablerme investigate the time series
properties of the variables by utilizing unit rdest before proceeding with the OLS
estimations. The ADF test was performed with camtstaercept only scenario and
assumed the same null hypothesis of no unit rotitardata series. However, because the
ADF test is sensitive to the lag length of theesan optimal lag length was determined
and this was done by maximum lag order of 2 arglilais selected based on the Schwarz
information criterion test. After determining thptmnal lag length, the ADF test was
carried to test for the stationarity or otherwis@lbthe variables in the series at level.
The results indicated that all the variables hdrazno unit roots in the data series,
meaning that they were non-stationary. The nonestaty data series was then
transformed into first difference to bring statiabain these data and the first

differenced data was used in the Multivariate Regjoen Model.
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| ascertained whether or not the variables weegiatted. | carried out the ADF
test at first difference and the results indicdtet all the variables, that i83, INF,
INT, EX and MS were stationary at first difference. Thdtimoallinearity test was
conducted on the sample data based on one of shedssumptions underlying OLS
estimation, that regressors should not be mutaaliselated. The results indicated no
serious multicollinearity problems amongst independsariables.

Summary of Answersto Resear ch Questions

In this study, | concluded that monthly changethamexchange rate have a
significant positive effect on stock market returm&hana. Impliedly, increases in the
month ending inter-bank exchange rates betweeGliama Cedi and the US dollar
resulted in increases in aggregate stock pricas.mlght suggest a decline in FDI in
Ghana coupled with an excess of monthly importivgr@xporting activities between
Ghanaian businesspersons and investors on theatitaral trade market.

| also found that interest rate volatilities exa@gignificant negative effect on
stock market returns in Ghana. My finding sugge#itiatlincreases in the government of
Ghana 91 Day Treasury Bill rates could cause agd@eesfock prices to move down. This
brought to light the evidence that Ghanaian inusstaay have low risk appetite yet a
desire to increase their returns on investmerthigregard, slight monthly increases in
government of Ghana T-bill rates, (which are reklti less risky than corporate stocks,
but with implied lower returns than corporate s&)otould cause stock market investors
to probably sell their stocks in order to purchidmegovernment of Ghana treasury bills.

Thus, the increase in the treasury bill rates cbeldeen as an increase in demand for T-
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bills and the reduction in stock prices. This coalsb be construed as decreases in
demand for corporate stocks.

| also found that inflation rate does not signifittg affect stock market returns in
Ghana, meaning that aggregate stock price moverasntgenerally not very sensitive to
general changes in the prices of goods, as meabyrig CPI This suggest that though
Ghanaian investors might not like inflation rate{geal prices of goods in the consumer
basket) to increase, their investments in corptateks are not influenced by the general
rate of inflation in the macroeconomy; investors aot only interested in their present
consumption but also investments for their future.

Finally | found that money supply exerted a sigraht negative effect on stock
market returns. This is an indication that increaesemoney supply (M2) could cause
aggregate stock prices to move down. In other wasdsash, checking deposits (M1) and
“Near money" (i.e., savings deposits, money manketual funds and other time
deposits) in the general economy increases, stocgspare expected to decrease. This
finding is an indication of the fact that as in@staccumulate excess money (cash plus
other liquid and easily cashable money instrumantt)eir hands or bank accounts, they
become less likely to invest in corporate stockss Rgain implies that investors are not
only interested in long-term investments (on tleelstmarket) but also short-term
investments in cash and other liquid and easilyketable securities. These results and

inferences sets the base for discussions, conakisind recommendations in Chapter 5.
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Chapter 5: Key Findings, Interpretations, Implioas and Recommendations
Introduction

In Chapter 4 of this study, | focused on the aredymterpretations, and
discussions of the empirical tests of specifiedljgters, namely exchange rate, interest
rate, inflation rate, and money supply. | chosedtiterion variable to be stock market
returns and the proxy applied was the GSE All Shatex during the period January
2000 to December 2013. The datasets covered 16&hmaiservations, which yielded a
total of 5,040 trading days for the period Jani20§0 to December 2013.

In Chapter 5, | interpreted study findings basedhanresearch purpose and
objectives. The objectives were achieved throughréisults | obtained from the
estimated coefficients of selected predictive J@ea that were introduced earlier in
Chapter 3 and later analyzed in Chapter 4.

After examining literature, | found few studiesthave examined the effect of
macroeconomic changes on stock returns in Africatisof the Sahara. However,
several studies have been carried out in most dpgdlcountries. Nucu (2011) examined
the relationship between stock prices and exchanBemanian stock markets and
reported that stock market returns were inversetponsive to the domestic currency
depreciation.

In terms of methodological approaches, several@oetric models, for example
the EGARCH-X, GARCH model, had been used to exantaeaelationship between
stock returns and several selected macroeconomabies in both developed and

developing countries, and in all the studies a way-relationship between
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macroeconomic variables and stock market returme haen found (eg. Beirne,
Caporale, & Spagnolo, 2009).

Some researchers such as Jain et al. (2011), fbcoussensitivities of stock
returns and exchange rate and reported that exehrateyof precision instruments
appreciated or increased. Jain et al. used the EXFARo0del and both short-term and
long-term interest rates and their volatilitiesegtimate portfolio returns in some selected
Australian banks and found evidences of an incremassturns during period of
appreciation of the Australian dollar.

In the financial sector in Ghana, there has bewsitdd analysis on how stock
returns respond to changes in macroeconomic vasaBlidence of past research
demonstrated how various models and the applicatistatistical tools have been used
to investigate the relationships between macroeoonmdicators and changes in stock
market dynamics. Some studies have used a Markbe-stvitching approach to
investigate the linkage between exchange rate ta#t sarket prices and returns, while
others have used macroeconomic variables on sgébgkns (eg. Kurov, 2010).

Evidence in line of literature on stock market raturevealed the effect of
economic sentiment indicators on stock marketsalssbeen examined. For example,
some researchers have attempted to uncover whetestor sentiments are important in
the prediction of stock market performance andrnstuUEmrah et al. (2012) applied a
time varying Markov regime-Switching (MS) propesti@ all shares stock returns in the
United States covering some nonmanufacturing basiaetivity index and supply chain

management within transitional equation. The stiedyed for the common factors that
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affect both stock returns and business confidem¢led selected sectors and the
possibility of a common factor effect of stock metsion business confidence.

In this study, the null hypothesitl{) was that macroeconomic variables have no
effect on stock market returns in Ghana and foattexnative hypothesi$if), |
hypothesized that macroeconomic variables havdfact ®n stock market returns in
Ghana. The direction of the effect was hypothesaethe strength of past literature as
reviewed in Chapter 2.

| carried out the ADF test at first difference, antest for multicollinearity using
theVIF test was carried out. In the terminal chapter,f@#veb, | will concisely interpret
and summarize key findings and make appropriatennetendations for policy directions
that potentially will impact on positive social cige, giving considerations to the stated
limitations and dynamics of economic variableseetfon the GSE All Share Index
during the period January 2000 to December 2013h@strength of literature and
methodological approach, the ensuing paragraptes lstg findings of my study.

Summary of Key Findings

In this study, | emphasized the role of long-teapital in the economic
development of Ghana. | found that economic marsageist constantly formulate
policies to stimulate the capital market becausectpital market is crucial for
mobilizing both domestic and international capifa. mitigate this capital constraint,
therefore, it is imperative on policy makers towmesthat the stock exchanges serve as

platforms for raising long-term capital for firmsalso found that the preferences of
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Ghanaian lenders and borrowers are harmonizedghrstock market operations because
the stock market also supports reallocation of $umghong corporations and sectors.

Consistent with the findings of Olweny and Kima29{1), macroeconomic
variables affect stock returns. The various stasibtests discussed in Chapter 4 revealed
that macroeconomic variables were important predsadf stock market returns in Ghana
during the period under study. | found that ond toot increases in exchange rate and
inflation rate could cause stock market returnsitoease by 10011.665 and 1.178 units
respectively. Conversely, one unit increase inrggerate and money supply could result
in a decrease in stock market returns by 128.980a8D2 units respectively. | also
found that the effect of exchange rate and inftatete on the GSE All Share Index was
positive whereas interest rates and money supplyahanverse correlation with the GSE
All Share Index during the specified period. Thdtiple regression results | obtained
from the stationary first differenced data serigslished a positive effect of inflation
rate on stock market returns, a negative effeetxahange rate on stock market returns,
and a negative effect of the interest rate on stoakket returns.

In this study, | found a positive correlation beemanflation rate and stock
market returnsfi{= 0.003155), a negative effect of exchange ratstock market
return@3 =--420.9398), and a negative effect of the intepasstock market}(=-
1.615853). Money supply had a negative effect gosed to the expected positive effect
on stock market returs =-0.005110). Nucu (2011) examined the relationslefveen
stock prices and exchange rate in the Romaniak stacket and reported stock market

returns to be inversely related to exchange ratth Wspect to inflation rate, Kimani and
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Mutuku (2013) and Anokye and Siaw (2010) pointednaerse relationship between
inflation rate and stock prices whereas in thislgtilne test statistics revealed a
hypothetical estimations based on empirical evidehat there was a positive effect of
inflation rate on stock market returrgs£ 0.003155) in Ghana during the period January
2000 to December 2013.
Inter pretations of Key Findings

| converted data series to first differenced andtbthe Durbin Watson statistics
to be 2.00842. My findings revealed that at finffedenced, there were no serial
correlation among regression residuals. This pexvia strong support and justification
as to why the regression parameter estimates Ifoséige first differenced data series
were more reliable than those | obtained at datl.lén this study my findings showed
that, the parameter estimates of the multiple s=goe models using first differenced
data BLUE estimates of the relationship betweeokstoarket returns and the four
macroeconomic variables than those | obtained bieTa.

| found that the R-square value indicated that @figut 1.972% of total
variations in stock market returns on the GSE cbeldccounted for by changes in
exchange rate, interest rate, inflation rate, andey supply. This might indicate the
probable exclusion of some other macroeconomi@bbes, like the GDP, crude oil
prices, unemployment rate, fiscal deficit, extemhalbt, industrial production and other
external shocks all of which have been reportdubtiee a strong effect stock market
returns (Sangmi Mohi-u-Din and Hassan Mohd. Mubag?@13). The p-value of the F-

statistic indicated that the four macroeconomidaldes did not significantly affect stock



162
market returns in Ghana (Table 11) and this may laésdue to exclusion of those
variables as cited in Sangmi Mohi-u-Din and Haddahd. Mubasher (2013).

In this study, | sought to answer the researchtoqreswhether monthly changes
in selected macroeconomic variables have effest@ck market returns in Ghana during
the period January 2000 to December 2013. Sinchyibethesis has multiple
parameters, | utilized the F-test to investigatetibr there was significant evidence that
all the specified independent variables had zeefficeents at a level of significance of
5% (@ = 0.05). In testing the hypothesis, the nulp)(Bind the alternate ¢jidentified the

claim that:
Ho B =B, =P;=P,=0
H, : At least one of the partial slope coefficientsas equal to zero.

In this study, | found that the descriptive statsbf the selected macroeconomic
variables and stock market returns are not nornudiyibuted about their mean and
variance. Therefore, | found no randomness in dhats, revealing that aggregate stock
prices on the GSE and the macroeconomic varialblesabange rate, interest rate,
inflation rate, interest rate and money supply wakeery sensitive to periodic changes
and speculation. My findings interpreted this tcaméhat an individual investor could
earn considerably higher normal rate of profit frira GSE.

In this study, | found that the degree of efficigroé the of GSE is hinged to the
extent to which individual investors and corporati@ould earn higher profits on the

basis of knowledge of macroeconomic variables mares | also found that foreign
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companies could earn considerably higher returterms of exchange rate fluctuations
since the Ghana cedi/US dollar relationship hach lmeastantly volatile.

Empirical Findings and Applications

In this study, | obtained the R square statistipesforming a regression on data
series at level. The result was that about, 38.4f#tictuations in aggregate share index
on the GSE could be explained by the macroeconovaigables while the 61.6% could
be explained by other factors. The adjusted R sgsiaows that the relationship is an
actual one and not merely due to spurious regnegsmblems. | found that the ANOVA
or F test provided statistical evidence that thenm@conomic variables of exchange rate,
interest rate, inflation rate and money supplytjgiaffected the GSE aggregate share
price index. However, | found such a conclusion watenable due to nonstationarity in
the data series, thus | needed to make furthemirgations based on statistical
inferences.
The Durbin-Watson and the Breusch-Godfrey Serial Correlation Application

In this study, | performed both the Durbin-Watsod éhe Breusch-Godfrey
Serial Correlation LM Tests on the data seriegwall | indicated the presence of high
serial correlations in the regression residuale\al to provide further evidence on the
nonstationarity of the data series and affirmednied to make them stationary.
However, after | converted the data series to fifférenced, | found that the Durbin-
Watson statistics was 2.008421, which is approxefgagqual to 2.

| found that the hypothetical estimations suppodgubsitive effect of inflation

rate on stock markep = 0.003155), a negative effect of exchange ratstock market
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return § = -420.9398), a negative effect of the interesstmtk marketf{ =-1.615853).
Only money supply had a negative effect as opptsety expected positive effect on
stock market returr3(=-0.005110). A study by Ameeta, Paresh.and Thon{@ohl) on
the relationship between exchange rates, inteagss and Australian bank returns,
reported a statistical nexus between interest eat&ange rates, and stock prices.
Increases in interest rate had a significant ireveffect on stock returns, however they
reported that an appreciation of the Australiaraddiave a direct effect on bank stock
returns and this contradicts the inverse relatigmah established by my study findings.

To verify exclusions that might have impacted om $klected predictive
variables, | obtained the R-square value from #dggassion of the stationary first
differenced data series. The results indicateddhitabout 1.972% of total variations in
stock market returns on the GSE could be accountdaly changes in exchange rate,
interest rate, inflation rate, and money supplyisThight indicate the probable exclusion
of some other macroeconomic variables, which cbhalke better predicted stock price
movements on the GSE than the four chosen in ndystor example, macroeconomic
variables such as crude oil prices, unemploymeat fiscal deficit, external debt,
industrial production and other external shocksehasen found to strongly impact stock
market returns, including investor expectationffsa & Mubasher, 2013).

The Breusch-Godfrey Serial Correlation LM Test #&mel Durbin—Watson (d)
statistics at level indicated the presence of pasgerial correlation among regression
residuals with the data at level but no serial@ation at first differenced. This means

the first differenced data series have no autotairom among its residuals at all lags.
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Additionally the chi-squared probability value bketBreusch-Pagan-Godfrey
Heteroskedasticity test statistic showed that &s&luals are not heteroskedastic,
meaning they have the constant variance in thear érms. This supports my findings
that the observed effects of the macroeconomi@bbas on aggregate stock price
movements are an actual relationship.
Empirical VECM and Jarque-Bera Applications

In this study, | found that the p-value of the derdBera test statistic clearly
illustrated that residuals do not follow the normedbability distribution. This pointed to
the presence of a highly volatile and unpredictabbek prices on the GSE and further
revealed the presence of high information asymnudttiie GSE. Underlying this partial
evidence of information asymmetry and stock pricatility is the degree of market
efficiency of the Ghana stock market which as ldhienicated is outside the scope of
this study.

| estimated an empirical VECM in order to ascertzoth the short term
(immediate) and long-run impact of the macroecomorariables on stock market
returns. The result of my estimation of the modglation revealed that changes in
macroeconomic variables of exchange rate, intea¢st inflation rate and broad money
supply have both an immediate and long-term effestaggregate stock prices on the
GSE.

| found that increases in lagged values of the oemmnomic variables created a
disequilibrium in aggregate stock price movemeasl this caused current or potentially

future values of stock prices to reduce. The Glsanek market responded to this
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disequilibrium created by the macroeconomic vaeslty increasing in terms of
aggregate stock prices in order to correct thisgligibrium, with only 3.5441% of the
(remaining) deviation corrected in each subseqter® These dynamics revealed that
an increase in exchange rate will immediately caudecrease in aggregate stock prices.
In other words, if United States dollar exchange macreases by just one unit, the stock
market responds immediately with aggregate pri€edl corporate stocks increasing
swiftly.

In this study, | found that interest rates increds&d immediate effect on the
aggregate stock prices; there was a reduction greggte stock prices resulting from
increase in the rate of interest. Thus when thethtpmterbank lending rates increased,
stock prices responded by registering an aggregateease. My findings affirmed a
negative relationship between interest rate andeggge stock price movements as |
earlier reported. This means as the CPI increasaesk prices immediately respond by
increasing in aggregate terms. My study also pexVievidence of a positive relationship
between inflation rate and aggregate stock priceaments a findings that is consistent
with Ameeta, Paresh.and Thomson (2011)

From the statistical results, | also found that wheoad money supply increased,
aggregate stock prices increased in the short-fEnis.also revealed that when the
guantum of M1, and cash in hand, cash at bank Hred easily marketable securities
available to investors increase within the econostgck prices respond by increasing in

aggregate terms by constant factor.
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My study finding of a positive relationship betwemoney supply obtained from
the VECM contradicts the negative relationship wigd from the multiple regression
model obtained from the stationary first differeticiata series. However, it only points
to the weakness of OLS in contemporaneously estagn&ing-run and short-run
dynamic relationships between time series macra@oanvariables. However, the
finding of a positive short-run relationship betwd®oad money supply and aggregate
stock prices obtained from the VECM is more rekadhd tenable as it also appears
agree with several other empirical literature.
Interpretations of VECM and Application

On the basis of the results of the Empirical VEQONM darque-Bera tests | found
that the results of the VECM contained the preseheelong-run relationship between
the selected macroeconomic variables and stockeneegturns. My findings pointed out
that increases in values of macroeconomic indisatbexchange rate, interest rate,
inflation rate and money supply disrupted the ltergn equilibrium relationship between
these two variables and this caused stock marketeto decrease both swiftly and
gradually. In responding gradually, that is in kveg-run, stock market responded to
increases in values of these macroeconomic indgétpincreasing in very small
amounts of 0.00003527, 0.0021986/949 and 2.1029 spread over future time periods
(at least 14 year-period) at a rate of 3.5441%ipex period until the changes in past

values of these macroeconomic variables had alnmwseffect on aggregate stock prices.
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I nter pretations of the Granger Causality Test and Application

The Granger Causality test | performed revealetistozk prices index in
previous period had overshot the equilibrium. Mst ferther revealed that because of the
speed of adjustmerfil =— 0.035441 [ 0, the error correction term worked to push
back previous stock price indexes towards the #gxgjuin. Therefore the pairwise
Granger Causality tests indicated a unidirecti@aalsality from exchange rate to
aggregate stock prices.

My result showed that past values of the cedi detl@hange rate could be used
to predict future stock market returns; if for exae) the Ghana cedi is depreciating at a
faster rate against the U.S dollar, meaning thehamge rate is increasing, investors or
policy makers could predict that future stock psieell increase all other things being
equal.

Thus, there is a unidirectional causality from lsro@oney supply to exchange
rate, suggesting that past values of broad mors\ctirculated in the Ghanaian economy
could be used to forecast or predict future staateg behavior on the Ghana Stock
exchange during the period under consideration.

From the foregoing, given that Ghana’s broad maugply had increased over
the period, policy analysts could predict that ktpaces will continue to increase in the
future and beyond the period under consideratieeyis paribus. In this study, | found a
bidirectional causality relationship between braashey supply and inflation rate. This
meant that past values of broad money that ciredlat the economy could be used to

predict future values of inflation in Ghana. lingportant to emphasize that | measured
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inflation rate by the movements of the CPI. Thustalues of the CPI could predict
future values of broad money supply. Converselgraad money supply has been
increasing in the past till now, one could predigting this evidence that future prices of
goods in the consumer basket (CPI) will increaghenfuture ceteris paribus.

Theoretical Foundations and Study Outcomes

In a similar study by Issahaku et al. (2013), temployed monthly time series
data for the period 1995 to December 2010 to amicettte nature and existence of
causality between macroeconomic variables and stiakns in Ghana. They reported a
significant long ran nexus between inflation rat@ney supply and stock returns.
Issahaku et al. (2013), also reported a shortigmfiEant relationship between interest
rate, inflation rate, and money supply.

In this study | found that the macroeconomic vdaalkointly have an effect on
the GSE All Share Index. Further, the relationgiepveen the macroeconomic indicators
and stock market returns are statistically sigaiitc Specifically, exchange rate and
inflation rate had a positive effect on stock returFisher (1930) hypothesized a positive
correlation between inflation rate and stock resuirhus, this findings are consistent
with the theorized assertion by Fisher (1930). Stuely also revealed the existence for
arbitrage opportunities on the GSE; past valugb@etedi dollar exchange rate could be
used to predict future stock market returns. Timdihgs runs contrary to the dictates of

the Efficient Market Hypothesis (EMH) by Fama.
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Conclusions and Empirical Findings
Exchange Rate

In this study, | estimated an empirical vector ecarrection model in order to
ascertain both the short term (immediate) and lmmgimpact of the macroeconomic
variables on stock market returns. The result efestimation of the model equation
revealed that changes in exchange rate have bothraediate and long-term effects on
aggregate stock prices on the Ghana Stock Exchange.

The openness of Ghana’'s economy is recognized¢asse of volatility of its
market (Adjasi, Harvey & Adyapong, 2008). | fournét increases in lagged values of
the macroeconomic variables created disequilibiuaggregate stock price movements,
and this caused current or potentially future valokestock prices to reduce. The Ghana
stock market responded to this disequilibrium @ddty the macroeconomic variables by
increasing in terms of aggregate stock prices deoto correct this disequilibrium, with
only 3.5441% of the (remaining) deviation corredreéach subsequent time. Also,
exchange rate changes have real economic costsgapilay, price stability and even a
country’s stability (Rehman, 2013).

In Ghana, Adjasi, Harvey and Adyapong (2008) stidine relationship between
the foreign exchange market and stock marketsterméee whether movements in the
foreign exchange market have an effect on the Ghtmtk market using the EGARCH
model and found an inverse relationship betweehaxge rate volatility and stock

market returns.
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In answering the research questions, | concludesttzhange rate changes had a
significant negative effect on stock market retum&hana. Thus, a depreciation of the
Ghanaian currency will result in an increase itlstmarket returns. This finding is
consistent with the findings of Adjasi, Harvey ahdlyapong (2008). This implied that
decreases in the month ending inter-bank exchatge between the Ghana Cedi and the
US dollar resulted in an increased aggregate siack. The results suggested a decline
in FDI in Ghana on the GSE. Notwithstanding thelifigs of my study, it is worth noting
that investor speculations may significantly expléie effect of foreign exchange
changes on asset prices in Ghana. Rehman (201&)veldshat not all investors are
rational and this has the tendency to limit arlggrgossibilities. This implies that shifts
resulting from investor sentiments can cause exgdaate volatility with implications on
asset prices or stocks.
Inflation

Rationally investors in Ghana will always expedithreturns to hedge against
inflation rate; this means in perfect situationessreturns on common equity should
keep pace with the inflation rate. This proposith@s been extensively tested by
financial economists in the context of the Fishgrdthesis (Fisher, 1930), originally
explained that the market interest rate includesttpected real interest rate and
expected inflation rate. This assertion is far froomclusive particularly considering the
Ghanaian situation. In Ghana, Anokye and Siaw (20&fried out an investigation into
how stocks can be hedged against inflation ratheriGhana stock market in the long

run. They explained that in Ghana after the econasstructuring in the 1980s and the
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FINSAP, the county has always adhered to strictetany and fiscal policies which have
been reported to be very high and volatile in comspa to the economically developed
countries like the USA.

Inflationary trends in Ghana has shown consistatlyncreasing trend while the
market capitalization of the GSE All Share Indes imaresponse appreciated by 116% in
1993 and gained 124.3% in its index level in 199dokye & Siaw, 2010). The (GSE
quarterly bulletin, March 1995 reported that in198& index grew only by 6.3% and this
very bad performance was partly attributed to hinjlation rate and interest rate.

In this study, | found evidence of long run relasbip between stock returns and
inflation rate and reported that inflation rate slo®t significantly affect stock market
returns in Ghana. This finding will help address ittnpending problem as to whether the
Ghana stock market is a good hedge against inflaéite. | found that aggregate stock
price movements are generally not very sensitivgetteral changes in the prices of
goods, as measured by the CPI. This suggest thaghhGhanaian investors might not
like inflation rate (general prices of goods in tmsumer basket) to increase, their
investments in corporate stocks are not influerimethe general rate of inflation rate in
the macroeconomy; investors are not only interestélaeir present consumption but also
investments for their future. My study findings difigs the findings of Anokye and
Siaw (2010), thus making a further contributiortte literature on the issue of whether

the common stocks in developing market offer a beaigninst inflation rate.
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Interest Rate

In this study, | used changes in the 91 Day Treabilrrate as a measure of
changes in interest rate in Ghana. This is bec@hs@aian investors view the rate as the
opportunity cost of holding shares. Therefore,@ases in the 91 Day Treasury bill rates
will result in the realignment of the investmenttiaio of Ghanaian investors in favor of
stocks listed on the GSE. This inverse relationsimgerpins the already hypothesized
statement that, an inverse relationship betweeamast rates and stock returns as
measured by the GSE All Share Index is expectethferstudy. Notwithstanding, when
this hypothesis is applied to my earlier findingghie Ghana stock market, |1 would
expect a positive correlations between inflatide end the GSE All Share Index for the
specified period.

In a competitive market, equity stock may serva asdge against inflation rate.
Issahaku (2013) investigated the causal link betweacroeconomic variables and stock
market returns and found that in the short runefesiisted a significant relationship
between stock market returns and interest ratdatiter a causal relationship running
from stock returns and interest rate.

In this study, interest rate changes exerted afgignt negative effect on stock
market returns in Ghana during the period undesicanation. My finding suggested that
an increase in government of Ghana 91-Day Treg3)+Rill rates caused aggregate
stock prices to move down. My findings lead to ¢bheaclusion that Ghanaian investors
may have had low risk appetite, yet a desire teegge their returns on investment. In

this regard, slight monthly increases in governnaérishana T-bill rates, (which were
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generally less risky than corporate stocks, buh wetatively lower returns than corporate
stocks) caused stock market investors to probalyreeir stocks in order to purchase T-
bills. Indicatively, increases in the T-bill ratessulted in an increase in demand for T-
bills, additionally, the reduction in stock priogas construed as decrease in demand for
corporate stocks in Ghana during the period.

In this study, | found that though insignificantflation rate had a positive effect
on stock market returns in Ghana during the peagdregate stock price movements
were insensitive to general changes in the pri€geoads, as measured by the CPL. It is
my conclusion that, though Ghanaian investors nmghtike inflation rate(general prices
of goods in the consumer basket) to increase, tmastments in corporate stocks were
not influenced by the general rate of inflatiorthe macro-economy. Thus, investors
were not only interested in their present consuomgtiut also investments for their
future.

Money Supply

Though the economic impact of money supply chahgeseen debated, yet few
propositions about the stock market have a uniVarseptability (Issahaku, 2013).
However, most members of the financial communitaimana probably agree that
changes in the BoG monetary policy strongly infeethe Ghana stock market.
Empirical findings by Badarudin, Ariff, and Khal{@011), reported the influence of the
rate of monetary growth on the stock market. Thedings demonstrates the extent to
which money supply movements are now treated asrgupndicators of trends in

central bank monetary policy and how trends inntomey supply can provide
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information about future stock price movements.yr$teidy by Badarudin, Ariff, and
Khalid (2011), found a new evidence of a directelation between endogenous money
supply and aggregate bank stock return.

In this study, | found that money supply exertesigmificant negative effect on
stock market returns. This indicated that increas@soney supply (M2) during the
period caused aggregate stock prices to move dovather words as cash, checking
deposits (M1) and “near money" (i.e., savings deposoney market mutual funds and
other time deposits) in the general economy in@@astock prices were expected to
decrease. This finding is an indication of the thett as investors accumulated excess
money (cash plus other liquid and easily cashaldeay instruments) in their hands or
bank accounts, they became less likely to invesbiporate stocks. In this study | found
that investors were not only interested in longrt@mvestments (on the stock market) but
also short-term investments in cash and otherdiqnid easily marketable securities
during the period under study.

Putting the results of the first differenced mu#ipegressions (Table 12), the
long-run cointegrating relationship between thealdes (Table 24) and the estimated
empirical error correction model 2, my study conleld that, interest rates, exchange rate,
and money supply all have a negative short-rurtiogiship with aggregate stock market
returns in contrast with inflation rate that hapasitive short-term effect on aggregate
stock prices. My study finding further suggesteat tilecreases in interest rates, exchange
rate, and money supply resulted in immediate irsggdn aggregate stock prices and vice

versa. Money supply on the other hand had shart-texgative or positive effect on stock
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price movements, implying, that increases or ds@®& money supply could lead to
decreases or increases in aggregate stock pripesdiag,ceteris paribus.

The normalized cointegrating coefficients, for atfbn rate, interest rate and
exchange rates were all negative (Table 23). Myltesevealed a negative long-run
relationship between these variables and aggretatk prices on the GSE. The long-run
coefficients in the error term of the VECM also paged my finding of a negative long-
run relationship between macroeconomic variablassTin the long run, inflation rate,
interest rates, and exchange rates are expectedréase as stock prices decreased and
vice-versa. However, money supply has a long-ryatiee relationship according to the
VECM model but positive long-run relationship waggregate stock prices based on the
normalized cointegrating coefficients of money dygpable 23). My finding suggested
that increases or decreases in money supply couleilong run lead to decreases or
increases in aggregate stock prices, all thingsgoequal..

Limitations and External Validity

Probabilistic sampling methods provide technicallperior research designs than
non-probabilistic ones (Insah,2013). However, is gtudy | applied a non probabilistic
approach. The time frame did not permit me to ramigiachoose the time interval
because the study made use of the GSE All Shaex lawdd not the individual stocks
listed on the GSE. Therefore adherence to a rarsseation will change the sequence of
the time series between the periods January 20D@t¢ember 2013 and this would have
distorted the order of the time series. Anothetifjaation is that using the individual

stock returns instead of the GSE All Share Indekx selecting the individual stock
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randomly will also change the sequence of the 8arees thus scrambling the data and
research objectives will not be achieved.

Without using a non-probabilistic sampling in tetady, | found that, considering
the time span the underlying population would hresentative to eliminate problems
associated with reliability and external validi@iven this background, | made use of
purposive sampling method and deliberately chosesplecific time periods and
statistical properties of the sample to addres$amjulated research questions and
hypotheses for the period January 2000 to Decel{liES3.

From inferential statistics the R-square valuecats that only about 1.972% of
total variations in stock market returns on the @8H&d be accounted for by changes in
exchange rate, interest rate, inflation rate, andey supply. This indicates the probable
exclusion of some other macroeconomic variablesciwtould have better predicted
stock price movements on the GSE than the foureshosthis study, for example the
GDP though an important variable was not includaethe model.

In this study, | used the GSE All Share index asoxy to stock returns, yet the
index only factored the capital gains componergtotk returns and excluded the
dividend aspect of share returns thus limitingftleimpact of actual stock returns.
Again the p-value of the F-statistic indicated ttiet four macroeconomic variables did
not significantly affect stock market returns inddl (Table 11) and this may also be due
to the rapidity to which information on the selettariables impounds into the GSE All

Share Index.



178
Recommendationsfor further Study

Different methodological approaches and macroecanwariables had been used
in prior research to understand the nexus betwesmaaconomic variables and stock
market indices. For example Raja and Kalyanasunué2810) calculated bivariate
correlations to verify the relationship among macanomic variables and studied the
relationship between stock market index and ecooamaniables among emerging
economies and reported a high direct correlatidawéen GDP and stock market index.

The econometric models | employed in this studyiees] that external shocks
had no significant effect on stock price movemelfitihe regression model | used had
made room for external shocks such as the 2008-gle®@l financial cycle and the 2012
political tension in the country due to the electamntroversy by introducing appropriate
dummy variables, a better picture would have enterge

In this study, | obtained an R-square value thdiceted that only about 1.972%
of total variations in stock market returns on @®E could be accounted for by changes
in exchange rate, interest rate, inflation rate, mmoney supply. The results signaled the
probable exclusion of some other macroeconomi@lbbes which could have better
predicted stock price movements on the GSE thafotirechosen in this study. Also, the
p-value of the F-statistic indicates that the fomaicroeconomic variables do not
significantly affect stock market returns in Ghdmable 13) and this may also be due to
the rapidity to which information on the selectedtiables impounds into the GSE All
Share Index. Other macroeconomic variables suchuaie oil prices, unemployment

rate, fiscal deficit, external debt, industrial goation and other external shocks have
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been found to strongly impact stock market retuimduding investor expectations(Raja
and Kalyanasundaram, 2010). It is therefore recond®e that future research in Ghana
need to expand the macroeconomic variables todediutime series data of Ghana's
GDP for a specified period and the effect of evamftsrmation such as the 2012 political
tension in Ghana as additional predictive variableshe GSE All Share Index.

Finally, thep-value of the Jarque-Bera test statistic | obtairiedrly illustrated
that residuals did not follow the normal probabitifistribution. This revealed the highly
volatile nature and unpredictable nature of staoges on the GSE. Resulting from this, |
found the presence of high information asymmetrthefGSE and provide partial
evidence of stock market inefficiency.

To avoid erroneous conclusions | recommend funteeearch is carried out on
the assertion of information asymmetry and degfebeefficiency of the Ghana stock
market. It is only on the basis of scientific inguihat will permit me to recommend that
the GoG and regulatory authorities could take stegnsure the free flow of information

Implications to Positive Social Change

The essentials of economic progress requires fairopen world trading systems
that aims at the elimination of poverty and ensusafer and more secure world for
everyone now and for future generations. The Glstmek market is one of the social,
financial and economic institution that facilitdkee rechanneling of financial products
through an intermediation process to generate imasg and positive social change in
the Ghanaian society. The concept of social chaagéeen defined as a comprehensive

change in the social institutions and cultural piid of a country (Grumer and Pinquart,
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2011). The effective functioning and knowledge @ameconomic effects of the GSE is
sine qua non to the effective functioning and allocation of ttapto the most productive
sectors of the Ghanaian economy thus causing edorgrowth and social prosperity.
Therefore knowledge on the nexus between the me@noenic variables and stock
market returns will enhance fair and open tradysgesns and will further drive
institutional policies that ultimately will resuh stronger financial market institutions in
Ghana.

The find of oil in Ghana has heightened expectatmipoverty elimination and
investor confidence in the Ghanaian financial systeparticularly the Ghana stock
market. The study of the effect of macroeconomitaldes on the GSE All Share Index
enhances both individual and institutional investtrecisions for the allocation of scare
financial resources that aims at improving thewatth of the various economic agents,
namely: investors, governments, and policy makksvar the world.

Investors

From the descriptive statistics and absence imahdomness in data the
aggregate stock prices of the GSE, all the selen@ttoeconomic variables were
sensitive to periodic changes and speculation.ném#heory postulates that the rate of
return an investor earns is dependent on the t#wedk involved in that investment. Risk
is measured by the standard deviation of returns.

The revelation of sensitivity of the descriptivatstics would assist investors in
determining their investment time horizon (a wajtperiod of time which an investor is

prepared to wait for his investment to mature) elndinate the time lag for speculation.
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Both institutional and individual investors canrfere earn above average
returns from the GSE since the information on #esgivity will improve the degree of
efficiency on the GSE. Foreign firms may earn anbargeturn in terms of exchange rate
pointing to the generally high volatile nature lo¢ tUS dollar to the Ghanaian cedi and
with effective risk management methodologies FDiksly to be increased into the
Ghanaian economy. The higher than expected retumth$lows of capital from foreign
sources could be reinvested into the Ghanaian ecpihar expansion and growth and
invariably with positive change and implicationstbe socioeconomic conditions of the
Ghanaian people.
The Gover nment

The application of strategies, ideas, and actidekberately to promote social
systems has characterized the definition of Mo(@&12). Consistent with this definition
the study was carried out and revealed that themalwed cointegrating coefficients, for
inflation rate, interest rate and exchange rateatmegative with values of -186.0238 -
1136.958 and -55352.87, respectively and therefmersely related to stock market
returns in terms of the GSE All Share Index. Onlyney supply had a long run positive
relationship with the GSE All share Index. The abonplications are that variables with
negative coefficients have the potential of limgtstock market returns and limiting
effects on stock market development and growthr&tbee to bring about the desired
effect of positive social change, the governmerGbéna needs to constantly promote
policies that will ensure stability of those maaoeromic variables that have limiting

effect on the growth of the GSE.
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In this study | found that inflation rate has amarse relationship with the GSE
All Share Index, therefore the government will h&wéocus more on those micro
indicators such as stable prices, sustainable gralimination of balance of payments
all with the objective of ensuring certainty, cal@nce and investment in technology and
human capital.

The study found that the long run, inflation ratgerest rates, and exchange rates
are expected to increase as stock prices decradseca-versa. Money supply on the
other hand is expected to increase with increaseoitk prices and vice versa in the long
run. In terms of money supply the government néedld into the broad macroeconomic
environment automatic stabilizers and maintain tsteom stability by altering monetary
conditions through either raising or lowering im&rrates through the expansion and
contraction of money supply whenever necessarye®as the monthly outcome of the
relationship between broad money supply and the AE&hare index, the study
recommends a review of monetary policy to be madaroongoing monthly basis.
Policy Implications

In this study, | found a linkage between stock regsland macroeconomic
variables. Stock markets affect the overall ecoratevelopment of a country. Also
from literature stock markets can give a big baogiconomic development through the
creation of liquidity. Liquid equity markets makevestment less risky and more
attractive because they allow savers to acqui@saat and sell it more quickly and
cheaply if they need access to their savings ot teaalter their portfolios. The selected

macroeconomic variables, namely, inflation ratehange rate, interest rate, and money
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supply are very reliable indicators of future laegm growth, economic prosperity and
socioeconomic change implications. Thus, policedion by the government of Ghana
should constantly aim at fostering more liquid &totarkets. Within the scope of my
study findings the GoG policy framework should bestrengthen the legal, supervisory,
tax, and accounting systems of all listed entiieemfluence market liquidity. This will
improve efficiency of the GSE and its trading sgséehereby increasing the confidence
with which investors trade in shares on the GSE

Conclusions

The May 2014 report by the IMF indicated that Ghhaa shown a strong and
broadly inclusive growth over the past 20 years\adenced by significant advances in
poverty elimination and improvements in its sosigdtems. These developments have
garnered Ghana into transitioning from lower to dhédncome status. Nevertheless, the
report observed that about 25% of the populatidinssibsists under the poverty line.

To sustain the trends in the growth for positiveiglochange, a lot of effort will
be required by government and policy makers to éement policy directions with the
appropriate macroeconomic framework that will eessound macroeconomic policies
thus, stimulating private sector lead growth with intermediation role of the Ghana
stock market.

In this study, | conclude that the Ghana stock mtaskould not be viewed as a
mere casino where players aggregate to placelibtsron any or some of the listed
stocks. Rather, individuals, households, policy enakanalysts, and the GoG should

constantly strive to ensure that actions and inaston their part interspersed with
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adequate knowledge on how macroeconomic variabtektétes investment, promote the
efficient allocation of capital to relevant sectofghe Ghanaian economy, and stimulate
long-term investment and socio-economic growtls therefore recommended that the
central bank of Ghana should have the independeneée actions that will stabilize
macroeconomic variables in order create an enviemror effective returns forecasts
on the Ghana stock market and ensure confidenioeaincial asset holdings for both

Ghanaian investors and foreign investors.
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