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Kazandjian, Kouratas, & Tahmazian, 2005; Fraser & Oyefeso, 2005; Fadhlaoui, Bellalah, Dherry, & Zouauii, 2009; 
Khan, 2011; Dasgupta, 2014).  

Cointegration analysis enables investors to investigate the long-run properties of stock prices. If cointegration is present, 
then there is a long-run relationship between the two series. For portfolio diversification, the evidence of cointegration 
existing between two or more equity prices indicates that these prices are moving together in the same direction in the 
long run and hence, the benefits from diversification with the formation of a portfolio that includes securities from these 
equities are limited. However, evidence of no cointegration indicates that there are significant diversification benefits in 
the long run for investors in terms of reduction of risk without significant loss in the expected returns. 

Cointegration of the stock markets has been studied considerably with particular attention on international 
diversification. Evidently, there is a growing acceptance that there is risk reduction if one undertakes international 
portfolio diversification (Chukwuogor, 2007). This is essentially true because security prices are less correlated across 
countries since countries vary in terms of economic, political, industry structure, resources endowment as well as 
different business cycle (Eun & Resnick, 2012). Contrary to this assertion, Chavoushi (2010) as cited in Agyapong 
(2014) found that correlations among country indices increased considerably during the period of closer economic 
cooperation and integration. However, in consonance with the OLI paradigm (Dunning,1988) which postulates that 
investors would rather want to undertake investments in their home countries (domestic portfolio diversification) to be 
able to gain some level of experience before forming portfolio with international dimension, thus it is imperative to 
examine domestic portfolio diversification. The paper therefore, empirically investigates whether there are some 
benefits from domestic portfolio diversification in the long run for private and institutional investors investing on the 
Ghana Stock Exchange (GSE) and also determines the sensitivities of returns from the various equities to the GSE 
composite index. We believe that the study contributes to literature on financial market by filling the gap on domestic 
portfolio investment. The rest of the paper is presented as follows. Section 2 presents a brief review of related literature 
and discussion on the Ghana Stock Exchange. Section 3 presents and discusses the data and methodology. Section 4 
discusses the empirical results and analysis. Lastly, section 5 provides the summary and the conclusions. 

2. Literature Review 

In the past, portfolio formation mostly relied on the analysis of correlations among security prices to guide an investor 
to select appropriate assets to form investment portfolio (see for example Panton et al., 1976; Ripley, 1973). However, 
in recent years cointegration techniques have been applied to determine the diversification benefits that an investor 
might obtain.  

Constantinou et al. (2005) analysed the potential benefit that domestic investors would get when constructing portfolio 
investments involving assets that are not cointegrated from the Cyprus Stock Exchange. Their study concluded that 
there are benefits from portfolio diversification, when domestic investors construct portfolios which include stocks from 
the sectors which are not cointegrated. 

Studies into International portfolio diversifications have received considerable attention lately (Dasguta, 2014; 
Fadhlaoui et al., 2009; Fraser, & Oyefeso, 2005; Georgouttsos, & Kouratas, 2003) with less emphasis on domestic 
portfolio investment opportunities. The results from these studies are mixed. Using cointegration techniques, 
Saadi-Sedik and Petri (2006) found that the Amman Stock Exchange (ASE) and other Arab stock markets were 
cointegrated but no evidence of cointegration was revealed between ASE and other emerging or developed stock 
markets suggesting that there are long run diversification benefits by investing in the markets that are not integrated.  

Khan (2011) investigated the long-run convergence of the United States and 22 other developed and developing 
countries. The study showed that stock markets of most countries have become cointegrated by 2010 signifying little 
benefits in constructing portfolios involving these markets. Erdinc and Milla (2009) also find that there exists a long 
term relationship when capital markets of European countries are matched with each other. 

Zafaranloo and Sapian (2013) explored the benefits of international portfolio diversification among five Asian emerging 
markets (Malaysia, Thailand, Indonesia, China and India) and the United States from 2006 to 2012 and found no 
evidence of long run relationships among five Asian markets and the US market implying that Us investor can benefit 
from investing in these markets. 

Guidi and Ugur (2014) examined whether the South-Eastern European (SEE) stock markets of Bulgaria, Croatia, 
Romania, Slovenia and Turkey are integrated with their developed counterparts in Germany, the UK and the USA. The 
authors employed both static and dynamic cointegration tests. The study revealed that the SEE markets are cointegrated 
with the German and the UK markets but not with the USA market when static cointegration test is employed. However, 
the dynamic cointegration analysis suggested an existence of time-varying cointegration among the SEE markets and 
their developed counterparts. 

From the few studies reviewed it could be noticed that attention has been given to international portfolio diversification 
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without looking at the benefits one would also get from investing solely in the domestic markets. The study by 
Constantinou et al. (2005) specifically looked at the domestic portfolio diversification opportunities. Motivated by the 
this study, the present study was undertaken to look at the benefits investors investing solely in the equities on the 
Ghana Stock Exchange would get. Our study differs from Constantinou et al. (2005) who used sectoral stocks indices. 
Our study used individual stock prices to investigate whether there were potential benefits accruing to investors on the 
Ghana Stock Exchange. 

2.1 The Ghana Stock Exchange 

The Ghana Stock Exchange (GSE) is the primary stock market in Ghana. The Ghana Stock Exchange was given 
recognition as a stock exchange by Executive Instrument in October, 1990 under the Stock Exchange Act, 1971 (Act 
384). The exchange was officially launched on 11th January, 1991 although trading started on 12th November, 1990 with 
13 listed companies as at the end of 1991. As at 31st December, 2016 there were 37 listed companies with 40 equities 
listed on the main board and 4 companies also listed at the GSE Alternative Market (GAX). Out of the 37 companies 14 
were financial and 23 were non-financial entities. The Ghana Stock Exchange is adjudged one of the best capital 
markets in West Africa. 

Ghana’s stock market has attracted domestic and foreign companies’ attention because of its fast development and 
potential opportunities. The market capitalization for the Exchange as at 31st July, 2016 stood at GH₵54605.60 million 
as against a market capitalization of GH 57,116.87 million in December, 2015 signifying a decrease of about 4.4%. The 
domestic capitalization rose from GH₵6,753.14 million in 2012 to GH₵13,868.55 million in 2014 registering an 
increase of about 105.4% over the two years. However, the domestic capitalization has decreased by 24.7% as at the end 
of July, 2016 (GSE- Market reports, 2013- 2016). Table 1 reports the total market and domestic capitalization from year 
end of 2012 to July, 2016. 

Table 1. Total Market and Domestic Capitalization 

 

YEAR 

2012 

GHS(M) 

2013 

GHS(M)

2014 

GHS(M)

2015 

GHS(M) 

July 2016

GHS(M) 

TOTAL MARKET CAPITALIZATION  

57,264.22

 

61158.29

 

64352.42

 

57116.87 

 

54605.60

DOMESTIC CAPITALIZATION  

6753.14 

 

11694.93

 

13868.55

 

11185.18 

 

10443.75

SOURCE: GSE market reports- 2013-2016 

In 2011, Ghana Stock Exchange introduced two new indices: The GSE COMPOSITE INDEX, a capitalization weighted 
index, using Volume Weighted Average Price (VWAP) of GSE-listed companies as well as GSE FINANCIAL STOCK 
INDEX, a capitalization weighted index, using VWAP of GSE-listed financial equities other than equities listed on 
other markets. The main index is the GSE- Composite Index which is the index for all the equities traded on the 
Exchange other than equities listed on other markets to replace the GSE ALL SHARE INDEX. 

Figure 1 and 2 show the graph of GSE- CI’s return from its year of establishment to the year ended 2016. As can be 
seen from the figure, the stock exchange performance in 2003 was the highest in the history of its establishment. 
Agyapong (2014) posits that the Exchange achieved its remarkable performance in the year 2003, when the 
performance of the All-Share Index topped several emerging stock markets.  
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Figure 3. Ghana Stock Exchange (GSE Index Trend) 

Source: ANNUAL REPORT GHANA (ARG) MARKET REPORT 2016. 

3. Data and Methodology 

3.1 Data 

The data for the cointegration analysis consist of daily volume weighted average prices (closing prices) for the financial 
equities and the non- financial equities. The time frame for the analysis was from 1st August, 2011 to 29th July, 2016. 
The start date was chosen to be August, 2011 in order to include Tullow Oil Plc. The final sample consists of 1236 
observations. The stock prices were extracted from the Ghana Stock Exchange database and all series were transformed 
into natural logarithms. Companies that were listed on other markets were excluded from the study. For the CAPM 
analysis we used the GSE- Composite index (All share Index) as the overall market index. The monthly values of the 
GSE- CI and the individual stock prices were employed. The data for this analysis start from the month of August, 2011 
to May, 2017 making 70 observations to estimate the betas (βs). The study includes 28 companies that have complete 
share prices during the study period as well as meeting the estimation requirements. Appendix A provides the list of 
companies listed on the GSE as of May, 2017.  

3.2 Empirical Methodology 

In the finance literature it is extensively argued that most of the finance time series display trend and seasonal 
components over time and can be non-stationary. Their mean values, variances, and covariance of these economic 
variables change over time. Therefore, regressing one nonstationary variable on another will produce spurious results 
(Brooks, 2008; Gujrati, 2006). However, the linear combination of these nonstationary time series can be stationary. In 
such case, the variables are said to be cointegrated. Cointegration implies the existence of a long-run equilibrium 
between the variables and these variables cannot move independently of each other. We employed two cointegration 
tests; Engle-Granger test which requires that all variables are of I (1) and autoregressive distributed lag model (ARDL) 
of Pesaran et al. (2001) which is able to handle regressor variables of (I (0) and/or I (1)). Finally, the sensitivities of the 
returns of the equities to the Ghana Stock Exchange-Composite Index were also analyzed to determine the maximum 
diversification benefit for risk reduction by employing OLS estimation technique for the Capital Asset Pricing Model 
(CAPM) 

3.2.1 Engle-Granger Two-Step Cointegration Approach 

The long-run bivariate relationship between pair of variables can be written as: 

 ttit xy                                      (1)  

ttit yx                                      (2)  

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

70.00
90.00

110.00
130.00
150.00
170.00
190.00
210.00
230.00
250.00
270.00

D
-1

0
J-1

1
F-

11
M

-1
1

A
-1

1
M

-1
1

J-1
1

J-1
1

A
-1

1
S-

11
O

-1
1

N
-1

1
D

-1
1

J-1
2

F-
12

M
-1

2
A

-1
2

M
-1

2
J-1

2
J-1

2
A

-1
2

S-
12

O
-1

2
N

-1
2

D
-1

2
J-1

3
F-

13
M

-1
3

A
-1

3
M

-1
3

J-1
3

J-1
3

A
-1

3
S-

13
O

-1
3

N
-1

3
D

-1
3

J-1
4

F-
14

M
-1

4
A

-1
4

M
-1

4
J-1

4
J-1

4
A

-1
4

S-
14

O
-1

4
N

-1
4

D
-1

4
J-1

5
F-

15
M

-1
5

A
-1

5
M

-1
5

J-1
5

J-1
5

A
-1

5
S-

15
O

-1
5

N
-1

5
D

-1
5

J-1
6

F-
16

M
-1

6
A

-1
6

M
-1

6
J-1

6
J-1

6
A

-1
6

S-
16

O
-1

6
N

-1
6

GSE Index Trend
SALES (GHS, 'M) GSE CI GSE FSI



Applied Econom

Where x and y

t is the time pe

According to 
linear combin

estimated thro
3.2.2 The Bou

The study also

irrespective of

should howev

examines the 

of X and Y va

as          

 

And for a pair

 

Where λ1 and 

operator and ε

of the Schwar

against alterna

model is repr

values estimat

bounds (I(1)) 

critical value,

otherwise we 

0.05). Critical

The models ar

3.2.3 The Cap

The sensitivit
benefit for risk

where Ri,t is th
treasury bill r
Equation (6) c

Where Ri and 
the GSE-Com

4. Analysis an

The main obje
in the long ru
determine the 

 

 

mics and Financ

y are the natura

eriod,   and

Engle-Grang
nation should 

ough OLS and 
und Test  

o utilizes the a

f whether the o

ver be I (2) an

cointegration b

ariables, ARD

     

r of X and Y va

λ2 are long run

εt is the white n

rz Information

ative of existe

resented as FY

ted by Pesaran

leads to the ap

 the null hypo

fail to reject 

l Values are ci

re estimated by

pital Asset Pric

ties of the retu
k reduction us

he return on th
rate, Rm,t is the
can be rewritte

Rm are the ex
mposite index a

nd Discussion

ective of this p
un for private a

sensitivities o

ce 

al logs of stock

d  are the para

ger two-step c
 be stationary
 )0(I  teste

autoregressive

order of integr

nd also the dep

between the va

L model of or

ariables, ARDL

       

n coefficients, 

noise error term

n criterion. In 

ence of cointeg

Y (Y|X) and FX

n et al. (2001) 

ppropriate con

othesis of no c

the null hypo

ited from Pesa

y the use of E-

cing Model 

urns of the equ
ing the CAPM

he stock index
e return from 
en as  

xcess returns fo
and ut is the err

n of Empirical

paper is to emp
and institutiona
of returns from

k prices of any

ameters to be e

cointegration a
y, i.e.  ty

ed with Augme

e distributed la

ration of the re

pendent variab

ariables in a pa

rder (p, q) dete

L model of ord

           

β and γ are th

m. Optimal lag

equation (4) a

gration:  H1:

X (X|Y). The c

which is decom

nclusion regard

cointegration i

othesis. Compu

aran et al. (200

-Views 9.5  

uities to the G
M regression eq

Ri,t− r f  =

x or on asset i

the GSE-CI a

Ri=

for the equity a
ror term. 

l Result 

pirically test w
al investors w

m the various eq

           

83 

y two variables

estimated and 

approach, if  
  ti x

ented Dickey-F

ag model (ARD

egressor variab

ble should be 

airwise manne

ermined by Sch

der (m, n)   

           

he short run co

g length for the

and (5), the nu

λ1≠ λ2≠ 0 is t

calculated F-st

mposed into lo

ding cointegrat

is rejected ind

uted F-statistic

01), Table CI (

GSE-CI are an
quation of the f

= αi+ βi(Rm,t) 

 at time t,  r
at time t, αi an

= α + βRm+ u

and GSE-CI re

whether there a
who wish to inv
quities to the G

             

s in a pair-wise

ut is white noi

ty  )1(I  a
    )0(I .

Fuller (ADF).

DL) of Pesara

bles are (I (0) a

integrated of 

er, only I (1) va

hwarz Informa

           

            

oefficients,
e estimated lon

ull hypothesis

tested using F-

tatistics is com

ower critical b

tion. If the cal

ependent of th

c is compared

(iii), Case III: 

nalyzed to dete
form 

− r f  + ui,

rf is the risk f
nd βi are the co

ut         

espectively, β 

are benefits fro
vest in the Gha
GSE composite

            

e manner. 

ise term. 

and tx   (I
. The parame

an et al. (2001

and/or I (1)). N

order 1. How

ariables were c

ation Criterion

  

           

is the intercep

ng-run model 

 of no-cointeg

-statistics. The

mpared with tw

bounds (I(0)) a

culated F-stati

he order of int

d with critical 

Unrestricted i

ermine the ma

t            

free rate repres
oefficients and

           

is the sensitiv

om domestic p
ana Stock Exc
e index. 

    Vol. 4, No

)1( are cointeg
eters   and 

) which is app

None of the reg

wever, since the

considered. Fo

n (SIC) is repr

           

pt,  denotes d

is selected on 

gration H0: λ1=

e normalized l

wo sets of cri

and upper critic

istic exceeds th

tegration of th

values (Signi

intercept and n

aximum divers

           

sented by the 
d ui,t is the err

           

vity of the ith e

ortfolio divers
change (GSE) 

o. 5; 2017 

grated, a 

i  are 

plicable 

gressors 

e paper 

or a pair 

esented 

(3) 

    (4) 

ifference 

the basis 

= λ2 = 0 

ong- run 

tical 5% 

cal value 

he upper 

he series; 

ificant at 

no trend. 

sification 

    (5) 

3 month 
ror term. 

    (6) 

equity to 

sification 
and also 



Applied Economics and Finance                                          Vol. 4, No. 5; 2017 

84 

4.1 The Result of Unit Root Test 

Table 2. Result of unit root test in levels 

SHARE CODE ADF   PP   SHARECODE ADF PP 
NON-FINANCIAL STOCKS LSPL -2.0646 -2.4355 

LACI -0.2231 -0.2203 LSWL -0.9317 -0.8289 
LALW -2.5639 -2.5941* LTOTAL -1.2659 -1.2791 
LAYRTN -0.3274 0.0742 LTRANSOL -2.0358 -2.0517 
LBOPP -2.4510 -2.3482 LTLW -1.3864 -1.6556 
LCLYDS -2.6233* -2.6145* LUNIL -0.8111 -0.8524 
LCMLT -1.4461 -1.4310 FINANCIAL STOCKS 
LCPC -7.0591*** -6.405*** LCAL -1.4161 -1.4045 
LFML -0.3631 -0.4731    LEGL -2.939** -3.220** 
LGGBL -1.1379 -1.1412 LETI -1.3647 -1.4449 
LGOIL -1.6073 -1.7012 LGCB -0.9319 -1.0051 
LGSR -0.6424 -0.6403 LHFC -1.6161 -1.5975 
LGWEB 0.5008 0.5117 LSCB -2.3765 -2.4115 
LMLC -1.4528 -1.4403 LSIC -0.9545 -1.1916 
LPBC 1.1501 1.0724 LSOGEG -1.730 -1.2553 
LPKL -2.7114* -2.0003 LTBL -4.884*** -4.883*** 
LPZC -2.413 -2.4408 LUTB 1.2745 1.2713 

Note: ***, **, * denotes 1%, 5% and 10% significant level, respectively. The null hypothesis is that the series is 
non-stationary, or contains a unit root. The rejection of the null hypothesis is based on MacKinnon (1996) critical values.  

The Table 2 and Table 3 show the results for the ADF and PP test for each of the variables. The ADF and PP tests on the 
logged time series tell us that we cannot reject the null at the levels for all the variables except CPC, EGL, TBL and 
CLYDS at least at 10% level of significance.  

Table 3. Result of Unit Root Test in Order 1 (1ST Difference) 

SHARE CODE ADF     PP   SHARE CODE ADF PP 
NON-FINANCIAL STOCKS ΔLSPL 25.419*** -37.304*** 

ΔLACI -35.167*** -35.167*** ΔLSWL -35.139*** -35.458*** 
ΔLALW -35.050*** -35.040*** ΔLTOTAL -34.896*** -34.896*** 
ΔLAYRTN -36.244*** -36.472*** ΔLTRANSOL -40.619*** -41.044*** 
ΔLBOPP -16.796*** -35.670*** ΔLTLW -20.405*** -37.519*** 
ΔLCLYDS -32.503*** -53.488*** ΔLUNIL -35.190*** -35.347*** 
ΔLCMLT -23.389*** -39.558*** FINANCIAL STOCKS 
ΔLCPC -38.085*** -52.309*** ΔLCAL -23.472*** -39.015*** 
ΔLFML -15.387*** -30.675*** ΔLEGL -13.486*** -32.304*** 
ΔLGGBL -8.569*** -39.178*** ΔLETI -38.799*** -38.661*** 
ΔLGOIL -12.904*** -36.594*** ΔLGCB -14.801*** -32.819*** 
ΔLGSR -35.187*** *35.187*** ΔLHFC -23.428*** -37.282*** 
ΔLGWEB -35.175*** -35.175*** ΔLSCB -34.682*** -34.681*** 
ΔLMLC -37.793*** -37.760*** ΔLSIC -22.342*** -34.026*** 
ΔLPBC -34.776*** -34.930***   ΔLSOGEGH -8.621*** -29.618*** 
ΔLPKL -58.434*** -60.166*** ΔLTBL -34.946*** -34.947*** 
ΔLPZC -35.255*** -35.263*** ΔLUTB -39.760*** -39.879*** 

Note: ***, **, * denotes 1%, 5% and 10% significant level, respectively. The null hypothesis is that the series is 
non-stationary, or contains a unit root. The rejection of the null hypothesis is based on MacKinnon (1996) critical 
values.  

On the other hand, we can reject the null for the logged 1st differenced series. All financial and non-financial stock 
prices that were integrated of order zero i.e. I (0) were removed from the analysis. This means that all the logged time 
series that were included in the study were integrated of order 1.  

4.2 Cointegration Analysis 

This paper has used daily volume weighted average closing prices of 28 financial and non –financial stocks from the 
Ghana Stock Exchange. The ADF and PP tests characterized all series as I (1) allowing us to proceed with the 
cointegration analysis using the Engle - Granger and ARDL cointegration approaches. Tables 4a and 4b present results 
from the Engle-Granger cointegration analysis and Tables 5a and 5b also present results from the ARDL. The pairs of 
variables were interchanged in the estimation thus making a total of 756 pairs. Due to large and extensive 
outputs/results only the summary is reported.  
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4.2.1 Engle-Granger Cointegration Analysis 

As can be seen from the Tables 4a and 4b, we did not find any evidence of cointegration among 668 pairs of equities in 
the sample. However, we found strong evidence of cointegration between the African Champion Industries Ltd and 
Golden Star Resources Ltd, Starwin Product Ltd and UT bank Ltd. Similarly, a strong cointegration was found amongst 
African Champion Industries Ltd, Pioneer Kitchen Ware Ltd and Golden Star Resources as well as evidence of long run 
relationship between Pioneer Kitchen Ware Ltd and Aluworks Ltd, Golden Web Ltd, Tullow Oil Plc, State Insurance 
Company Ltd and UT Bank Ltd respectively. Evidence of long run relationship was also firmly established amongst 
Sam Woode Ltd, Total Petroleum Ghana and Transaction Solutions Ltd. Thus portfolio formation involving these 
equities which have long run relationships may not achieve the desired benefit in the long run. However, we find no 
cointegration between Benso Oil Palm Plantation and the rest of the sample equities with exception of Ghana 
Commercial Bank Ltd and Societe General Ghana Ltd. Also, less evidence of cointegration was also found among 
Guinness Ghana Breweries Ltd, PZ Cussons Ghana Ltd, Total petroleum Ghana Ltd and Tullow Oil Plc among others.  

4.2.2 ARDL Cointegration Result 

The existence of cointegration among the variables was also examined using the ARDL bounds test approach to 
cointegration analysis. Tables 5a and 5b present results from the ARDL cointegration analysis in a pairwise manner making 
378 pairs (756 runs). However, the bound test was able to predict a long run relationships between the 52 pairs out of the 
756 runs. The results revealed strong long run relationships between Guinness Ghana Breweries Ltd and HFC Bank Ltd 
and between HFC Bank Ltd and Unilever Ghana Ltd. Consistent with the Engle- Granger approach, less evidence of 
cointegration was also found among Ghana Oil Company Ltd (GOIL) Ltd, PZ Cussons Ghana Ltd, Total petroleum Ghana 
Ltd and Tullow Oil Plc with the other equities. Based on these findings one could achieve a risk reduction in case one 
constructs a portfolio which includes stocks of the financial sector with stocks from either the Guinness Ghana Breweries 
Ltd., PZ Cussons Ghana Ltd, Total petroleum Ghana Ltd and Tullow Oil Plc among others. This implies that there will be 
long-run benefits from the portfolio diversification. The empirical result implies that stock prices do not generally exhibit a 
long run relationship hence there can be a benefit of domestic portfolio diversification. 

Table 4a. Engle-Granger bivariate cointegration analysis 

CODE ACI ALW AYRTN BOPP CMLT FML GGBL GOIL GSR GWEB MLC PBC PKL PZC 

ALW NO -             

AYRTN NO NO -            

BOPP NO NO NO -           

CMLT NO NO NO NO -          

FML NO NO NO NO NO -         

GGBL NO NO NO NO NO NO -        

GOIL NO NO NO NO NO NO NO -       

GSR YES NO NO NO NO NO NO NO -      

GWEB NO NO NO NO NO NO NO NO NO/YES -     

MLC NO NO NO NO NO NO NO NO NO NO -    

PBC NO/YES NO NO NO NO NO NO NO NO NO NO -   

PKL YES YES YES/NO NO YES/NO YES/NO YES/NO YES/NO YES YES NO YES/NO -  

PZC NO NO NO NO YES/NO NO YES/NO NO NO NO YES/NO NO NO - 

SPL YES NO YES/NO NO NO NO NO NO YES YES/NO NO YES YES NO 

SWL NO NO NO NO NO NO NO NO NO NO NO NO NO/YES NO 

TLW NO NO/YES YES/NO NO NO NO NO NO NO YES/NO NO NO YES NO 

TOTAL NO NO NO NO NO NO NO NO NO NO NO NO NO/YES NO 

TRANSOL NO NO NO NO NO YES/NO NO NO NO NO NO NO NO NO 

UNIL NO NO NO NO NO NO NO NO NO NO NO NO NO/YES NO/YES 

CAL NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

ETI NO NO/YES NO NO/YES NO NO NO NO NO NO NO NO NO NO 

GCB NO NO/YES NO YES NO NO NO NO NO NO NO NO NO NO 

HFC NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

SCB NO NO NO NO NO YES/NO NO YES/NO NO NO NO NO NO NO 

SIC NO NO NO NO NO NO NO NO YES/NO NO NO NO YES NO 

SOGEGH NO NO/YES NO YES NO NO NO YES/NO NO NO NO NO NO NO 

UTB YES NO NO NO NO NO NO NO NO/YES NO/YES NO NO YES NO 

Notes: 1Yes= the null hypothesis of no cointegration is rejected. No= the null hypothesis of no cointegration is not 
rejected irrespective of which variable is the dependent variable.  
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2 Yes/No and No/Yes mean that when the dependent variable is column variable and vice versa. The level of 
significance is 5%.  

Table 4b. Engle- Granger bivariate cointegration analysis (Continued from Table 4a) 

CODE SPL SWL TLW TOTAL TRANSOL UNIL CAL ETI GCB HFC SCB SIC SOGEGH

SWL NO/YES -            

TLW NO NO -           

TOTAL NO/YES YES NO -          

TRANSOL NO YES NO YES -         

UNIL NO NO NO NO NO -        

CAL NO NO NO NO NO/YES NO -       

ETI NO NO NO NO YES NO NO -      

GCB NO NO NO NO NO NO NO NO -     

HFC NO NO NO NO NO NO NO YES NO -    

SCB NO NO NO NO NO NO NO NO YES/NO NO -   

SIC NO/YES NO NO NO NO NO NO NO NO NO NO -  

SOGEGH NO NO NO YES YES NO YES YES/NO YES YES NO NO - 

UTB YES NO NO NO NO NO NO NO NO NO NO NO NO 

Notes: 1Yes= the null hypothesis of no cointegration is rejected. No= the null hypothesis of no cointegration is not 
rejected irrespective of which variable is the dependent variable.  
2 Yes/No and No/Yes mean that when the dependent variable is column variable and vice versa. The level of 
significance is 5%.  

Table 5a. ARDL bound test bivariate cointegration analysis 

CODE ACI ALW AYRTN BOPP CMLT FML GGBL GOIL GSR GWEB MLC PBC PKL PZC 

ALW NO -             

AYRTN NO NO -            

BOPP NO NO NO -           

CMLT NO NO NO NO -          

FML NO NO NO NO NO -         

GGBL YES/NO NO NO NO YES/NO YES/NO -        

GOIL NO NO NO NO NO NO NO -       

GSR NO NO NO NO NO NO NO NO -      

GWEB NO NO NO/YES NO NO NO NO NO NO -     

MLC NO NO NO NO YES/NO NO NO NO NO NO -    

PBC NO NO NO NO NO NO NO/YES NO NO NO NO -   

PKL NO NO NO NO NO NO NO/YES NO NO YES/NO NO NO -  

PZC NO NO NO NO YES/NO NO YES/NO NO NO NO YES/NO NO NO - 

SPL YES/NO NO NO NO NO NO NO NO YES/NO YES/NO NO YES/NO NO NO 

SWL NO NO NO NO NO NO NO/YES NO NO NO NO NO NO NO 

TLW NO YES/NO NO NO NO NO NO NO NO NO NO NO NO NO 

TOTAL NO NO NO NO NO NO NO/YES NO NO NO NO NO NO NO 

TRANSOL NO NO NO NO NO YES/NO NO/YES NO NO NO YES/NO NO NO NO 

UNIL NO YES/NO NO NO YES/NO NO NO NO NO NO NO/YES NO NO NO/YES 

CAL NO NO NO NO/YES NO NO NO NO NO NO NO NO NO NO 

ETI NO NO NO NO NO NO NO/YES NO NO NO NO NO NO NO 

GCB NO NO NO NO YES/NO NO NO NO NO NO NO NO NO NO/YES 

HFC NO NO NO NO NO NO YES NO NO NO YES/NO NO NO NO 

SCB NO NO NO NO NO NO NO YES/NO NO NO NO NO NO NO 

SIC NO NO NO NO NO NO NO NO NO NO NO NO NO/YES NO 

SOGEGH NO NO NO NO/YES NO NO NO NO NO NO NO NO NO NO 

UTB NO NO NO NO NO NO NO/YES NO NO NO NO NO NO/YES NO 

Notes: 1Yes= the null hypothesis of no cointegration is rejected. No= the null hypothesis of no cointegration is not 
rejected irrespective of which variable is the dependent variable.  
2 Yes/No and No/Yes mean that when the dependent variable is column variable and vice versa. The level of 
significance is 5%.  
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Table 5b. ARDL bound test bivariate cointegration analysis (Continued from Table 5a) 

CODE SPL SWL TLW TOTAL TRANSOL UNIL CAL ETI GCB HFC SCB SIC SOGEGH

SWL NO/YES -            

TLW NO NO -           

TOTAL NO NO/YES NO -          

TRANSOL NO NO NO NO -         

UNIL YES/NO YES/NO NO NO NO -        

CAL NO NO NO NO NO/YES NO -       

ETI NO NO NO NO NO NO NO -      

GCB NO NO NO NO NO NO NO NO -     

HFC NO NO NO NO NO YES /NO NO/YES YES//NO -    

SCB NO NO NO NO NO NO NO/YES NO NO NO -   

SIC NO NO NO NO NO NO NO NO NO NO NO -  

SOGEGH NO NO NO NO/YES NO NO YES/NO NO YES/NO NO/YES NO NO - 

UTB NO/YES NO NO NO NO NO NO NO NO NO NO NO NO 

Notes: 1Yes= the null hypothesis of no cointegration is rejected. No= the null hypothesis of no cointegration is not 
rejected irrespective of which variable is the dependent variable.  
2Yes/No and No/Yes mean that when the dependent variable is column variable and vice versa. The level of significance 
is 5% 

4.3 Analysis of Sensitivity of Returns 

The last part of the paper pertained to finding sensitivity of the returns of stock prices to GSE-CI in order to identify 
which combination offer the best risk reduction for domestic diversification opportunities.  

The monthly mean returns from the stocks range from -3.22% to 2.39% with the mean return of the Ghana Oil company 
Ltd being the highest whereas Total Petroleum Ghana Ltd was the lowest with a negative return. The Jarque- Bera 
statistic indicates that most of the data are not normally distributed and therefore it would be appropriate to report their 
median values. Thus median return was better with Ghana Oil Company Ltd registering the highest return with 2.51% 
whiles the least median return was -1.23% for the period (see appendix B). Table 6 summarizes the relative risk of each 
of the stocks. From Table 6, it can be seen that the betas of BOPP, GGBL, GOIL, MLC, UNILEVER, CAL, ETI, GCB, 
SIC and SOGEGH are significant at 1% whereas the beta of CMLT, FML, HFC and SCB is significant at 5%. However, 
the betas of AYRTN, PBC, PZC, TOTAL, TSL and TULLOW are statistically insignificant. None of equities was found 
to be highly sensitive to the market conditions with a beta value of greater than 1. It can also be observed that the equity 
risk associated with most of the assets are less aggressive as well as not highly cointegrated thus forming portfolio with 
these assets will achieve maximum diversification benefit. Intuitively, more equities are found not to be cointegrated 
with each other and are also less sensitive or very insensitive to the GSE-CI. 

Table 6. Sensitivity of Equities return to the GSE-Composite index 

EQUITY t- statistics  Beta P. value EQUITY t-stat Beta P. Value
NON-FINANCIAL EQUITIES SPL 0.491 0.013 .6249

ACI -0.288 -.008 .7736 SWL 0.776 0.069 .4403
ALW -0.264 -0.005 .7922 TOTAL 0.617 0.012 .5387
ARTN -0.058 -0.005 .9537 TSL -0.476 -0.052 .6353
BOPP 4.426 0.166 .0000*** TULLOW -0.323 -0.034 .7476
CMLT 2.115 0.319 .0380** UNILEVER 3.027 0.246 .0035***
FML 2.297 0.149 .0247** FINANCIAL STOCKS 
GGBL 3.807 0.205 .0003*** CAL 2.858 0.126 .0056***
GOIL 3.807 0.205 .0003*** ETI 4.967 0.173 .0000***
GSR 1.438 0.257 .1545 GCB 4.601 0.223 .0000***
GWEB -0.382 -0.019 .7034 HFC 2.358 0.118 .0212**
MLC 3.317 0.152 .0015*** SCB 2.360 0.046 .0211**
PBC 1.229 0.054 .2231 SIC 3.052 0.103 .0032***
PKL -0.156 -0.029 .8763 SOGEGH 4.110 0.172 .0001***
PZC 1.546 0.033 .1267 UTB -0.0804 -0.002 .9361

Note. *, **, *** indicates significant at 1%, 5% and 10% significant levels respectively 
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5. Summary and Conclusion 

In this paper an attempt has been made to analyze the potential benefits that may be realized from domestic portfolio 
diversification. Daily data for the period 1st August, 2011 to 29th June, 2016 as well as monthly data from August, 2011 
to May, 2017 were used for the cointegration and CAPM analysis respectively. We used cointegration approach to 
examine whether there are long run bivariate relationships among 28 financial and non- financial stocks in a pair-wise 
manner. Due to large and extensive set of tables the summary of the results was presented with few appendixes. The 
study reveals that there are enormous benefits for risk reduction domestically as there is weak evidence of cointegration 
of security prices. Thus, there are domestic diversification benefits both within the short term and the long run. This 
evidence can provide some investment insight for individual, institutional and other fund managers such as pension 
funds, insurance companies and provident funds managers to be able to construct optimum investment portfolios. 
Though, there are some risk reduction benefits in international portfolio diversification, with the improvement in the 
information and communication technology (ICT), trade liberalization, regional and international economic cooperation 
and integration, cross-border capital flows as well as international markets  becoming more integrated, the correlation 
among these markets and economies are becoming more positive, thus the risk reduction benefit from international 
portfolio diversification is gradually reducing due to this trend. Hence, one could still achieve diversification benefits by 
investing solely in equities listed on the Ghana Stock Exchange through portfolio investment. 
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Appendix A. List of Companies listed on the Ghana Stock Exchange as at 31st May, 2017 

S/N Company Share Code Date Listed 

NON-FINANCIAL STOCK COMPANIES 

1 African Champion Industries Limited ACI May 12, 1992 
2 Anglogold ashanti limited AGA April 27 2004 
3 Aluworks Limited ALW 29th November, 1996 
4 Ayrton Drugs Manufacturing Co. Ltd. AYRTN 14th August, 2006 
5 Benso Oil Palm Plantation Limited BOPP 16th April, 2004 
6 Clydestone (Ghana) Limited CLYD 19th May, 2004 
7 Camelot Ghana Limited CMLT 17th September, 1999 
8 Cocoa Processing Company Limited CPC 14th February, 2003 
9 Fan Milk Limited FML 18th October, 1991 
10 Guinness Ghana Breweries Limited GGBL 23rd August, 1991 
11 Ghana Oil Company Limited GOIL November 16, 2007 
12 Golden Star Resources Limited GSR 15th February, 2008 
13 Golden Web Limited GWEB August 29th, 2005 
14 Mechanical Lloyd Company Limited MLC 10th May, 1994 
15 Produce Buying Company Limited PBC May 17th, 2000 
16 Pioneer Kitchenware Limited PKL August 25th, 1995 
17 PZ Cussons Ghana Limited PZC August 23rd, 1991 
18 Starwin Products Limited SPL 29th December, 2004 
19 Sam Woode Limited SWL April 24, 2002 
20 Tullow Oil Plc TLW 27th July, 2011 
21 Total Petroleum Ghana Limited TOTAL 19th July, 1991 
22 Transol Solutions Ghana Limited TRANSOL 29th December, 2006 
23 Unilever Ghana Limited UNIL August 23, 1991 

FINANCIAL STOCK COMPANIES
24 Access Bank Ghana ACCESS December, 2016 
25 Agricultural development Bank  ADB December 12, 2016 
26 CAL Bank Limited CAL 5th November, 2004 
27 Ecobank Ghana Limited EGH July, 2006 
28 Enterprise Group Limited EGL Feb 21, 1992 
29 Ecobank Transnational Incorporated ETI 11th September, 2006 
30 GCB Bank Limited GCB 17th May. 1996 
31 HFC Bank (Ghana) Limited HFC 17th March. 1995 
32 Mega African Capital Limited MAC April 23rd, 2014 
33 Standard Chartered Bank (GH) Ltd. SCB August 23, 1991 
34 SIC Insurance Company Limited SIC 25th January, 2008 
35 Societe Generale Ghana Limited SOGEGH October 13th, 1995 
36 Trust Bank (Gambia) Limited TBL November 15th 2002 
37 UT Bank Ghana Limited UTB November 25th 2008 
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Appendix B. Monthly Stock Returns from August 2011-MAY 2017 

Share Code MEAN MEDIAN STD DEV MAXIMUM MINIMUM

NON FINANCIAL STOCKS

ACI -2.97 0.00 17.30 69.31 -69.31 

ALW -0.09 0.00 25.73 69.31 -87.55 

AYRTN -0.67 0.00 6.07 18.23 -32.54 

BOPP 2.13 0.28 12.36 52.70 -30.54 

CMLT 0.12 0.00 3.32 8.70 -15.41 

FML 1.89 0.56 7.94 32.73 -26.24 

GGBL 0.01 0.00 8.85 21.51 -37.06 

GOIL 2.39 2.51 10.38 26.91 -40.95 

GSR -0.61 0.00 2.87 0.00 -16.20 

GWEB -1.98 0.00 10.07 0.00 -69.31 

MLC 0.14 0.00 10.71 43.08 -22.31 

PBC -2.78 0.00 11.76 23.36 -40.55 

PKL -0.48 0.00 2.83 0.00 -18.23 

PZC -2.77 0.00 24.45 43.67 -180.55 

SPL -0.57 0.00 18.95 69.31 -69.31 

SWL 0.99 0.00 5.90 40.55 0.00 

TLW -0.56 0.00 4.91 15.15 -17.04 

TOTAL -3.22 0.00 27.02 40.63 -208.28 

TRANSOL -0.99 0.00 4.80 0.00 -28.77 

UNIL 0.25 0.05 6.03 16.02 21.94 

FINANCIAL STOCKS

CAL 1.45 0.00 11.39 38.48 -42.57 

ETI -0.34 0.00 13.04 40.55 -28.77 

GCB 0.81 0.27 9.59 30.77 -21.72 

HFC 0.51 0.00 10.12 33.02 -27.00 

SCB -1.88 -0.04 26.09 42.07 -195.83 

SIC -2.01 -1.23 14.67 63.60 -43.29 

SOGEGH 0.63 0.00 11.29 37.55 -41.55 

UTB -2.30 0.00 17.65 40.55 -69.31 
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Appendix C. Summary of Augmented Dickey-Fuller Test on residuals (Engle-Granger) 

SHARE CODE BOPP FML GOIL MLC PZC TOTAL UNIL CAL GCB HFC SIC 

FML    t-statistics 

              P. Value 

-2.135           

.2307           

GOIL     t-statistics 

                 P. Value 

-1.954 -2.616          

.3075 .0898          

MLC      t-statistics 

                P. Value 

-1.898 -1.149 -0.954         

.3333 .6980 .7708         

PZC       t-statistics 

                 P. Value 

-2.200 -2.508 -1.325 -2.343        

.2062 .1137 .6194 .1585        

TOTAL t-statistics 

                 P. Value 

-2.162 -2.132 -1.912 -1.425 -2.508       

.2205 .2320 .3268 .5711 .1135       

UNIL     t-statistics 

                 P. Value 

-2.108 -0.113 -1.258 -2.095 -3.001 -1.171      

.2414 .9461 .6507 .2465 .0350** .6886      

CAL      t-statistics 

                 P. Value 

-2.595 -1.846 -1.801 -1.549 -2.602 -2.075 -0.510     

.0940 .3582 .3798 .5081 .0927 .2547 .8867     

GCB      t-statistics 

                P. Value 

-3.565 -0.725 -1.770 -2.485 -2.693 -1.478 -0.984 -2.602    

.0066*** .8382 .3953 .1192 .0755 .5445 .7606 .0926    

HFC      t-statistics 

                P. Value 

-1.967 -1.030 -0.836 -1.343 -2.472 -2.085 -0.611 -1.292 -1.690   

.3016 .7441 .8079 .6109 .1226 .2506 .8655 .6351 .4357   

SIC        t-statistics 

                P. Value 

-1.859 -1.487 -1.639 -1.589 -2.390 -1.696 -1.747 -1.162 -0.917 -1.160  

.3518 .5396 .4619 .4875 .1445 .4327 .4072 .6925 .7829 .6933  

UTB      t-statistics 

               P. Value 

-2.227 0.296 -1.895 -1.441 -2.487 -2.146 -1.113 -1.281 -0.762 -1.014 -2.456

.1967 .9781 .3346 .5631 .1188 .2265 .7123 .6402 .8285 .7499 .1267 

    1%   -3.4354 

Test critical values  5%   -2.8636 

    10%   -2.5679 
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Appendix D. ARDL Bound Test 

SHARE CODE BOPP FML GGBL GOIL MLC PZC TOTAL UNIL CAL GCB HFC SIC

FML 3.01 -           

GGBL 3.13 0.47 -          

GOIL 3.03 4.50 3.43 -         

MLC 3.73 0.49 2.84 1.39 -        

PZC 3.02 3.80 1.83 4.13 1.15 -       

TOTAL 4.23 0.10 7.07** 1.46 2.40 2.99 -      

UNIL 3.49 0.38 0.51 1.52 5.89** 5.88** 1.19 -     

CAL 5.69 1.16 4.46 1.30 1.39 5.59 5.52 2.12 -    

GCB 5.12 1.02 4.42 1.31 1.25 6.45** 2.68 3.72 3.49 -   

HFC 3.56 0.33 13.36** 1.85 3.53 3.13 1.59 7.87** 2.09 0.44 -  

SIC 3.87 2.54 3.43 1.92 1.41 2.99 1.19 0.33 1.04 0.55 5.01 - 

UTB 3.37 0.07 8.86** 1.31 3.57 3.26 1.41 4.63 2.14 1.74 2.70 3.55

Note: Dependent Variables are the Row Headings and independent Variables are the Column Headings 

Computed F-statistic is compared with critical values (Significant at 0.05). Critical Values are cited from Pesaran et al. 
(2001),  

Table CI (iii), Case III: Unrestricted intercept and no trend.  

Critical Value  Lower Bound Value  Upper Bound Value 

 1%   6.84    7.84 

 5%   4.94    5.73 

 10%   4.04    4.78 
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