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The optimization of portfolio management in emerging capital 
markets: the case of EDC investments ltd 

Abstract 
The study investigates how portfolio management could be optimized in emerging market 

by focusing on equity portfolio management at EDC lnvestments Ltd. Therefore the merit of 

a rotation slrategy that shifts the equity portfolio allocation among cyclical and defensive 

stocks listed on the Ghana Stock Exchange is investigated over 5-year period from January 

2006 to December 2010. The rotation strategy uses the Bank of Ghana's monetary policy 

stance to time the economie trend in the portfolio allocation process. The strategy produced 

more than 300% in excess of the market returns and more than 150% in excess of the sample 

portfolios' returns over th e sample period. Besides, diversification across major African 

equity markets shows that, exposing the portfolio to various markets precludes the portfolio 

from being subject to the fluctuations of only one market while enhancing performance. 

Key words: asset allocation, portfolio diversification 

L'optimisation de la gestion de portefeuille dans les marchés 
émergents : cas d'EDC Investments Ltd 

Résumé 

Le présent mémoire étudie l'optimisation de la gestion de portefeuille dans les marchés 

émergents en se focalisant sur la gestion du portefeuille d'action à EDC lnvestments Ltd. Le 

bénéfice d' une stratégie de rotation qui alterne l'allocation du portefeuille d'action entre 

actions « cycliques » et « non-cycliques » cotées sur le Ghana Stock Exchange est donc 

exploré sur une période de cinq ans, de Janvier 2006 à Décembre 2010. La s tratégie de 

rotation utilise les signaux de politique monétaire de la Bank of Ghana pour déterminer les 

différentes phases économiques dans le processus d'alloca tion de portefeuille. La stratégie a 

généré au moins 300°~ de rentabilité plus que le marché (le GSE All-share Index) et au moins 

L50°o plus que la rentc1bilité produite par l'échantillon de portefeuilles sur la période 

investiguée. Par ailleurs la diversification à travers les grands marchés d'action africains 

montre I.JUC l'exposition t'1 plusieurs marchés évite au portefeuille d'être sounùs aux 

fluctuations d' un seul marché tout en accroissant sa performance. 

Mot-clé: allocation d'actif, diversification de portefeuille 
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Introduction 

The Ghana capital market like other emerging capital markets is growing fast. 

Investments advisory industry is growing too in order to meet investor's needs. The 

prevailing investment climate is typical of emerging markets and is marked by an 

1 unstable macroeconomie environment, lirnited financial instruments, illiquid 

1 
1 

1 
1 

secondary markets, d istortions in valuation and pricing of financial instruments, 

high transaction costs and the lack of rating agencies among others. The 

establishment of the Ghana Stock Exchange (GSE) in July 1990 was to provide means 

of financing for companies by going public and to make available a range of 

investment instruments. The Securities Exchange Commission was likewise set up in 

September 1998 to assure sound investment practices in the industry by serving as 

the regulatory organisation for the Ghanaian capital market. 

Ghana has in recent years enjoyed relative political stability. Political risk seems to 

have diminished, which attracts irwec;torc; and increases busineo;c; in the invcstment 

management industry. The promulgation of the Securities lndustry La1.v (PNDCL 

333) in 1993 and its amendment {Act 590) in 2000, has opened new doors for 

inves tment advisory firms. Besides, a number of initiatives by the government make 

it even more important for companies to position themselves to take advantage of 

these initiatives, which are likely to result in increased funds for management. These 

new initiatives are the Long Term Savings (LTS) schemc, the Financial Sector 

Strategie Plan (FINSSP), the establishment of the Venture Capital Fund and the new 

National Pension Act, 2008 (Act 766) in force si nee 1 ~ t January 2010. There are also 

socio-cultural changes that are perccivcd to impact the inJu1:.try. Thesc include the 

growing investment culture among Chanaians, the widening of the middle brocket 

and the growing interest of non-resident Ghanaians to invest in local securities. All 

thesc have brought competition in the industry. 

Competition in the industry basically involves sol iciting for funds for management. 

The major source of income for investment advisors is the management fees charged 

on the funds they manage. A c;ignificant feature of the industry is that investors arc 
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willing to patronize best pcrforming funù managers, and portfolio performance 

steams from the optimization of its management. 

There is evidence that funù managers can increase an investor's wealth through their 

asset allocation decisions. 

The Modern Portfolio Theory, "MPT" (Markowitz 1952) which has brought about 

revolution in the portfolio management industry says that in order to make a single 

period allocation decision an investor should select an efficient portfolio. 

The above and many more, make it imperative that to achieve better performance 

one should optimize portfolio management. 

The financial industry, and in particular the investment management sector in 

Ghana, has been experiencing tierce competition in recent times following the recent 

political stability in the country, and a number of initiatives taken by government to 

strengthen the financial industry. The growing investmcnt culture among Ghanaians 

has not only brought more businesses in the indu~try, but also more competition. 

lnstitutional and individual invcstors are now looking for the kind of invcstment that 

could earn maximum return, considering their tolerances for risk. Then they considcr 

their fund managers' ability and skills in helping them achieve this goal. 

Sorne of the Tnvestrnent advisory firms such as EDC [nvestrnent Ltd, has set up 

Research Departrnent, which analyzes the economy and industries, evaluates firms' 

strategies and competitive advantages, and recommends individual stocks for 

purchase or for sale. 

A consistent portfolio management seems to be the major way that could help EDC 

lnvestment Ltd achieve performance and through this, maintain its position as a 

leading company in the industry. In this regard, we may ask the following question: 

what tools and strategies can EDC Investments Ud use to well manage its and 

client funds? 

Throughout this research we shall attempt to answer thic; question in order to bring 

forth sound and winning portfolio management practices that can be implcmentcd 

bv in\'estment professionals in emcrging market and EDC lnvcstmcnts Ltd in 

particular. 
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The broad objective of this project is to provide further insights to the way portfolio 

of financial assets could optimally be managed in emerging capital markets through 

the case of EDC Investment Ltd, a licensed member of the Ghanaian Securities and 

Exchange Commission (SEC). Specifically, the project seeks to examine equity 

management practice at EDC Investment Ltd and how the actual deviee could be 

improved. 

This project is expected to bring out sound and winning portfolio management 

practices that could be implemented by investors in emerging capital market 

especially at EDC Investment Ltd. The topic is essential for professionals involved in 

investment management. It is also useful for Universities and CESAG for academie 

purposes. Finally, conducting this project would sharpen our knowledge in the field 

of portfolio management 

The thesis starts with an introduction which covers background information, 

Statement of the problern, Objecti\'CS of the ~tudy and Significance of the study and 

the outline. lt ends with the conclusion. The body of the thesis is organised into threc 

chapters as follows: 

Chapter one presents a literature review to bring deep insight on the most important 

and relevant issues concerning portfolio theory, asset allocation, risk and 

performance measuremcnt and market cfficiency and outlines the methodology of 

the study. The study is performed based on the different studies and theories, the 

outcomes are evaluated and meaningful suggestions and conclusions are drawn. 

Chapter two covers the presentation of EDC Invcstments Ltd and its portfolio 

management practices. 

Chapter Thrce covers the empirical study. lt presents the recommended portfolio for 

EDC Investments Ltd and provides comparative analyc;cs of the performances of the 

recommendcd portfolio, the sample portfolios under study and the bcnchmarks. [t 

emis with the limitations of the study, the rccommcndations and the refinements of 

the studv. 
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Chapitre 1: Optimal portfolio management, concept and 
methodology 

Optimal portfolio management is the focus of the actual study. In this respect, we 

shall review in the first chapter the literature that underpins the practice of optimal 

portfolio management. In so doing, we shall discuss the portfolio management 

process. Afterward, we shall review the tools used to optimally manage a portfolio, 

and end with the presentation of the methodology implemented to conduct the 

study. 

1. The Portfolio management process 

Portfolio management is the administration of financial assets put together in a 

portfolio. These financial assets are subject to commercial transactions on financia l 

markets all over the world. In this section, we shall review the charactcristics of 

financial markets. We shall then describe the portfolio management process and end 

'vvith the recent developments of portfolio management theory. 

1. Capital market efficiency hypothesis or Random Walk Theory 

The Efficient Markets Hypothesis (EMH) concept accounts for the characteristics of 

financial markets. In this sub-section, we define the EMH concept and the various 

types of efficient markets that can be encountered and the implications for the 

portfolio manager or the investor. 

1.1. The definition of Efficient Market Hypothesis 

Consistent portfolio management prac tices help invcstors achieve their investment 

goals. Portfol io management Theory lets us know that, investment strategiec; depend 

c;omewhat as to whether assets are fai rly priced in the market. The Efficient Market 

Hypothesis (hercafter EMH) which became more popular by the works of Eugene 

FAMA (1970), sheds light on security pricing and the way it affects market efficiency. 

Financial markets primary goal is to allow the allocation of resources in the economv 

and the ideal market accord ing to FAMA (1970) is that in which invcstors can choose 

among c;ccurities \vhich represent ownership of a firm's acti\'itics under the 
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assumption that priees at any point in time reflect ail information available in the 

1 mar:ket. Therefore he discloses that: A 111nrket i11 wlticlt priees alwnys Jully reflect nll 

nmilnble i11Jormntio11 is cnlled efficiell t. Consequently Efficient Markets Hypothesis 

asserts that equity priees reflect ali information available about the comparues 

performances on the market and thcrefore it is senseless to seek for excess return 

1 more than the market overall (Jonathan CLARKE, 1993). The essence of the EMH is 

1 

1 

1 

that, stock priees quickly adjust to new information that come to the market and 

since such information is random, changes in stock priees are also unpredictable. In 

tine with this reasoning, one should expect all market participants to achieve the 

same returns on average. However, knowing that the leve! of return is dependent on 

the investor risk/ reward preferences, a li investors cannot earn the same returns. 

FAMA (1970) identifies three forms of efficient markets depending on the nature of 

the information subset of interest: the Weak Form Efficiency, the Scmi-Strong 

Efficiency and the Strong Efficiency. 

1.1.1. The Weak Form Efficiency and Return Predictability 

The Weak Form Efficiency derives from tests in which the information subset of 

interest is just past priees or return histories (FAMA, 1970). In other words, Weak 

Form Efficiency accounts for market in which "all available information" reflected in 

security priees is defined as past priees and past return sequences. Consequently, 

stock returns cannot be predicted based upon past information that everybody else 

knows. 

1.1.2. The Semi-Strong Form Efficiency and the Events Study 

The semi-strong form efficiency, deals with tests in which the conccrn ic; whether 

priees efficient! y adjust to other information that is obviously publicly available, such 

as announccment of annual carnings, stock splits, etc (FAMA, 1970). Therefore, 

market that quickly adjusts to new informc1tion is said to be semi-strong form 

efficient. This introduced the Event Study which examines the process by which 

common stock priees adjust to information. The E' ent Study has become an 

important industry over the past half-century. It has becn uscd to analyzc the effect 

10 
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of inveshnent decisions, financing decision and changes in corporate control on 

security priees, and has become more popular in corporate finance field. 

1.1.3. The Strong Fonn Efficiency and Private Information 

The strong form test of the efficient market mode! are concerned with whether ali 

available information is fu lly reflected in priees in the sense that no individual has 

higher expected trading profits than others because he has monopolistic access to 

sorne information (FAMA, 1970). Therefore, the shading between the semi-strong 

form and the strong form efficiency is that, in the later case, no one is able to 

consistently profit from the market even if trading on insider information or private 

information. Moreover, markets anticipate future development of comparues to the 

sense that, security priees may have taken into account foreseeable information, and 

priees would have adjusted in more objective way than the insiders. 

Michael JENSEN (1969) argues in support of the Strong Form of market efficiency 

th at ,11 though cor po ra te insiders ha \'e access to " Pri\· cl te information" they are 

apparently unable to forccast returns accurately enough to cover their rcsearch and 

transaction costs and that is a striking piece of C\'idence in fa\'our of the strong form 

of market efficiency. 

1.2.Addressed criticisms against the Efficient Markets Hypothesis 

The EMH and its empirical findings stimulatcd controversial debates and attracted 

criticisms from academies and investment profcssionals. The EMI [ challengers found 

through various analyses, anomalies and evidences that markets are not efficient as 

claimed by its proponents. The most important critics were addrcsscu by DEBONDT 

and THALER (1985, 1987) and Jcgadecsh NARASIMHAN and Sheridan TITMAN 

( 1990). 

lndeed DEBONDT and THALER contend that, stock market ovcrrcacts to 

information causing rcturns to de\'iate from thcir average risk-aJjusted long term 

rcturn so that their re\'crsal should be prcdictable from the past return data alone, 

\.vith no use of any accounting data such as carnings. Thcrcforc, buying past losers 

and selling past winncrs should result in profitable strategy which violatcs the EMH. 

11 
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Likewise, Jegadeesh NARASIMHAN and Sheridan TITMAN in 1990 also contradict 

1 the EMH and contend that, stock market underrcacts to information so that there is 

short term momentum in stock priees. Therefore the momentum s trategy of buying 

past winners and selling past losers may be profitable. I Iowever short-term 

momentum patterns appear not to be consistent overtime. MALKIEL (2003) stressed 

that this momentum strategy appeared to produce positive relative re turns during 

1 

1 

sorne periods of the late 1990s but highly negative relative returns during 2000 and 

therefore is not useful for investors in fashioning an investment strategy that will 

dependably earn excess returns. Moreover, Jona than CLARKE (1993) observed that, 

these strategies involve high number of transactions which ultimately mop up the 

generated excess returns. 

1.3.Applications of Markets Efficiency for investors 

The EMH literature and empirical studies suggest that markets are reasonably 

efficient. That means there no need trying to beat the marl-.et from actin.~ 

management strategies since the resulting transaction costs and rcscarch costs \Viii 

rcduce the subsequent rcturns. Rather, invcc;tors should follm.v a passive im·estment 

strategy, which makes no attempt to beat the market (Jollntlzmz CLARKE, 7993). 

However, this does not mean portfolio management or investment advisory is 

useless or one should adopta systematic Buy-and-hold strategy. Earnings can still be 

optimized through relevant asset allocation, consistent diversification, regular 

portfolio rebalancing (shift between asset classes) to adjust to the prevailing 

economie trend and by minimizing investment cos t and taxes. Asset allocation 

indicates the assets classes to include and the relative proportions of the funds to 

invcst in each class to mcct the invcslor risk/ reward preferences. Moreover 

diversification reduces the risk undertaken in investing in one or few assets. In 

conclusion, as observcd by Bociie ZVI et al (200 l): 

Tlœre is a rote for portfolto 11Jnllf1gemellt er•e11 i11 mt e_fficimt market. lm•estors' opti111al 

pos1ftOILS ll'ill l'flriJ tuwrtlillg to _filttors ~ucll as age, tnx bmcket, risk arersioll, nwi 

entploylllellt. Tlle rote of t/1(' portfolio ntmwger in n11 ~ffïciellt 111nrket is to fm/or tite portfolio 

1 to tllese 11eerfs, miller tlu11t to beat tite 1/tarlœf. 

12 
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Thus, the portfolio manager uses proper proccss to manage the investor's portfolio. 

fn the next section, we shall discuss in bread th what this process is. 

2. The portfolio management process in focus 

Portfolio Management is defined as the administration of a pool of investments 

vehicles such as shares, bonds and other securities, selected on the basis of clearly 

articulated investment objectives (such as asset protection, capital enhancement, 

income), by an advisor or broker on behalf of a client. It is a continuai process which 

never stops once the funds are initially invested according to a plan specified in the 

investrnent policy statement. After the funds are invested, the manager keeps 

monitoring and updating the portfol io' s status and the client' s needs. 

First, the investor alone or with the assistance of an investrnent advisor should 

construct a policy statement which specifies his investment objectives, constraints 

and risk tolerance. The policy statement which serves as the investment plan's road 

ll1c1p should en~ure whether irwestment decisions are appropri,1te for the irwestor. 

Because invcstor nccds change over time, the policy statement must be periodically 

reviewed and updated. 

The second step is to study the economie conditions and forecast future trends. The 

investor's needs, as reflected in the policy statement and financial market 

expectations will jointly determine investment strategy. However, as economie 

conditions are dynamic and are affected by government policies, politics, industry 

struggles, politics, and changing demographies and social attitudes the portfolio will 

require constant monitoring and updating to reflect changes in financial market 

e;.. pee ta ti ons. 

ln the third step the advisor uses the policy statement and financial market forecasts 

to tailor a portfolio thnt fit to the invcstor's needs and preferenccc;. This involves 

constructing a portfolio that will maximize the irwestor' s expected returns given his 

risk tolerance as suggested by MARKOWITZ portfolio selection thcory. 

The fourth step in the portfolio management process is the continuai monitoring of 

the investor's needs and capital market conditions and, \Nhen neccssary, updating 

the policy statcment and the investment strategy is modified accordingly if 

n 
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necessary. The monitoring process a lso caUs for the portfolio's performance 

evaluation where the rcsul ts achieved a re compared to the expecta tions and the 

requiremcnts listed in the policy statement. This evaluation induces a feedback loop 

to the previous steps in order to review the investor's needs or to adjust the 

investment strategies implemented beforc if necessary. The rational is to review the 

whole process to identify flaws with the view to correct them in order to achieve the 

investor's investrnent goals. Therefore, portfolio management is a dynamic, 

interactive and continuai process which never stops once the funds are initially 

invested according to the investor' s written po licy statement. These s teps are 

necessary for both individual and institutional investors. The portfolio management 

process as described here is shown in the Figure 1. 

Figure 1: Portfolio management process 

Policy st.ltemt>nt, Focus: lnvestor'c; 'ihort-
tl'rm .md hmg tt•rm llt't'd'> g<Mic;, rie;!.. 
tolera ne.• ,, nd prt•lt•r t'Ill t'S, cmd ~-''Pl'llcllions 

~ 
Examine current cmd proje<:ted findncia l, 
t><:onomic, politicdl <~nd social com.litrons to 
use in constructing a spt><:ific portfolio 

+ 
lmplement the plc~n by construction the 
portfolio. Foc us: t\ leet the investor' s needs 
consistent w ith the investor's ns!.../rewa rd 
preferences 

+ 
Feed back !oop: t\ lonitor and upd.tte 
investor' s nC'C'ds, objectin•s, risk 
preferenct?s cllld evalue~ te perforrllclnce 
clCCOrdinglv 

J 

Sou rce: Reilly .1nd Brown, 2001 

2.1.The policy statement construction 

The policy statement construction is the first stage in the portfolio management 

proccss and can be viewed as the road map that guides the investment process. 

1-! 
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While it docs not guarantee the investment success, it provides a sound framework 

and discipline for the investment proccss by limiting the possibility of making 

inappropriate and hasty decision. lt helps lay the foundation for successful 

investment strategies by delineating the investor's investment objectives and 

constraints. However, Van SCHALKWYK and J. HA TTTNGH (2008) suggested that 

1 the policy statement should be reviewed at !east annually to confirm goals or adjust 

1 
1 
1 

them to the changes in investors needs and to evaluate allocation and methodology 

in light of the goals and changes in the economy as well as the financial market. 

Investors can be classified as ei ther retail investor or institutional investors. Re tail 

investors are individuals while institutional investors include pension funds, mutual 

funds, unit trusts, insurance companies and banks. Each investor of these groups 

should specify their investment objectives and consh·aints when constructing the 

policy statement. 

2.1.1. lnvestments objectives 

fnvestments objectives are defined as invcstments goals expressed in terms of risks 

and returns and are dependent on the investor's needs and attitude towards risk­

the risk tolerance. 

Individuals attitude towards risk is Jriven by their persona] net worth which 

depends on their position along the life cycle - start of career, start of retirement and 

death (MODIGLIANI anJ BRUMBERG, 195-!, 1979). Bcsides, individual's family 

position also influence thcir risk tolerance in the sense that they are reluctant to 

engage in activities that are likely to prcclude them from catering for their family. An 

investor experience of financial market also affects their risk tolerance. The reasoning 

is that invec;tors rationally assess their risk tolerance only after suffcring a !ose;. 

Individual necds may include on the othcr hand future investment such as housing, 

childrcn college fees or income for retirement. Given the investor's nccds and 

attitude against risk, the investment objective can be stated in terms of: 1) Capital 

preservation, 2) Capital appreciation, 3) Current incomc and, -!) Total rcturn. 

The Chartcred Financial Analyst (CFA) Leve! I reading Materials 2010 provide for 

the aforcmcntioned invcstmcnt objectives as followed: 
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Capital preservation: involves earning a return on an invcstment that is at least 

equal to the inflation rate vvith little or no chance of loss in order to maintain the 

investor's purchasing power. This is a su itable goal if the funds will be nccded in the 

close future. 

Capital appreciation involves earning a rate of return which exceeds the rate of 

inflation over sorne period of time, usually through capital gains. This is appropriate 

when the need for the funds is in the fu ture such as for retirement. 

Current income is the objective when the primary purpose of an account is to 

produce income as opposed to capital appreciation. This is suitable for investors that 

need to supplement other sources of income to meet living expenses or sorne other 

planned spending, as in retirement. 

Total return involves growing the portfolio's value to meet future needs through 

both capital gains and the reinvestment of current income. This would be an 

appropriate objective for an investor with a longer-term investment horizon but only 

moderate risk tolerance. 

1 hwestment objectives of Institutional investors \Nhich are major participants in the 

financial market are mainly driven by the need to generate excess returns to meet 

their specifie obligations which pertain to the nature of their business. Their risk 

tolerance generally falls under Asset/Liability Management considerations. For 

instance a pension fund would need to position the value of its assets higher than the 

present value of its obligations to beneficia ries (the fun d' s fu nded status). Thereforc, 

pension funds Asset/ Liability management Committee (ALCO) may set risk 

measure in terms of Shortfall risk which is the risk that the portfolio value will fall 

bclow a stated threshold level over sorne timc horizon. On the other hand, Banks 

1 typically borrow short and lend long and thcrefore, the mismatch betwecn cash 

inflows and cash outflO\vs expose them to intcrcst risk. ALCO in this circumstancc 

monitor the bank's securitics portfolio in managing interest ra te risk and liquidity 

positions (BAl Foundation, 1995). ALM helps banks target assct growth by adjusting 

liabilitics to their needs. Iherefore, banks and othcr institutional investors need to 

invcst in the optimal securities portfolio as defined by Markowitz given thcir 
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expected returns likely to strengthen thcir profitability and long term operating 

viability, and their risk tolerance. 

After sctting his/ her objectives, the invcstor should consider the constraints that 

affect the investment plans. 

2.1.2. lnvestment constraints 

Investments constraints trickle down to the investment plans and make it more 

difficult to achieve the plans' objectives. 8oth retail and institutional investors face 

the same type of constraints, albeit the nature of the constraints may significantly 

differ. These constraints are: 

• Liquidity needs; 

• Investment time horizon; 

• Tax concerns; 

• Legal and rcgulatory factors and; 

• Unique need!-> <md preference'> of the inve!'>tor. 

lndividual liquidity needs and tax conœrns are the most obvious constraints because 

they may need cash from time to timc to meet their short term needs even though 

they may be investing for medium to long term time period, and on the other hand, 

their incomes are chargeable. The investment horizon is referred to as the initial time 

period between investing and requiring the funds and depends on the investor' s 

project and future nccds. For instance an investor who needs to grow funds to 

support his children collegc fees in one ycar time cannot invest much of his portfolio 

in equity but rather in government one year-note. This is bccause equities appear to 

be suitablc for long term investing. Unique needs and preferences constitute sorne of 

the constraints investors may have, that address special needs or place special 

resh·ictions on investment strategies for persona! or socially conscious rcasons. For 

instance, the fact that an invcstor may not want to include a tobacco company's 

sharcs in his/ her portfolio or may be sensitive to particular shares is a kind of unique 

needs and preferences. 

Institutional invcstmcnt constraints depend on the nature of their activitics. For 

example pension fund liquidity nccd<.; chiefly arise from the confrontation of 
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contributions made to the plan and the benefits disbursed to retirees. A greater 

number of retirees exacerbate pension funds' liqu idity requirements. Besicles, 

pension fund's investment horizon generally pcrtains to the proportion of active 

workers relative to retired workers. The fund's portfolio duration is longer with a 

larger number of active workers compared to re tired workers number. Pension funds 

also meet legal constraints. Because of the sensitive and vital nature of pension 

income, plan sponsors and trustees are held to standards of care. 

Banks liquidity needs a rise from the net outflows of deposits and demand for Ioans. 

Liquidity requirement is crucial for banks and is a source of liquidity risk which 

often causes insolvency and bankruptcy. A bank's securities portfolio time horizon 

constraints reside in its need to manage interest rate risk while earning positive 

returns over the cost of funds. Besicles, banks and other financial institutions are 

extremely regulated. The rationale of this battcry of regulations is to protect investors 

and let them have confidence in the financial system. The financial system and the 

economv as a whole ITh1\' suffer failure when im·estors !ose confid ence in the market. - -
Thercfore, ln the light of these constraints, institutional in\'estorc; cannot decide to 

im·est in any kind of asset or indulge in any kind of investment activity likely to 

undermine their profitability and viability. They should also comply with regulations 

that preclude them sometimes from investing in specifie securities likely to increase 

the risk exposure. 

Once the policy statement constructed, the portfolio manager should consider the 

current and projected economie conditions in order to form a suitable portfolio to 

mcet the investor's s tated goals. 

2.2.Analyzing the economy 

'[he second step in portfolio management process is to analyze the economy in order 

to construct a portfolio that satisfies the inve<;tor' s risk/ reward preferences given the 

current and projectcd economie conditions. Thus, the economy ilnalysis should 

suggest to the manager how much of the portfolio should be comrnittcd to bonds, 

stocks, and cash du ring the forthcom ing investment period. 
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The rationale of economy analysis is that Security markets reflect what is expected to 

go on in an economy bccause the value of an investment is determined by its 

cxpccted cash flows and its future required rate of return, both of which are 

influenced by the expected aggregate economie environment (REILLY, BROWN, 

2003). Generally, economie conditions are induced by the business cycle and the 

government fiscal and monetary policies. 

The American National Bureau of Economie Research (NBER) in its monitoring of 

business cycles studied the relationship between various economie variables and the 

behavior of the entire economy and has classified numerous economie variables into 

three groups: leading, coïncident, and lagging indicator series. The leading indicators 

such as monetary policy, the level of unemployment, consumers demand, stock 

indices, and inventory among others move in advance of changes in the aggregate 

cconomy. Coïncident indicators move at the same pace as the economy and tend to 

confirm a trend in the business cycle. These are increase in employment levels, 

persona! income, industrial production, and sales. As to lagging indicators \.Yhich arc 

ratio of inventory to c;a les ond company profits, change after the economy ha <> 

entered a new phase of the business cycle. Therefore, tracing the economie indicators 

would arguably suggcst w here the economy is in the business cycle and where it is 

heading. Moreover, severa) studies demonstrated that, monetary policy have a 

bearing on the economie behavior. For instance, Milton FRŒDMAN and Anna J. 

SCHWARTZ (1963) in Money and Business Cycles documented that declines in the 

rate of growth of the money supply have preceded business contractions by an 

average of 20 months, while increases in the growth rate of the money supply have 

preceded economie expansions by about 8 months. Therefore, monetary policy can 

be viewed as a business cycle leading indicator. ln the samc line, severa! other 

studics conterKi that money supply has strong relationship with stock priees to the 

cxtent that changes in the grmvth rate of the money supply could c;erve as a leading 

indicator of stock priee changes. These Studics among others include Beryl W. 

SPRlNKEI, Moncy Jnd Markets: A Monet<~rist Vie\.v (1971), Michael W. KERAN; 

Expectations, Monev, <~nd the Stock Market, Federa l Reserve Bank of St. Louis (1971) 
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and Kenneth HOMA and Dwight J AFFEE, The Study of Money and Stock Priees, 

(1971). 

Inflation ami interest rates also influence the security market. Interest rate levels are 

not only determined by central banks expansionist and restrictive policies, but are 

also driven by investor's anticipation of future inflation. Inflation reduces nominal 

returns to low or negative real returns in the hands of investors. Therefore, when 

investors anticipate an increase in inflation, they require high returns on their 

investments and interest rates are driven upward, which results in decrease in stock 

priees. 

C. Mitchell CONOVER, Gerald R. JENSEN, Robert R. JOHNSON and Jeffrey M. 

MERCER (2007) investigated the efficacy of a sector rotation strategy that utilizes an 

easily observable signal based on monetary conditions using data of ten US sectors 

over the period beginning in January 1973 and ending in December 2005. They 

concluded that, performance is enhanced by shifting into cyclical stocks following 

Fed ch<1nge~ that signal il more expan~in~ monetary polie~, white the appropriilte 

response to a signal of a more restrictive Fed policy is a c; hift into defensive stocks. 

Another study by James R. BOOTH and Lena Chua BOOTH of the Department of 

Finance-Ari.wna State University in 1997 reported that restrictive (expansive) 

monctary policy stance decreases (increases) returns of large and small stock 

portfolios and, in some cases, corporate bond portfolios. Therefore, they contended 

that monetary policy stance measures have explanatory power in forecast ing stock 

and bond retums, beyond the business conditions proxies. 

In summary, these empirical studies suggcst that analyzing the economy when 

investing in securities portfolio is capital and may result in profitable strategies. At 

this point of the process, given the investor's policy .,tatement and the economie 

conditions the portfolio manager can decide which asset to include in the portfolio. 

This is rcferred to as assct al location decision and is to be discusscd in the next 

section. 
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2.3.Asset Allocation decision 

The asset allocation decision is the third step in the portfolio management process 

and accounts for a crucial part of the process. White the invcstment policy provides 

guidelines as to the asset classes to include and the relative proportions of the 

investor's fumls to invest in each class, asset allocation consider how the investor 

di vides funds into different asset classes. 

In practice, the proportions of the asset classes to include in the portfolio are usually 

expressed in ranges rather than strict percentages. This allows the investment 

manager sorne freedom, based on his or her reading of capital market trends, to 

invest toward the upper or lower end of the ranges. The ranges represent the weights 

of asset classes included in the entire portfolio and are chosen to minirnize the 

investor's risks while meeting the needs specificd in the policy statement. To reach 

this end, managers usually use the Mean-Variance Optimization (MVO). The MVO 

refers to a mathematical process that calcula tes the sccurity or asset class wcights that 

provide a portfolio with the maximum expected return for a given level of risk; or, 

convcrscly, the minimum risk for J gi\'cn expcctcd return. The inputc; nccded to 

conduct MVO are security expected returns, expected standard deviations, and 

expected cross-security correlations. The MVO is usually run as a computer program 

and originated in MARKOWITZ portfolio theory which we shall develop later on ir 

the studv . 
.; 

Asset allocation also calls for diversification among various asset classes. Asset 

allocation involves various strategies such as strategie assct t~llocation, integrated 

ac;c;ct allocation, tactical assct allocation and insured asset allocation. Ali thcsc 

concepts will be discusscd in the ncxt sections. But first of ail, let us rcview the 

debatcs raiscd by the importance of assct allocation among investment professionals 

ovcr the last decade. 

2.3.1. The importance of asset allocation 

Assct allocation i-; the moc;t fundamcntal of investment decisions. Howcvcr, like the 

literature demon~trates, its importance has bccn the subject of considerable dcbatcs 

among investmcnt professionals for decades. 
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The debates were stimulated by the 1986-paper, "Determinants of Portfolio 

1 Performance" published in the Financial Analyst Journal by Gary BRISON, Randolf 

HOOD and Gilbert BEEBOWER (BHB). BHB regressed the quarterly time series 

rcturns of US pension funds over 1974 through 1983 on the weighted combination of 

indexes reflecting each fund's asset allocation policy. The ensuing average R-squared 

was 93.6%, and they concluded that on average about 93.6% of the funds' returns 

variation is explained by asset allocation policy. Similarly in 1991, BHB applied the 

same technique to time quarterly returns from 1978 to 1981 of 82 large US pension 

funds and concluded again that, more that 90% of the variability of the average 

fund's return is explained by the fund's asset allocation policy. 

Addressing the same issue, Lehmann BLAKE and A. TIMMERMANN (1999) 

investigated asset allocation in the United Kingdom. Exarnining more than 300 

medium-size to large actively managed U.K. dcfined-benefit pension schemes for the 

period 1986-94, Blake et al. concluded that asset allocation accounted for 

1 appnn .. imately 99.5 percent of the \'ariation in plan total returns. 

1 

Roger G. IBBOTSON and Paul O. KAPLAN (2000) also addrcc;c;cd the issue of the 

importance of asset allocation. In their study, Roger et al. addressed the following 

question: 1) How much of the variability of the rcturns across time is explained by 

asset allocation policy 2) H ow much of the variation in rcturns among funds is 

cxplained by differences in policy 3) What proportion of the return level is explained 

by policy return. In an attempt to answer thcsc interrogations Roger ct al. found that, 

about 90 percent of variability in returns of a typical fund across timc is explained by 

policy, about -10 percent of the variability of rcturns among funds is explained by 

policy and on average about 100 percent of the return levet is explained by the policy 

return level. However, they observed that, the high R-squared is the rcsult of the 

funds' participation in the capital market. 

Very recently, in 2010 James X. XONG, Roger G. IBBOTSON, Thomac; M. and Peng 

!DZOREK Chen published "The Equal Importance of Asset Allocation and Acti\'e 

Management" in the Financial Analyst Journal. Jilmcs XONG ct al. primary concern 

was to address the rclJtive importance of nssct allocation policv \'Crsus active 

1 portfolio management. They used 10 years of data spanning from l999 to April 2009 
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collected from Morningstar US mutual funds database. To conduct their analyses, 

they decomposed the portfolio total returns into three components: 1) the market 

returns, 2) the asset allocation returns in excess of market return and 3) the returns 

from active portfolio management that refers to sccu rity selection, tac ti cal asset 

allocation and fees. After running cross-sectional time regression they came to the 

subtle findings that overall, asset allocation policy and active management have 

about an equal amount of explanatory power after removing the applicable market 

effect. 

Clearly, asset allocation decisions explain in great proportion the portfolio returns. 

However, the benefits of active portfolio management should not be ignored. It does 

not mean churning the portfolio allocation continually and regularly but tailoring the 

portfolio allocation to fit 1) medium to long-term economie trends on the one hand 

and 2) the changes in the investor' s needs and risk/ re ward preferences on the other 

hand. Portfolio allocation also involves including assets or asset classes of different 

charclCteristics in the portfolio in ordcr tu reduce the C\.posure to one or few asseb. 

This is referred to as portfolio diversificiltion and will be the discussed in the next 

section. 

2.3.2. Portfolio Diversification 

[n this section, we shall review what portfolio diversification consists of, its gains and 

the diversification at an international levet. 

2.3.2.1. Definition 

Diverc;ification is the technique of including securitics that present different 

characteristics in a portfolio in order to reduce its 0\'erall risk. Each individual stock 

has specifie cha ractcristics which are offset when putting them altogether in the same 

portfolio. Therefore, adding many more sccurities in a portfolio spreads out the 

portfolio exposure to firm-specific factors and the portfolio volatility \Yould continue 

to fall. The reason is that with all risk sources independent, the exposu re to any 

particular source of ric;k i<; reduced to a negligible level. The risk that can be 
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eliminated by diversification is known as unique risk, firm-specific risk, non­

systematic risk, or di versifia ble ris k. 

After having defined the portfolio diversification, we shall consider in the next 

section the empirical evidence of its gains and limits. 

2.3.2.2. Empirical evidences of diversification gains and 
limits 

The empirical evidences of diversification gains and limits are brought over by 

various s tudies. J. L. EV ANS, and S. H ARCHER (in "Diversification and the 

Reduction of Dispersion: An Empirical Analysis", 1968) observed that, the risk 

reduction effect diminishes rapidly as the number of stock increases. They concluded 

that the economie benefits of diversification are exhausted when a portfolio contains 

ten orso stocks. Along the same line, Meir Statman in "How many Stocks Make a 

Diversified Portfolio" (1987), an empirical study on the S&P 500 Index, concluded 

that in~tcad of 10 ~tocks suggested by EVANS AND r\RCHER (1 S)6H) a well­

diversificd portfolio of randomly chosen stocks must includc at !cast 30 stocks for a 

borrowing investor and -W stocks for a lenJing investor. MARKOWlTZ in Portfolio 

Selection (1952, 1959) showed that, the efficient fronticr is composed of optimal 

portfolios that providc the investor for minimum risk for a given expcctcd returns. 

He observed that, these optimal portfolios present minimum risks because they are 

weil diversified compared to individual stocks. 

However, is the portfolio risk reduccd to :r.cro through diversification? The answer is 

no. Though portfolio risk faU as the number of sccurities increases, it cannot be 

reduced to zero because ali the securitiec::; arc affected by cornrnon macroeconomies 

risk factor<> 'vvhich cannot be diversified away. These macroeconomies risk factors arc 

referred to as market risk or systematic risk or non-divcrc:;ifiable. The systcmatic risk 

is mcasurcd by Beta and originated in William F. SHARP's work on the Ca pital Assct 

Pricing Model (196-l). William F. SHARP <;trcss that, invcc:;tors are conccrned with the 

systcmatic risk since the specifie risk can be eliminatcd through divcrc:;ification. He 

concludcd that only the c:;ystcmatic risk <>hould be remuneratcd. 
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In the next section, we shall consider portfolio diversification at an international 

level. It has the merit to expose a portfolio to various markets around the world. 

2.3.2.3. International diversification 

Diversification can be implemented in cither the domestic or the international 

market. Starting from the fact that each domestic market has its specifie risk factors, 

forming an international portfolio would reduce exposure to any domestic market 

specifie factors. Therefore, with the domestic markets high volatility, one way to 

reduce portfolio risk is to realize an international exposure in equity market. Earlier 

studies in the 70s, such as H. LEVY and M. SURNAT (1970) O. R. LESSARD (1973, 

1976), B. SOLNIK (197-l), investigated the performance of ex post efficient portfolios 

and demonstrated that the benefits of internationally d iversified portfolios stem from 

the fact that the co-movements between different national equity markets are 

relative!\' low. Gyongyi BUGAR and Raimond MAURER in Efficient Risk Reducing 

Strategies by International Diversification: E\'idence from a Central European 

Emcrging Market (1999) irwestigated an international di\'crsifica tion strategy from 

the standpoint of a Hungarian investor and concluded that international 

diversification has drastically reduced the risk of the domestic stock investment. 

Robin BROOKS and Marco DEL NEGRO in International Diversification Strategies 

published in Federal Reserve Bank of Atlanta Working Paper November 2002 also 

investigated the benefit of international diversification strategies and concluded tha t, 

investment strategies based upon cross-country diversification still have merit. 

However, foreign exchange risk ·is a major source of risk for the intcrnationally 

diversified investor. Thercfore, if the investor can properly hedge this risk, then 

international diversification has potential benefits compared to domec;tic portfolio 

holdings. 

Portfolio diversification either domestic or international rcduces securities' specifie 

risks and !cave over the systematic r isk that cannot be divcrsified away. t\ portfolio 

manager c;hould make use of diversification to reduce specifie risks zmd dcmand 

compensation for syc;tcmatic risks incurred. Portfolio diversification intermingles 
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with asset allocation strategies. In the next section, we shall focus on the various asset 

allocation strategies in use and when to implement cach of them. 

2.3.3. Asset allocation strategies 

The Policy Statement is an important component of the portfolio management 

process. It provides strategie guid.elines to achieving the investment objectives 

relative to the investor' s return objectives, risk tolerance and investment constraints. 

The way an investor or fund manager splits out the total funds into assct classes is 

the process of Asset Allocation Decision and is driven by the investor's Policy 

Statement (REILLY, BROUN, 2003). 

Asset allocation as earlier discussed is a key component of the portfolio management 

process. Asset allocation strategies can take various forms. One general approach has 

been introduced by William SHARP in 1987, the Integrated Asset Allocation. 

However, SHARP observed that Strategie, Tactical and Insured asset allocation are 

'>inlph- '>pccial c,,..,cs of the more general intcgratcd ,,..,set alloc,ltion. 

2.3.3.1. Integrated Asset Allocation 

Generally speaking, ilztegrated asset allocation scparately analyzes (1) financial 

market conditions and (2) the investor's objectives and constraints. It then puts them 

together to dcfine the portfolio mix that best fits to the investor's objectives and 

constraints given the financial market forecast. The ensuing returns ovcr the relevant 

time horizon are used as input to an itera tive process which incorporates changes 

over time in the investor's objectives and constraints and financial market 

expectations. fhe portfolio mix is thcrefore updated accordingly to capture these 

changes. This approach to portfolio formation is depictcd in Figure 2. 

Sharp identificd three major steps in this integratcd approach. 

The first step comprises the analysis of the financial market conditions (C 1) and the 

invcstor's cm·rcnt net worth (!1, defined as assets !css liabilitics). The results obtained 

from the anal vc:;ic:; of the investor' s current net worth arc processed through risk 

tolerance function (I2) to determine the investor' s risk tolerJnce (13). On the other 

hand, based on prediction procedures (C2), expccleu returns, risks and correlations 
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for the considered asset classes are derived (C3). The results for (C3) can be obtained 

by using methods such as constructing an efficient frontier of the portfolio \Vith 

optimal risk/return combinations; While (13) might derive from the investor's asset 

investment policy. 

The second step is to combine the result obtained from the first step to select through 

an optimizer the single best portfolio for the investor. By optimi,er (Ml) Sharpe 

denotes any decision rule, mathematical function or computer program, used to 

select the optimal portfolio for the particular investor under the given market 

circumstances. 

The thlrd step starts from the realized return of the selected best portfolio of the 

second step. The actual performance is then compared with the manager stated 

expectations (M3). From there, the manager may adjust the portfolio by including 

new information into the optimization process. This update is concerned with 

changes in financial market conditions or changes in the invcstor's needs. That 

should be done knm,ving th<1t the prediction procedures (C2), Risk tolerance function 

(l2) and optimizing method (Ml) should not be changed over time. The "fcedback 

loops" from (t\l3) to (C L) and (11), show that portfolio management is a d ynamic 

process. 
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Figure 2: Integrated Asset Allocation 
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c;ourcc: Sha rpe, Willi,lm r. ( 1987) 

2.3.3.2. Strategie Asset Allocation 

The strategie asset allocatioll determines the long-term assct weight in a portfol io 

(REILLY, BROWN 200"). In strategie asset a llocat ion, an investor's return objectives, 

r isk tolerance, and invcstment constraints are integrated with long-run capi tal 

market expcct<ltion'i to establish cxposurcs to pcrmissible asset classes (MAGINN et 

a l, 2007). Typically long-te rm average asset retu rns, risk, a nd c<.wariance are used as 
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estimatcs of capital market results. Most often, MARKOWITZ Mean-variance 

Optimization or Monte Carlo optimization is used to set asset class weights that can 

be used a long term guide for invcsting. However the portfolio is periodically 

rebalanced to adjust it to the specified asset weights. 

Sharp observed that, the strategie asset allocation is equivalent to the intcgrated asset 

allocation approach when the feedback loops are not incorporated. This entails that 

the manager will select the optimal portfolio that best meets the investor' s 

investment needs given the market conditions. However, once the portfolio mix is set 

up, the manager should not regularly adjust the assct weights neither according to 

changes in the investor need, nor to changes in market expectations. 

2.3.3.3. Tactical Asset Allocation (T AA) 

Contrary to strategie allocation strategy, tactical approach to portfolio formation 

frequently updates the asset class weight to capture and take advantage of changes 

in mcukd conditions. Thi-; a<;..,umcs thclt the im·cstor's risk tolerance and irl\'estment 

constraints are remained unchangcd ovcr ti me. SH ARP observcd that TAA is 

equivalent to an integratcd approach to asset allocation that removes the fcedback 

loop involving investor-spccific information. 

Tactical asset allocation is frequently based on the premise of lllenll rez,ersioll, which 

holds that whatever a security's return has been in the recent past, it will eventually 

revert to its long-term average (mean) value (RElLL Y, BROWN, 2003). To capture 

this mean reversion concept, let the ratio of stock and bond returns be nonnally 

123%, suggesting that cquity is riskicr than bond. fhcn, if in the most recent 

investrncnt period, stock rcturns were double thosc of bond returns, the tactical 

irwcstor might determine that bonds were now undcrvalued relative to stock and 

most likcly to be the bcc;t-performing asc;ct class in the coming period. Accordingly, 

he should then overwcight the fixed-income component of his portfolio. 

Consequcntly, SHARP concluded that TAA is a contrarian strategy in nature in the 

sense that the investor \Vil! ahYays be buying unden·alucd assets and sell ing the assct 

class that are overvalued. 
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How frequently the invcstor chooses to adjust the asset class mix in the portfolio is 

imbcdded in factors, such as the general level of volatility in the capital markets, the 

relative size of the equity and fixed-income risk premiums, and changing 

fundamental macroeconomie environmcnt. 

2.3.3.4. Insured Asset Allocation 

The insured asset allocation is the final asset allocation strategy that Sharpe 

describes. He stresses that the assumptions under this approach holds is that the 

investor' s objectives and constraints change as his/ her wealth changes, whereas the 

market conditions are expected to remain relatively constant over time. Therefore the 

insured asset allocation is comparable with the integrated asset allocation if the 

feedback loop on capital market is removed. 

For example, rising portfol io values increasc the inves tor's wealth and consequently 

his or her ability to handle risk, which means the investor can increase his or her 

e\.po~ure to ri~!-.y ,1..,-;et-;; \\'hereas declines in the pmtfolio's \'cllue lo\\'er the in\'estor's 

wcalth, consequently decreasing his or her abil ity to handlc r ic;k, which means the 

portfolio's exposure to risky assets must decline (REILLY, BRO\VN, 2003). 

Very often, insured asset a llocation involves invcsting in only two asset classes, risky 

and risk-free assct. The portfolio is tilted towards the best performing class ovcr a 

specifie time period, within the proportion of changes in the investor' s net worth . 

Thcrefore this strategy is the opposite of what would happen under tactical asset 

a llocation. 

2.3.3.5. Which asset allocation strategy to use? 

Ovcrall, w hich portfolio formation method is applied is ascribable to the perceptions 

of changes in the client's objectives and constraints and the perceived changes in 

capital market conditions. 

If the investor believe~ that capital market conditions are rclati\'eh· constant over 

time, he might use insured asset allocation. [f rather, he belicve<; that his goals, risk 

preferences, and constraints are constant, he likewise might use tactical asset 

allocation. In the cac;e, both capital markel conditions and. the investor's goals, r isk 

~0 

CESAG - BIBLIOTHEQUE



1 

1 

1 

rhe op[imization of porttolio management in emer~11H~ l.tpn 1lnurke[: the case ot EDC Jnvestments Ltd 

preferences and constraints are constant, he might use the strategie asset allocation. 

Sharp suggested that, under the assumption that both the investor's needs and 

capital market conditions are variable, intcgratcd asset allocation must be used to 

constantly adjust the portfolio mix to reflect current changes in thesc parameters. 

After having reviewed the whole process of portfolio management, we shall now see 

how portfolio management theories have evolved over the past half-century. 

3. Portfolio management in progress: the Modern Portfolio Theory 
(MPT) 

ln the early 1930s, the investment comrnunity talked about Invcstment-risk-return, 

but there was no specifie measure for these terms and concepts. The Modern 

portfolio theory brought in the 1950s economies, quantitative methods, and the 

scientific perspective to the study of investments. 

John B. WILLIAMS (19:\8) in "The Thcory of Tnvcstment Value" carly set the rule of 

discountcd future returns when selection im·e~tment portfolio. lle stclted that the 

irwestor should select the portfolio that ma'\itniJ.cs discounted future returns. By 

future returns, Williams assumes the expected or anticipated rcturns, since the future 

in full of uncertainty. John R. HICKS (1939) applying Williarn's rule to firms in 

"Value and Capital" suggested that the anticipatcd returns should incorporate an 

allowance for risk. That means the rate at which the anticipated returns arc 

discounted should vary with risk for particular sccurities. Harry MARKOWITZ 

(1952) extended thcse landmark theories to craft a quantitative mode! to constructing 

<;ecurities portfolio backing on the trade-off bctween risk and return. 

MARKOWITZ found that, the variance which measures the returns' variability can 

account for portfolio risk under reasonablc assumptions. He thcn uscd a quadratic 

utilitv function to strikc the balance between risk and return and was able to select an 
' 

optimal portfolio in terms of risk/re\.vard preferences. MARKOVVITZ obscrved that, 

in the uniYer'ie of portfolios, there werc \.Vell diversified portfolio~ which maximizc 

the expected return for u givcn levcl of risk, or minimize the risk for a givcn level of 

cxpectcd rcturn. Thcsc portfolios whcn plottcd in a Risk/ rcward -;pace fonn a curve 

which he named the "Efficient Fronticr". The MARKOWITZ mode! is based on 

:n 
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severa! assumptions rcgarding investor behaviour: 1) Investors consider each 

investmcnt alternative as being representcd by a probabil ity distribution of expectcd 

returns over sorne holding period, 2) Invcstors maximize one-period expcctcd utility, 

and their utility cunres demonstrate diminishing marginal utility of wealth, 3) 

Investors estimate the risk of the portfolio on the basis of the variability of expected 

returns, 4) Investors base decisions solely on expected rcturn and risk, so their utility 

curves a re a function of cxpected return and the expected variance (or standard 

deviation) of returns only, 5) For a givcn risk level, investors prefer higher returns to 

lower rcturns. Similarly, for a given leve! of expected rcturn, investors prefer less risk 

to more risk. 

James TOBIN (1958) in " Liquidity Preference as Behaviour towards Risk" 

contributed to the MARKOWITZ mode! and observed that under certain conditions, 

the mode! implies that investment choice process can be compartrnentalized into two 

stages: first the choice of a unique optimum combination of risky assets and second, a 

1 segregate choice of the allocation of fund-; between ~uch a combination and riskles.., 

assets. TOBrN concluded that, though the only thing thilt varies among irwcstors is 

the portion of funds irwestcd in risky and/ or riskless assets, this does not show 

which risky assets to inclw.Je and in which proportion. 

1 

A little later, John R. HICKS (1962) building upon TOBrN (1958) mode! framework, 

derive corresponding conclusions about individual investor, suggesting more 

explicitly the nature of the conditions unuer which the process of investment choice 

can be dichotomized. 

In 196-!, William F. SHARP added a riskless assct to the oppor tunity set and 

transformed MARKOWITZ portfolio theory into Capital Market Theorv. The Capital 

market theory extends portfolio thcory and de\'elops a model for pricing all risky 

assets, the Capital Asset Pricing Modcl (CAPM). The rationale of the rl-tOdel is that, in 

a world dorn inatcd by risk-averse invcstors, a risky portfolio must be cxpcctcd to 

yield higher returns than a less risky portfolio, or it would not be held (Michael C. 

JENSEN, 1969). Sharp argues that, the mode! shed<; considerable light on the 

relation<;hip bctween the priee of an asset and the variou<; components of its overall 

risk and de<;crves consideration as a model of the determination of capita l assct 

CESAG - BIBLIOTHEQUE



1 
1 
1 
1 

The opllmiz.ltion of portfolio m.tn.t~emcnt 111 ~mer~111g c:tpiulm.trkel: the c.tse of EDC lrwestments Ltd 

priees. He introduced the concepts of systematic and unsystematic risk as 

componcnts of an asset total risk. The CAPM lies in assumptions similar to those of 

MARKOWlTZ model. 

Michael C. JENSEN (1969) built upon the CAPM to craft a measure of portfolio 

"performance", the Jensen Ratio which is defined as the difference between the actual 

returns on a portfolio in any particular holding period and the expected returns on 

that portfolio conditional on the riskless rate, its levet of "systematic risk," and the 

actual returns on the market portfolio. Jensen observed that the Jensen Ratio 

measures only a manager's ability to forccast security priees. 

E. S. PHELPS (1962), J. TOBIN (1965), Robert C. SAMUElSON P. A. (1969) and 

MERTON (1969) observed that most modcls of portfolio selection have ali been one­

period models. They proposed multi-period or continuous-time portfolio selection 

models. They examine the combined problem of portfolio selection and consumption 

rules for an individual in a continuous-timc model, where his income is generated by 

retu rns on assets. 

In the early 1970s, the in\'estment profcssional's community began to indcntify somc 

flaws in the CAPM as an explanation of the link betwecn risk and return. There was 

mixed support for a positive linear relationship between rates of return and 

systematic risk for portfolios of stock, with sorne recent evidence imlicating the need 

to consider additional risk variables or a need for different risk proxies (REILLY and 

BROWN, 2003). The mcasure of non-divcrsifiable risk might come from sensitivity 

towards multiple factors instead of the CAPM's use of a one-factor market portfolio. 

In response to the CAPM tests' critics, Stephen ROSS developed in 1976 "The 

Arbitrage Thcory of Capital Asset Pricing" (APT) including multiple factors, source 

of Systematic. The APT operates under severa! assumptions: 1) Capital markets arc 

perfectly competitive; 2) Invcstors always prefer more wealth to less wea lth with 

certainty; 3) The stochastic process gencrating assct returns can be expressed as a 

linear function of a set of K common risk factors (or indexes). However, the APT does 

not tell what the K risk factors are and how the sensitivity of returns to these factors 

can be measured. 
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These theories and models have had and still having great influences on the \vay 

portfolio managers analvze and manage the couple Risk/ rewards of their 

investments. 

The next section considers various tools portfolio managers use to manage their 

client portfolios such as Return, Risk, Portfolio performance indicators, the Efficient 

frontier and the Capital Allocation Line (CAL) among others. We shall also review 

how these tools are used in practice. 

Il. Portfolio management tools 

[n this section, we define investment' s risk and return and consider how they are 

used to construct an optimal portfolio. In addition, portfolio managers or investors 

are concerned with the performance of their portfolios. In this respect, we shall 

review how portfolio's risk and return can be used to construct indicators that help 

assess the realized performance over a period of time. 

1. lnvestment' s risk and return 

The securities to include in a portfolio depend on the investor's risk tolerance. 

Therefore, to forma portfolio, the manager should determine the return expected by 

the investor and the risk he is ready to incur. In the following sections we shall 

discuss investment's returns and risks in portfolio formation. 

l.l.lnvestment's return 

fnvestment is the current commitrnent of funds for a period of time in order to derive 

future payrnents. People invest to earn a return from savings due to their deferred 

consumption. The return is usually a monetary compensation an inves tor demand in 

order to defer current consumption. When investing, the investor expects a certain 

leve! of return: this ic; called the expected return. The expected return basically 

depends on (1) the time the funds are comm itted, (2) the expected rate of intla tion 

and (3) the unœrtainty of the future payments. 

ln the end of an invcstment program or after a period of investment, the holding 

period return (HPR) ic; uc;ed to appraise the realized returns. The holding period 
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return is the ratio of a il fu ture cash flows (ending value of the investment + 

1 Dividcnds or [nterests) to the beginning value of the investment. The formula is as 

follow: 

Ending Value of lnvestment + Dividends or lnterests 
HPR = - ----- -----:----:---------

Begenning Value of Investment 

Thus HPR measures the return earned on an invcstmcnt over a perioù of time. It 

expresses the change in value of the investment over the investment period. The HPR 

may be equal to, greater or less than one (1). If the HPR is 1, then the investment has 

not gained or tost value over the period. lf it is greater than 1, the investment has 

gained value and if it is less than 1, the investment has lost value. In order to express 

the return as a rate, the HPR is converted to another measure called the holding 

period yield (HPY). 

The HPY is obtained by subtracting 1 from the HPR as shown in the formula bellow: 

HPY = HPR - 1 

Here, the II PY may be /Cro (0), positin~ or negati\'e. Agc1in, if the HPY is 0, then the 

investment has not gained or lost value ovcr the period. [f it is positive, the 

investment has gaincd value and if it is negative, the irwestmcnt has !ost \'alue. 

The return an investor expects when investing may not be realized. This is the risk 

associated with investment and will be the focus of the next section. 

1.2.Investment's risk 

When investing in a security such as a stock, an invcstor has a certain return in mind. 

The leve! of return as we said earlicr is dependent on (1) the timc the funds are 

committed, (2) the expected rate of inflation and (3) the uncertainty of the future 

payments and is referred to as the expcctcd return. The expected return may be 

achieved or not. This uncertainty is the .sou rce of risk nssociatcd with investments. 

1 Uncertaintv in security returns arises from many sources such as the economy, 

politics and natural disasters. ln addition, specifie company events such as strikes 

1 

and management wec1knesses can cause uncertainty. 

The risk of the rcturns on a security is given by the extent to which individual returns 

departure from the expccted rcturn. The application of statistics makes possible the 
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quantification of the risk inherent in security return. The statistical mcasures used in 

this respect are the variance and the standard deviation'. 

Generally, risk and return are related. That mcans the level of return pertains to the 

risk incurred. The highcr the risk, the higher is the return. Thus to select an 

investment, the investor is al ways confronted w ith the expected risk-return trade-offs 

for the alternative investments available. Figure 3 shows the risk/ return pattern of 

various investment vehicles. Tt can be observed that: 

• Treasury bills are risk-free assets and provide the lowest return, while 

derivatives are the riskiest and best profitable instruments; 

• Government securities are generally less risky than corporate securities white 

corporate securities offer better return; 

• Bonds are generally less risky than stocks and stocks are more profitable than 

bonds. 

Figure 3: The risk/return pattern of investment vehicles 

Government Bonds 

rrcasury bills 

Risk 

<.,ource: OUATrARA .\boudou (20 10), Plncemelltl' t Cestio11 de Portefeuille, lecture note, CESAG 

1 l'he variance and st,u1dt1rd dev iation are discuso.;ed is more d eta il in the optimcll po r tfolio selection 
SL'Ction. 
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Consequent! y, an investor will invest in a sccuri ty dc pending on his/ her a ttitude 

tmvard risk - that is the risk aversion. Risk aversion is where, given the choice 

between two assets with equal rates of return, investors will choose the asset with the 

lowest risk or variance of expected returns. 

Investors expect high return but do not want to take on risk. One way to resolve this 

trade-off is to combine various investrnent vehicles in a portfolio in order to reduce 

the risk incurred while increase the portfolio retu rn. This is the process of optimal 

portfolio selection and will be our focus in the next section. 

2. Optimal portfolio selection: the efficient frontier and the capital 
allocation line (CAL) 

The optimal portfolio is the one composed of risky and riskless assets that optimizes 

the couple risk-return attributes. ZVI Bodie et al. (2001) explained that the optimal 

portfolio selection can be broken down into three major s teps: 1) Specify the expected 

return'>, \ ari<mce and e<wariance of ali securities; 2) btabli'>h the risky portfolio that 

results in the minimum \'ariance efficient frontier and 3) Allocate funds between the 

risky portfol io and the risk-free asset to arrive at the complete optimal portfolio 

which corresponJs to the investor's risk-reward preferences. 

The first step in the optimal portfolio selection is to de termine the risk-return 

opportunities available to the investor given the expectcd rcturns, variances and 

covariance among the set of available securities. MARKOWlTZ documented that the 

portfolios that offcr the optimal risk-return trade-off lie on the minimum-variance 

frontier of risky assets given the expected rcturns. This fronticr is a graph of the 

1<.)\.vcst possible variance that can be attained for a givcn portfolio cxpccted return 

(Figure 4). fherefore, ali the portfolios that lie along the up\vard side of the 

minimum-variance fronticr provide the best risk-return combinations and thus, are 

candidatec; for the optimal portfolio. Any portfol io ly ing on the lower portion of the 

minimum-variance frontier is inefficient becausc a portfolio lying on the upward sidc 

provides a higher return for the same risk. Moreover, ali individual securities lie to 

the right inside the frontier implying that investing in <.1 single security is risky and 
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not efficient. Diversifying investments leads to portfolios with higher expected 

1 rcturns and 10\ver standard deviations (risk). 

1 Figure 4: Minimum-variance frontier 

1 
1 
1 

E(R) 

Effictent 
Frontier 

Global 
__ JP!l!W\.llll-_ 

\-anance 
portfolio 

'-,ou rœ: Z\'l Bod ~~ et al 

~ Individual 
~stocks 

Minimum-Variance 
Frontier 
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The expected rcturns and standard deviations of the portfolios lying along the 

efficient frontier are de termined by the following formulas, where E(rp) is the 

portfolio's expected rcturn, E(r;) is an individual sccurity's expcctcd return, w; is the 

weight of an individual security in the risky portfolio, the variance of the risky 

portfol io and Cov(r;, ri ) the co-var iance bctwccn two individual secu rities. 

rhc optimal risky portfolio P is obtained by computing the Sharp rc1tio of the various 

portfolios along the efficient frontier (Figure 5). The optimal portfolio is the one for 
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which the Sharp ratio2 is maximized. The Sharp ratio (Sp) is given by the following 

formula: 

S 
_ E(rp)-rf 

p-
Up 

where rf is the risk-free rate of return. 

The Sharp ratio equals the increase in the expected return of the complete portfolio 

(riskless and risky) per unit of additional standard deviation caused by the increase 

of the risky portfolio. 

After determining the optimal risky portfolio, the next step is to allocate the 

investor' s funds between a risk-free asset and the ris ky portfolio. That optimal ris ky 

portfolio is the best risky portfolio for ali clients from a fund manager's standpoint, 

regardless of risk aversion; and the allocation however, of the complete portfolio to 

T -bills versus the risky portfolio, depends on persona! preference, where the client is 

the decision maker (Botiie ZVI et al, 2001). To allocate the complete portfolio (risky 

and riskless assets) the fund manager uses the Capital Allocation Line (CAL) and the 

Utilit\' Function. 

Figure 5: Capital Allocation Line 

E(r) 

[(rp) 

E(rc) 

Source: /VI Bodie ct al. 
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~The '>harp ratio is discussed in more d etailm the '>Cction on portfolio performance indkators 
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The CAL represents different combinations of the risk-free asset and the risky 

1 portfolio and is a straight line originating at the risk-free rate of rcturn and going 

through the points representing portfolios with greater proportion of risky assets. 

The slope of the CAL is precisely the sharp ratio computed earlier to determine the 

optimal portfolio P which occurs at the CAL's tangency point with the efficient 

frontier. This CAL with the highest Sharp ratio is the steepest one which maximizes 

the investor' s risk/ reward preferences. The particular point on the CAL which 

re presents the complete combination for a client is reached by considering the client' s 

risk aversion. Individual investor differences in risk aversion imply that, given an 

identical opportunity set (that is, a risk-free rate and a reward-to-variability ratio), 

different investors will choose different positions in the risky asset. ln particular, the 

more risk-averse investors will choose to hold less of the risky asset and more of the 

risk-free asset. The Utility Function gives the utility an investor derives from a 

portfolio with a given expected return and standard deviation and is in large part 

1 matter of risk (1\'er-;ion. rhe Utilit\' Function produces lnditterence CULTeS in 

standard deviation and expected returns plane. Changes in risk aversion lead to 

various indifference curves. The complete portfolio C - that is the combination of the 

optimal risky portfolio and the risk-free asset, occurs at the tangency points of the 

client's indifference curve (given his risk aversion) with the CAL. The overall 

standard deviation of the complete portfolio may be lower or higher than that of the 

optimal risky portfolio depending on the proportion of the risky portfolio within the 

cntire complete portfolio. The following formula gives the value of the complete 

1 

1 
1 

1 

portfolio's standard deviation accr 

O"(C) = Y * O"(P) 

Wherc y is the weight of the optimal risky portfolio within the complete portfolio 

Jnd am the standard deviation of the optimal risky portfolio. 

Th. us, the riskincss of the complete portfolio is onl y dependent on the ris ky portfolio 

and its weight within the complete portfolio. An increase in the weight induœs an 

increase in the complete portfolio's overall risk and an increase in the expected 

return as weil. 
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This way of selecting an optimal complete portfolio is known as the "separation 

propcrty" in troduced as early as in 1958 by TOBIN and \-vas later improved within 

the CAPM framework. TOBIN (1958) observed that, MARKOWITZ portfolio 

selection can be separated into two independent tasks: first, determination of the 

optimal risky portfolio; and second, a persona! choice of the best mix of the risky 

portfolio and the risk-free asset which hinges on the investor's risk aversion. 

After the selection, the portfolio is managed throughout the investment period. As 

we said earlier, the portfolio management is a continuai process which never stops 

once the funds are first invested. The manager may adjust the portfolio allocation 

from time to time in order to take into account changes in investor's objectives or 

changes in market conditions. In the end, performance indicators help the investor 

evaluate how the fund manager managed the funds. In order to get insight into 

portfolio performance appraisal, the next section focuses on portfolio performance 

indica tors and their applications. 

3. Portfolio performance indicators 

Performance indicators are used to appraise the performance achieved by a fund 

manager, to determine which funds to entrust with a particular fund manager or to 

determine where an investor should place his funds. They can also be used to 

compare the performance of various portfolios based on the risk undertaken by the 

fund managers. 

In general three performance indicators a rc used to achicve the aforementioned 

objectives. These are: 

• The Sharp Ratio, 

• The Treynor Ratio and, 

• The Jensen' Alpha. 

3.1. The Sharp Ratio 

ln the optimal portfol io selection section, we discussed the Sharp Ratio and we said 

that the optimal portfolio is the one that achieves the highcst sharp ratio. Besides, the 

sharp ratio ic.; a risk-adjusted rcturn that relates the portfolio excess rcturn toits total 
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risk -the standard deviation. The excess return is the difference between the portfolio 

return (RP,t) and the return on the risk-free assct (which can be the 91-day Treasury 

bill of the Government of Ghana). The sharp ratio can therefore be used to appraise 

the risk-adjusted performance of an investment portfol io. ft accounts for the level of 

return achieved by the manager, given the risk incurred. It can also be used to 

compare the portfolio return with a passive benchmark or the return achieved by 

various funds. As seen earlier, the Sharp ratio formula is givcn by: 

RP,t - Rr 
Sp= ---.;.... 

(jp 

Where SP,t = the Sharp Ratio of portfolio Pin period t 

RP,t = the return produced by portfolio P in period t 

Rr = the return on the risk free asset 

a p = the total risk of portfolio P 

For two funds, the one that shows the higher Sharp Ratio is the best performer. 

3.2. The Trey nor Ratio 

1 The Treynor Ratio lay dmvn on the Capital Asset Pricing Mode!. ft assumes that, only 

the market risk should be rewarded since d iversification cancels out the portfolio's 

specifie risk. ft is given by the ratio of the portfolio excess return to its market risk­

the beta. The formula is as follow: 

1 
1 
1 
1 
1 

RP,t - Rr 
TP,t = /1 

Where TP,t =the Treynor Ratio of portfolio Pin period t 

RP.t = the return produced by portfolio P in period f 

Rr = the return on the risk free asset 

p = the market risk of portfolio P 

It comparee; the performance of a fund to that of a benchmark, or the performance of 

t\VO or se\'eral funds. For t\.vo funds, the one that shows the higher Treynor Ratio is 

the best performer. 
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3.3.Jensen's Alpha 

1 The Jensen's Alpha is given by the following formula: 

ap == Rp- [R1 + PP(R,..,- R1 )] 

1 

'---- / ~ Return predicted by the CAPM 

Where ap = the portfolio's Jensen's Alpha 

Rp = the portfolio's actual return 

Rr = the return on the risk free asset 

R,..,= the equity market return 

PP= the portfolio's market risk 

Th us, the Jensen's Alpha is given by the difference between the actual portfolio's rate 

of return and the return pred icted by the CAPM. Therefore the portfolio's alpha 

value indicates how much of the portfolio's rate of return is d ue to the manager's 

skills to achieve above average risk-adjusted retu rns, by good market timing and/ or 

suitablc sccurity selection. A positive and greatcr Alpha indicates high portfolio 

performance. 

t\t thi<; point of the study, wc have dic;cusscd portfolio allocation t~nd how to 

measure its performance over a period of time. In the next section, we shall see hmv 

the portfolio management tools are used in practice. 

4. Portfolio management in practice 

ln this section \Ne focus on practical aspects of portfol io management, such us the 

identification of the investor' s risk profile and corresponding portfolio allocation, the 

use of the MVO, and how a fund manager can passively or actively manage a 

portfolio. 

4.1.Investor's risk profile and portfolio a llocation: the use of 
questionnaires 

In the portfolio management proccss, '"'e said that the investor first constructs his 

im·estmcnt policy in which he must ~pccify his im·cc;tment objective<;, constraints, 

and time horizon. For this end, invcstment advisors help investors by providing 

them with a questionnaire or a form to fil! in. The questions are dec;igncd through 
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sophisticated techniques derived from utility theory and behavioral economies m 

order to gauge investors' risk tolerance and investment objective category such as 1) 

Capital preservation, 2) Capital appreciation, 3) Current income and, .t) Total return. 

After the cornpletion of the form, the advisor may place the investor in one of the 

fo ur investrnent objective categories according to persona! information provided. 

Each investrnent objective category corresponds to specifie assct class allocation 

within the entire portfolio. For instance, Figure 6 shows Merrill Lynch3 investrnent 

objective categories and the corresponding asset allocation. 

1 1\.lerrill Lynch c1 US CO illfM11Y, is one of the world's premier providL•rs of \H'cdth mc~nagement, 
sc~..urities trading c1nd salee,, corpor.ltc finc1ncc ami inve'>lnll'nt banl<.ing sen .. ices. 

-l-l 
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Figure 6: Merrill Lynch investment objective categories and asset allocation 

How Much Rlsk? 
MerrtU Lynch assat allocaUon 
reconvnendatlons in lts new categorieS 

Stocks 1 1 Bonds -• cash 1 

CONSERV ATlVE FOR INCOME 

3~ô 

~----------------------------~ 60~ 
- 10% 

CONSERVATlVE FOR GROWTH 

~------------~ 3~. 
-1~ 
MODERATE RISK 

~------------------~ 4~~ 
- 100ô 

AGGRESSIVE RISK 

6~. 

~------------------~ 400~ 

BENCHUARK 

(Memi'S alocabon tor a targe. balanced oorporate 
pens10n tund or enâJwmeri) -..:::..----- so ..... 

Source: t-.lerrill Lynch in 1/w t Val/ Street jou mal ( l990) 

ft can be identificd from the figure, four categories express in terms of 1) conservative 

for income, 2) conscr\'ati\'e for grm.vth, 3) modcrate risk and -!) aggrcssive. Each 

catcgory corresponde; to a specifie asset allocation. For instance, if an investor falls 

umier the conser\'ati\'c for income catcgory, Merrill Lynch 'vvould suggest the 

irwestor to invcst the funds in stocks for 30%, in bonds for 60% and in cash for 10%. 
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ln addition an investor how falls under aggrcssive risk would be advised to invest 

his funds in stocks for 60% and in bonds for -!0%. 

The use of questionnaire is one way to a llocate investment portfolios. Another 

method is the Mean-variance optimization (MVO) which practical aspect will be 

d iscussed in the next section. 

4.2. The Mean-variance optimization in practice 

In the optimal portfolio selection section, we discussed the implementation of Mean­

variance optimiza tion (MVO) in selecting an optimal portfolio. MVO as we said, 

refers to a mathematical process that calcula tes the security or asset class weights that 

provide a portfolio with the maximum expected return for a given leve! of risk; or, 

conversely, the minimum risk for a given expected return. The inputs needed to 

conduct MVO arc security expected returns, expected standard deviations, and 

cxpected cross-securitv correlations. Whcn first developed, mean-variance 

np timization \Yas applied (if at ali) only to portfolios of individuel! stocks. The 

method resulted in hugc \'Oiume of calculations. For instance, for 11 individual stocks, 

n (n-1) 
the manager should determine co-variances and 2n variances and returns. 

2 

Thus for 10 stocks, 45 co-variances and 20 variances and returns should be 

dctermined; for 20 stocks, 190 co-variances and 40 variances and returns should be 

determined; and for 30 stocks, -!35 co-variances and 60 variance and returns should 

be determined. For this inconvenience, the technique is applied with increasing 

fre4uency on an asset class leve! becausc assct classes are not as many as individual 

stocks and the manager docs not need severa! estimates. 

Precisely, given the investor's risk tolerance and objectives, the manager sets the 

1 wcights of the various assct classes in ranges, determines the risk and expected 

rcturn of each assct class, the co-variance bctwcen the assct clasc;cs and uses the 

1 

t-.fcan-variancc optimizcr to obtain the portfolio's optimal allocation. 

Optimization has also found. a home with pension funds who consider not just the 

assets themselves whcn choosing invcstmcnt mixes, but the fund liabi lities and the 
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interaction between the two. The resulting allocations maximize the expected fund 

surplus (assets minus liabilities) for a givcn level of risk. 

The consequence of mean-variance optimization is a set of asset class weights that 

can be used as a long-term guide for investing. This is often described as the 

portfolio's strategie asset allocation plan. The portfolio weights should be updated 

occasionally to reflect changes in estimates of the long-term parameters or different 

needs of the portfolio. However, these changes will likely result in small revisions in 

the portfolio composition. 

Most often, portfolio managers may manage their portfolios in order to track the 

performance of a benchmark or to beat the benchmark. These ways of managing 

portfolios call for passive and active portfolio management and a re subjects of the 

next section. 

4.3.Passive portfolio management versus Active portfolio 
management 

A portfolio can be man"ged using passive methods or active methods. 

4.3.1. Passive portfolio management 

In passive management, the investor does not attempt to reflect his investment 

expectations through changes in security holdings (MAGINN ct al, 2007). The 

prominent equity passive management approach is indexing which principle is to 

track the performance of a benchmark index by replicating its couple risk-return. 

Here, rather than attempting to beat the market by exploiting supcrior information or 

insight, passive managers act to maintain an nppropriate risk- return balance given 

mélrkct opportunities. 

Full replication is the most obvious indexing invcstment where a il the securities in 

the index are purchased respectively in proportion to their \..veights in the benchrnark 

index. This technique hclps ensure close tracking. lndexing investmcnt can also be 

implemented. tlu·ough sampling technique which entails in\'ec;ting 111 a 

representative sample of stocks that compose the benchmark index. Indexing 

strategies allow holding weil diversified portfolio without the need to conduct any 
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security analyses. Fixed income securities such as bonds can also be managed 

passively. One special case of bond passive management is the immunization 

strategy that attempts to insulate or immunize the portfolio from interest rate risk. 

An investor can opt to manage his portfolio actively in order do better than a specifie 

benchmark. In the next section we shall review active portfolio management 

strategies used by investment professionals. 

4.3.2. Active portfolio management 

In contrast to Passive management, Active management involves a set of strategies 

implemented in an attempt to beat on risked-adjusted basis a passive benchmark 

portfolio. MAGINN et al (2007) stressed that, to add value, the active manager must 

sharpen information, investment insights, and investment tools such as equity 

\'Jluation models to the point at which he has a distinct competitive advantagc ovcr 

his pcers. As observcd by William F. SHARP in T!Jc Arit/uuctic of Actiz'e Mallagclllellt 

(1991), nil active ilwestor is Olle who is 110t passive. His or her portfolio will differ fronL thnt of 

the passive 111nnngers nt some or nll ti111es. Becnllse ncti"ue nrnHngers usunlly net Oll perceptiolls 

of 111ispricing nnd becnuse such perceptions change relntively frequently sttclz lllflnngers telld 

to trnde Jnirly frequelltly- hellce the tenu "ncti11e". General! y, active management can be 

dichotomized into fundamental strategies and technical strategies. 

4.3.2.1. Fundamental analysis 

Fundamental analysis is the process of discovering the priee for which a security 

should sell using the company's fundamentals. Fundamental analyses chiefly consist 

of the top-down three-step approach and the bottom-up stock picking approach. The 

most obvious difference between the two approaches is the perceived importance of 

the economv and a firm's industrv on the valuation of a firm and its stocks. However 
' ' 

both npproaches attempt to idcntify and invest in undervalued stocks in ordcr to 

beat the market. 
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4 .3.2.1.1. Top-down approach 

The top-down approach involves three levels of analysis. Proponents of the top­

down approach believe that both the economy and the industry effect by far have a 

significant bearing on individual stocks performances. Thus the starting point for the 

top down approach is an analysis of the economy. This is followed by analysis of the 

industry is which the company operates, and ends with analysing the specifie 

1 company in the context of the overall econorny as well as its industry. 

1 
1 
1 

1 
1 
1 
1 
1 

1 

4.3.2.1.2. Bottom-up approach 

Contrary to the top-down, advocates of the bottorn-up, argue that it is possible to 

detect mispriced securities that are likely to provide superior returns regnrdless of the 

market and industry outlook. Therefore the company itself is the main concern of the 

bottorn-up approach. The industry and the economy are rejected to the second 

importance. 

The top-down and bottorn-up approaches described are applied when dealing with 

shares. In the context of bond active management can take two forms. Active 

managers either use interest rate forecasts to predict movements in the entire fixed­

incorne market, or they ernploy sorne forrn of intra-market analysis to identify 

particular sectors of the fixed-income market or particular bonds that are relatively 

rnispriced. 

While sorne investors rnake use of fundamenta l analysis in their investment decision, 

others favour technical analvsis which is reviewed in the next section. 
J 

4.3.2.2. Technical analysis 

In contrast to fundamental, Tcchnical analysis involvcs the examination of past 

market data such as priees and the volume of trading, in an effort to estimate future 

priee trends in order to take any investment decision. The rationale of technical 

analysis is quite contrary to the efficient market hypothesis which contends that past 

performance has no bearing on future priee performance. Tcchnical analyst usually 
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form portfolios on the basis of past priee trends by assuming that either: (1) they will 

reverse their trends- the contrarian strategy or (2) past priee trends will continue in 

the same direction- the momentum strategy. The contrarian s trategy is based on 

DEBONT and THALER (1985, 1987) study. They found that market overreacts to 

new information and that their reversai should be predictable from the past return 

data alone, with no use of any accounting data such as earnings. Therefore, 

specifically, two hypotheses are suggested: (1) Extreme movements in stock priees 

will be followed by subsequent priee movements in the opposite direction. (2) The 

more extreme the initial priee movement, the greater will be the subsequent 

adjustment. Accordingly, the contrarian strategy involves buying past loser and 

selling past winners. Conversely, the momentum strategy following, JEGADEESH 

and TITMAN (1993) acts on the belief that there is a momentum in stock priees 

because market under-reacts to new information. The reasoning of this is that new 

information of the firm earnings slowly incorporates the stock priees. Old 

information persists vvith no or under reaction to new ones. Consequently, the 

prevail ing trend continues until the new information incorpora tes the priee severa! 

months latter- he nee the priee momentum. Therefore the momentum stra tegy 

consists of buying past winners and selling past losers. 

In summary, it is clear tha t fundamental analysis and technical analysis are opposed 

on the de terminant of future pr iee trends. However both a im at identifying 

mispriced securities in order to bea t the market or a stated benchmark. These ways of 

managing investment portfolios are opposed to passive portfolio management. Sorne 

professionals believe tha t one can do better by actively manage a portfolio. 

Conversely, EMH contends the contrary and suggests passive portfolio mt~ nagement. 

This controversial deba te on the issue is still topical and the academie "battle" 

between the proponents and challengers of active portfolio management on the one 

hand and passive portfolio management will continue. 

After having presented the literature that underpins portfolio management, we shall 

now look at the methodology of the study in the next section. 
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III. The methodology of the study 

The objective of this study is to bring out sound and wirming portfolio management 

practices that cou ld be implemented by investors in emerging capital market 

especially in Ghana. Therefore, the study covers two major analyses: (1) the 

implementation of defined portfolio management strategies based on the Bank of 

Ghana monetary policy stance over the period of study and (2) the study of the 

benefit of equity portfolio diversification across African stock markets. The former 

aims to examine EIL portfolio management strategies and appraise the performance 

of a sample of EIL' s client portfolios, concurrently with a recommended constructed 

portfolio- the Analytical Equity Portfolio (AEP). The AEP is constructed using 

MARKOWITZ mean-variance optimizer (MVO) and is managed throughout the 

period of stud y based upon the Bank of Ghana monetary policy stance. The second 

attempts to appraise the benefit of equity portfolio international diversification 

.1cross m,ljor African -;tock market-> lll<1inly, from the st,lndpoint of <1 Ghan,lian 

invcstor. The motive is that instead of bcing subject to the Ghanaian cquity market 

fluctuations alone, a portfolio would be better off when cxposed to various stock 

markets. 

To properly conduct the analyses, the next sections provide deta ils of the data (1) and 

the methodology of the study (2). 

1. Data: collection, treatment and computerizing 

ln order to attain the objectives aforementioned, the study employs secondary and 

primary data. 

1.1. Secondary data 

The secondary data includes books, academie and professional articles and journals 

that deal with the topic of the actual study. fhese data focus on the Efficient Market 

Hvpothesis, the Modern Portfolio Thcory, the Portfolio management process, the 

mcrit of portfolio divcr~ification and the analvsis of cUl·rent and projcctcd economie 

conditions in invcstmcnt management, the importance of asset allocation and assct 
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allocation strategies, and arc produced by well-known authors such MARKOWITZ, 

SITARP, FAMA among others. The empirical findings and the theoretical 

developments presented in these articles and books are used to pe rform our study, 

evaluate the outcomes and draw conclusions. However, there are limitations in the 

use of the secondary data, since few studies has been conducted before in this 

specifie area of investment management in African emerging markets. 

1.2. Primary data 

The primary data consist of share priee time series (collected from the GSE), the Bank 

of Ghana policy rates, the 91-day Treasury bill rates, EIL's client portfolios data and 

the indices of sorne African capital markets. 

1.2.1. The GS E stocks 

The stocks used in the s tudv are listed on the GSE and mav be classified as cvclical or 
' ' ' 

non-c\·clical. 

1.2.1.1. Non-cyclical and cyclical stocks 

Non-Cyclical stocks are opposed to cyclical stocks and their differences rest on their 

relationship with the performance of the economy. Because investors cannat change 

economie trends, they have to tailor their investment practices to its ebbs and flows 

in order to identify whcre to invest when the economy starts to decline or to rise. 

Non-cyclical stocks or defensive stocks do \Nell in economie slumps and tend to lag 

bchind in economie ups\vings. Ali is about what people can do without if their 

budgets are tight. 

The classic cxamplc of non-cyclical s tocks is utilities. Everyonc from consumers to 

businesses needs '<Vater, gas, and electricity no matter what the state of the economy. 

People also cannot put off household non-durable goods, c;uch <1<; toothpastc, toilct 

paper, cleaning materials e\'en if things arc tight. Non-cyclical <;tocks account for 

necessities and arc not subject to economie g) rations. Consequentlv, they are good 

stocks to invest in whcn the investor anticipa tes an economie downturn. 
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Cyclical stocks move in tandem with the business cycle. They stocks are those goods 

and services for consumers and businesses that they buy when the economy is doing 

well. Because businesses and consumers spend more when their budgets are not 

depressed, cyclical stocks perform weil in economie upturns. Said differently, in 

economie slumps, with less disposai income businesses and consumers cannet afford 

luxuries and material goods and services. However, when things are tight, 

businesses and consumers reduce their spending to the necessities and only non­

cyclical stocks perform well in downturns as mentioned above. Cyclical stocks are 

therefore high correlated with the business cycle. 

Classic examples of cyclical stocks are automobile companies. lndeed, when the 

economy is doing weil and people are working, car sales do weil. However, if there 

a re layoffs and uncertainty or high interest rates, people may decide to hold on to 

their car another year. Businesses expand during good times. They buy new 

equipment and build new facilities, so equipment sales and construction are cyclical 

stocks. Cvclical stocks represent good im·estment \'Chicles vvhen the outlook for 

economy brightens up. 

As we said earlier, non-cyclical stocks and cyclical stocks differ according to their 

correlation with the economy. One way to identify these stocks is to compute their 

Betas. Beta (~) is a market risk measure brought over by the CAPM which originated 

in the works of William F. SHARP (1964). Beta measures the correlation between 

stocks and a market index that represents the whole economy. Said differently, it 

measures the degree to which a stock is more volatile than the market average. It is 

given by the following formula: 

Cov(ri , rm) 
f3 = a;; 

Whcrc: Tm = the rcturn on the market index 

r5 = the re tu rn on the stock 

Œ~= the variance of the market index 

Cov(ri, rm)= the co-variance between the re turn on the market inJcx and the 

rcturn on the stock 
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The value of Beta may be equal to, greater or less than 1. Stocks that are sensitive to 

the market ha,·e betas greater than or equal to 1. These s tocks represent the cyclical 

s tocks. Conversely, s tocks with betas less than L are Jess sens itive to the market and 

represent the non-cyclical stocks. 

The beta obtained using the above formu la is ca !led " regression be ta", because the 

formula rests on regression techniques. Therefore the regression beta is influenced by 

the choice of the market index, the choice of the time period (2 years, 3 years, 5 years 

etc ... ) and the choice of return interval (daily, weekly, monthly, quarterly etc ... ). In 

addition, most services adjust their regression betas towards one, using fai rly simple 

techniques. To illustrate, Bloomberg estimates an adjusted beta by doing the 

following: 

Adjus ted Beta =Regression Beta*(0.67) + 1.00*(0.33) 

Why adjust betas towards one? The rationale is that in the long run, companies that 

survive in the market tend to increase in size over time, become more d iversified and 

ha\ e more a-.-.eh in place, producing cash tlo\\''i. Ali of these factors should push 

betas towardc; one. 

ln the study, wc use the regression beta and the Bloomberg's adjusted beta to classify 

the GHS stocks into non-cyclical and cyclical s tocks (see Appendix II). 

1.2.1.2. The stock priee time series 

The monthly data of individual share priees collected from the Ghana Stock 

Exchange span from January 2000 to December 2010-- a total of 132 monthly priees. 

The monthly time series data are used in order to reducc bias resulting from non­

trading in individual securities. The priee series arc used to estima tc individual share 

risks and e'<pected returns which are input into the MVO and to track the value of 

the AEP él long the study period. For th is reason the series a rc spli t up into tvvo 

arrays. Ihe first array of 72 monthly priees, spans from January 2000 to December 

2005 and ic; uscd to compute the individual share priees' risk/ return pattern 

presentcd in Appendix II. The second array of 60 monthly data from January 2006 to 

Deccmber 2010 is used to manage the AEP over the study period. 
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1.2.2. The Bank of Ghana series 

The monetary policy rates and 91-day Tbill rates arc collected from the Bank of 

Ghana Monetary Policy Committee (MPC) reports and the Bank of Ghana weekly 

auction reports respectively. Since its establishment in 2002, the MPC has undertaken 

three major monetary policy measures so far: expansive measures from July 18U', 

2003 to August 27U', 2007; restrictive measures from October 22nu, 2007 to September 

23ru, 2009 and then expansion measures from November 20 2009 to date (see Table 

1). These monetary policy stances (three) are used to time the stock market over the 

study period. Each stance is identified by the direction of the policy rate changes 

(upwards or downwards). Upwards changes represent restrictive policy measures, 

while downwards changes represent expansive policy measures. 

Table 1: Bank of Ghana's Monetary Policy Periods 

Po licy No of Rate Tota l Change 
Polie y start Date Start Rate 

Period changes in rates 

1 Expansive 18-juil-03 26% 9 -14.5% 

2 Restrictive 22-oct-07 135% 5 +6% 

20-nov-09 18% 
5 through -5% 

3 Expansive 
dec 2010 @dec 2010 

Source: The Ba nk of Ghana 

1.2.3. EIL' s client portfolios data 

To review ElL portfolio management performance, semi-annually reports from 

January 2006 through December 2010 of its client portfolios are collected. The sample 

is composcd of 22 funds and is selected from institutional and individual portfolios. 

A fi\·e-yeM period analy-;is is deemed relevant to yicld significant conclu<>ions likely 

to draw attention. 

1.2.4. Major African stock market indices 

Finally, the African diversification analysis uses seven (7) major stock market indices 

published by the Afric,m Business Research institute of the African Business 

Research Ltd (See Table 2). Monthly lime series data are collectcd for each index 
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series over the period spanning from January 2000 to December 2010. Ali the indices 

arc rcported in US Dollar term to measure the returns in the same cu rrency unit. This 

results in 132 monthly index levels for each market index which are used to estimatc 

the input list (standard deviations and geometrie average rate of returns) to feed the 

MVO in order to derive the efficient internationally diversified portfolios. 

Table 2: Rîsk/return of major M rican stock markets 

Countries Standard Deviation (%) Average An nuai Return (%) 

Mo rocco 17,62 9,15 

Egypt 34,07 17,07 

Ghana 22,87 21,41 

Mauritus 17,31 14,70 

Nigeria 25,78 14,19 

JSE 18,82 13,15 

Botswana 14,24 14,92 

UEMOA 5,31 5,72 

Sou rtl' .\frican Bu'>illt''>'> RL''>l'Ml h lll'>titute 

At this point, we h(lvc rcvic\Ncd the data used in the study. rn the next sec tion, we 

will focus on the analysis model implemcnted to conduct the s tudy. 

2. Anal y sis model 

In this section, ""e will review the computation of the risk/ return measures, the AEP 

management s trategies, the benchmarks used to appraisc the performance of the 

sample portfolios and the A EPs and the African diversification analysis procedures. 

2.1. The computation of the riskfreturn me as ures 

After poo ling ail data- individual securities and the va rious ind iccs, monthly returns 

arc calculated u<;ing the fo llmving formula: 

Pt- Pt-1 
Rt=----

Pt-1 

The e'\pected returns of each individ ual securitv of variou~ market indices are 

cstirnt~ted using the Geometrie Average Monthly Returns (GAMR). Inves tors are 

typica lly concerned with long-term performance when comparing alternative 

56 

CESAG - BIBLIOTHEQUE



1 
Tilt: optlllllz.nion of portfolio mJnJgemcnt in cmcr~in~ upit.lllll,lrkL•t: the c.1sc of EDC lnvestments Ltd 

investments. The geometrie average (relative to Arithmctic) is considered a superio r 

measure of the lo ng-term mean rate of return bccause it indicates the compound 

annual rate of re turn based on the ending value of the investrnent versus its 

beginning value. The GAMR is computed as follow: 

[

p 

1
1/n 

GAMR = ~n 

Where 11 is the number of months, Pt the beginning priee leve! and Pt+n the ending 

priee leve!. 

The risk is estimated by the return's standard deviations for individual securities and 

the various marke t indices. The formula is as follow: 

a = [L,f=t (Rt - R)2]1/2 
n- 1 

Whcrc Ris the mean retum, Rt the m onthly return and 11 the number of months. 

The MVO gives us the optimal portfolio w hich maximizes the Reward-to-variability 

R<ltio (the Sh,1rp Ra tio, Sp ) and is computed u<;ing the Gln·ernment of Ghana (GoG) 

91-Treasury Bill rate as the risk-free rate. The computa tion of the Sharp Ratio holds 

1 only tor the first analysis. For this purpose, the lJ L- fbill rate is eon\'erted to a monthly 

rate through the following formula: 

1 
1 

( )
1/12 

Rrm = Rr + 1 - 1 

Where R1m is the risk-free rate, stated on a m ontilly basis and R1 , the annual risk-

free rate of return. 

Thus, the Sharp ratio is given as follow: 

E(Rp)- Rrm 
Sp = ----~ 

Up 

Whcre E(Rp) is the portfol io expected return and O'p the portfolio risk or s tandard 

deviation. 

2.2. The recommended portfolio: the AEP construction and 
management strategies 

In cxamining ETL portfolio management strategies, onlv one portfolio is consh·uctcd 

(AEP) ttnd mttnaged throughout the sample perim!. The t<ltionale is that the portfolio 

manager should construct only one optimal risky portfolio vvhich shows the optima l 
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weight of each individual stock to invest in. The portfolio manager then offers this 

optimal portfolio to aU clients regardless of their degree of risk aversion. The degree 

of risk aversion of the client cornes into play only in the capital allocation decisions 

where the portions of the funds to invest in risky and riskless assets are determined. 

Thus the only difference between client's choices is that the more risk-averse client 

will invest more in the risk-free asset and less in the optimal risky portfolio than will 

a less risk-averse client. However, beth will use the same risky Portfolio as their 

optimal risky investment vehicle. Thus, the AEP performance is compared to that of 

equity portfolios in the sample under study. The value of the AEP in Ghana Cedi 

term is the average of the values of client' s equity portfolios in the sample un der 

study. The value is set at GH<t 50,000 at the beginning of the investment program 

(Appendix V). 

The Analytical Equity Portfolio (AEP) is managed over the sample period by 

implementing two different strategies, beth of which exploit easily observable signais 

of monetary policy stances: 1) An industry/ company rotc1tion strategy (the Str<1tegy 

A) and 2) A rebalancing strategy which consists of shifting the portfolio allocation 

between 91-Day Tbills and stocks listed on the Ghana stock Exchange (the Strategy 

B). The monetary authority -The Bank of Ghana pursues its policy which aims at 

ensuring priee stability (low inflation rate), sustainable and strong economie 

conditions. Typically, the Bank of Ghana tightens monetary policy in the face of 

rising economie activity and inflation, and easies monetary policy in the face of 

falling economie activity and inflation. Thus the economy goes through upswings 

and downswings and the monetary authority reacts to maintain stability. The 

economie upswings and downswings correspond respectively to the monetary 

authorities' expansive (easy policy) and restrictive (tight policy) policies. The first 

strategy exploits the merit of investing in cyclical industries during economie 

upswings, and defensive industries during economie downswings using monctary 

policy stance observable signais. The second strategy relies on Adam, ANOKYE M. 

and George TWENEBOAH work (Mrrcroecolloniic Factors awi Stock Market MoPenœllt: 

EuideJLce frai// Glimw, 2008) which documents that high-treasury bill rates encourage 

investors to purchase more government instruments and that treasury bills tend to 
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compete with stocks and bonds for the resources of investors. High interest rates 

attract more savings and discourage the flow of capital to the stock markets leading 

investors to demand for a higher risk premium which impedes investment and slows 

down economie development, while low interest rates encourage higher capital 

flows to the stock market: then companies experience the "Wealth Effect", increase 

their investments at low capital cost which spur the economie activities and increase 

expectations for higher rates of returns. This evidence has also been brought over by 

Godwin CHIGOZIE OKP ARA for the Nigerian market in MoHetnn; Policy mtd Stock 

Mnrket Returns: Evidence from Nigerin, 2010. 

In the first strategy, the Bank of Ghana' s monetary polie y rate changes are used to 

shift the AEP allocations toward cyclical stocks during expansive monetary stances 

and toward defensive stocks during restrictive monetary stances. In the second 

strategy, still the Bank of Ghana' s monetary po licy rate changes are used to tilt the 

AEP toward cyclical stocks during expansive monetary stances and toward the 91-

Day T bills during restricti\·e monetary stances. Precisdy when the Bank of Ghana 

enters an expansive policy (respectively a restrictive policy), the portfo lio allocation 

is shifted to cyclical stocks (respectively defensive stocks) after 250 bp to 350 bp 

changes in the first strategy. In the second strategy, the same principles are applied 

expect that the portfolio allocation is shifted to 91-Day T bills during restrictive 

policy stances. We found that, at least 250 bp to 350 bp changes in the policy rate are 

significant to make impact on economie variables and revert the prevailing economie 

trend. This also would ensure that the strategies avoid any lock-ahead bias and can 

be implementcd on an ex-ante basis. 

2.3. The benchmarks 

[n order to appraise the performance of the AEP relative to the sample, three passive 

benchmarks are used: 1) The GSE All-share Index, 2) An Equally-weighted portfolio 

across the various cyclical and defensive stocks listed on the GSE (the Benchmark A) 

and 3) A Portfolio half invested in the Equally-weighted portfolio across the various 

cyclical and defensive stocks listed on the GSE and half invested in 91-Day T Bills 

(the Benchmark B). 
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2.4. The African diversification analysis 

rn the international diversification analysis, efficient portfolios are constructed and 

their risk-return patterns are compared with that of individual market indices to 

derive the benefit of the strateg)' . Table 2 depicts the risk-returns characteristics of 

each country index used in the analysis. 

ln this chapter, we have reviewed portfolio management literature as a whole. 

Precisely, we have discussed (1) the EMH and considered its implications for 

investors; (2) the portfolio management process; (3) the recent evolution of portfolio 

management theory; (-!) sorne aspects of the practice of portfolio management and 

finally (5) the methodology of the study. This presentation allowed us to get insight 

into the ins and outs of portfolio management practice and the methodology 

implemented to conduct the stud~· · [n the ncxt chaptcr, wc shall conc;ider portfolio 

management at EDC lnvestment Ltd and present the performance of the samplc 

portfolios undcr -;tudy. 
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Chapitre 2: Portfolio management at EIL 

ln this chapter, we shall present EIL (1) and discussed its investrnent vehicles (II). 

That will allow us to present EIL's investrnent strategies and to review the 

performance of a sample of EIL' s client portfolios over the period of study (lii). 

1. Presentation of EDC Investments Ltd (EIL) 

EDC Investrnents Limited (EIL) is one of the leading investment advisors in the 

Ghanaian market. The Company was incorporated in Ghana 2007 as a wholly -

owned subsidiary of the Ecobank Development Corporation (EDC) to provide funds 

and investrnent management service to clients. It is licensed by the Securities and 

Exchange Commission (SEC) and also an active player on the Ghana Stock Exchange 

(GSE). 

The Company operates under the various laws applicable in Ghana including the 

Securitiec; fndustry Law (SfL) PNDCL 33':\ as amended. Prior to the incorporation of 

EIL, the tund and investment manage1nent business w,1s a department under EDC 

Stockbroker~ Ltd which was established in 1990 to pr<.H'ide brokcrage ilnd ad\'isory 

services. 

EIL's client base is made up both individual and corporate funds across various 

sectors such as energy, mining, Manufacturing, Banking, Govcrnmcntal agencies, 

educational institutions, health service providers, and religious associations. 

Bases on the SEC 2009 report on fund management, ElL is the largcst institutional 

fund manager in terms of funds under management and second largest fund 

manager. 

EIL currcntly manages amongst othcr things, providcnt and pension funds, end of 

serYice benefit schemes, and mutual funds. EIL also has the capability to advise on 

the establishment of endowment funds, end of service bendit schemc, providcnt and 

pension Schemes including helping to constitute the board of trustees and 

preparation of investmcnt policy statement~, trust Jeed-;, fu nd rules, etc. 

EIL is the fund manager of iFund \lutual Fund Ltd, a public-owned collecti\'C 

investment scheme \-Vith c1pproximatCI\' 7,800 shareholder<;. 
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1. Vision, Mission and Value of EIL 

ElL as a wholly-owned subsidiary shan~s EDC's mission and vision. 

The vision of EDC is to be an outstanding world-class African Investment Banking 

Group, operating in ail principal markets of the world." 

EDC's Mission is "To provide a full range of world-class investment banking services 

to individuals, companies, and governmcnts in Africa and across the globe. ln 

carrying out our mission, we seek to develop our people, our most treasured assets, 

and improve their wellbeing. Our overriding commitment is to contribute immensely 

to the societies in which we live and operate while enhancing shareholder value." 

The values that underpin EDC's activities and operations are expressed follow: 

~ Focus on the client, 

~ Excccd client' s expectations, 

~ Keep commitment, 

~ Do the right thing al ways. 

EIL's stated capital amount~ to one hundred thou-;and Ghana Cedic;; nnh· (G I 15 

100,000) and is full y owned by EDC. 

2. EIL' s Organizational Structure 

At the apex of EIL organizational structure is the Board of directors who oversees the 

general administration of the Company and dra\.-vs its broad policies. BclO\v is the 

Head w ith the key responsibility of drafting and implementa tion of 'itrategies in 

conformity with the broad policies set up by the Board. The Head is followed by a 

numbcr of portfolio managers. 

On investment purposes thcre is an itwestmcnt committee that is rcsponc;ible for the 

rcvicw of investmcnt papcrc;;. Bclow is Figure 7 which depicts the organization<~.l 

chart of ElL. 
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Figure 7: EIL's Organisational structure 

Board of Directors 
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1 1 
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3. Operations 

EIL's core business spans managing Provident and Pension funds asscts, Individual 

wealth and other institutional assets. Presently, it manages ovcr GH~130 million in 

assets on behalf of its clients. As at December 20 LO, EIL' s clients amounted to 70 

institutional investors and 60 Individual investors. 

As we now know more about EIL and its activities, we shall now look at its 

invcstment vchicles in the next section. 

Il. Investment vehicles of EIL 

The investment landscape in Ghana has been changing rapidly. \Nell before the 

establishment of the Ghana Stock Exchangc, securities werc bcing traded in Ghana. 

On '>hort term market, Trcasury bill'> and Bank of Ghana bill<; \vere being issued by 

the Bank of Ghana. Equitv securities were bcing tradcd over the counter. The 

cst,1blislunent of the GSE in 1990 rcprcsented a rcvolutionar\' change in sccuritie"i 
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market in Ghana. From initial 9 listings in 1990, the GSE currently bas 35 fully listed 

companies and one provisionallisting. 

Today, portfolio managers and specially EIL, usually select from a large universe of 

investment vehicles composed of: 

• Money market instruments 

• Listed sharcs 

• Unlisted shares 

• Bonds 

• Unit Trusts and Mutual Funds 

1. Money market instruments 

Money market instruments are instruments that have a maturity of one-year or less 

at issue. The most actively traded money market instruments are Treasury bills. The 

instruments that arc currcntly being issued by the governmcnt of Ghana arc: 

• 91-Day-Treasury bills 

• 182-Dav frcasun· bills 

• 1-Year Note 

EIL also invests in other money market instruments such as Commercial papers and 

banks' Certificate of deposits and Time depos its. 

Commercial papers arc short-term unsecured notes issued by large reputable 

corporations to ra ise mo ney on a short-tcrm basis. 

Banks' Certificates of deposits (CDs) are short-tenu instruments issued by Banks to 

finance their activities. CDs are usually held by financial anJ non-financial institution 

such as Banks, Companies, Money market mutual funds, Pension funds and 

govcrnmcnt agcncies. 

A time deposit or term deposit is a money deposit at a bank that cannot be 

withdrawn for a cer tain "term" or period of time (unless a penalty is paid). When the 

term is over it can be vvithdrawn or it can be held for zmothcr term. Ccnerally 

speaking, the longer the terrn is, the bettcr the yicld on the money. The interest rate i-; 

guaranteed not to change for the nominatcd tcrm, so you'll know exactly what your 
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investment's worth. In addition, the interest rate is slightly higher than the treasury 

instruments for the same term because of the risk premium required by investors. 

2. Listed shares 

Listed shares are company shares listed on the Ghana Stock Exchange. Currently, EIL 

invests in 35 shares listed on the GSE. SEM Financial Group Ltd a financial company 

incorporated in Ghana developed industries classification for GSE listed 

companies - the SEM Listed Company Industrial Classification (SEM-LCIC). Under 

the SEM-LCIC, publicly quoted companies are grouped into six broad industries 

such as: 

• Mining 

• Manufacturing and construction 

• Food, beverage and tobacco 

• Distribution and trading 

• Di\'l~rsified 

• Financial and real estate 

For the need of the actual study, we classified the GSE listed shares as non-cyclical 

and cyclical stocks. This classification has been done in the methodology of the study 

discussed in Chapter 1. Note that, Treasury bills and listed stocks represent the 

cssentials of investment instruments of EIL. 

3. Unlisted shares 

Unlisted stocks are those that are note listed on an organised market such as the GSE. 

These stocks arc h·aded over-the-counter. Company in Ghana such as Sell, National 

Investment Bank and Pasico have their shares traded informally at brokerage houscs. 

The National Trust Holding Company (NHTC) a brokerage bouse incorporated in 

Ghana is active in the trading of unlisted shares. 

EIL does not invcst much of its client's funds in unlisted shares. 
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4. Bonds 

Bonds arc intcrcst-bearing instruments \Vith maturities tha t at issue exceed one year. 

Unlike stocks which pay dividends as and whcn dcclarcd by the Board of Directors, 

issuers of bonds are required to make regular payments of interest and have repay 

the principal of the bond at maturity. 

Generally, there are two kinds of bonds: fixed rate bonds and floating rate bonds. A 

fixed rate bond is a bond whose coupon rate is fixed and does not change till 

maturity. Conversely, a floating rate bond is a bond whose coupon rate is pegged to 

a benchmark such as Treasury bill rate and adjusted periodically. 

Bonds may be issued by the Government (Government bonds) of Ghana and 

companies (Corporate bonds). The bonds that are currently available on the 

Ghanaian market are: 

• Govemment bonds 

2-Ycilr Fixcd rate Bond 

3-Year Fixed rate Bond 

til. 5-Ycar Fi\.ed rate Bond 

4- 5-Year Golden J ubillee Bond 

• Corporate bonds 

~ HFC Series J Dollar, a floating rate corporate bond denominated in 

dollars and pegged to the 6-month UBOR 

5. Unit trusts and Mutual Funds 

Unit Trusts and Mutual Funds are collective investment schemes. Although the legal 

constitution of Unit Trusts and Mutual Funds differ, their characteristics as 

investment vehicles are identical. 

A Un it Trust consists of a collection of securi ties, with the beneficiai interest in the 

assets of the Trust dividcd into units. The assets of the fru~t are held by a trustee on 

behalf of beneficiai owners who hold units of the trust 1• fhe trustee is a company 

appointcd bv the Manager (vvho establishes the Truc.;t) to take into its custody or 

'Ch,1n.1 '-'toc!.. l.:.'lhange Securities courses 2010 
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under its control the property of the unit h·ust and hold it in trust for the investors. 

There are about five Unit Trusts in Ghana. 

Mutual Funds are corporate enti ties with shareholders exccpt that the corporate 

entity invests only in securities of other companics5. Shareholders of Mutual Funds 

hold shares which are equivalent to units in a Unit Trust. The assets of a Mutual 

Fund are held by a Custodian, a financial company appointcd by the Mutual Fund 

Company (which establishes the Mutual Fund) to keep custody of ail the securities 

owncd by the fund. There are about 12 Mutual Funds in Ghana. 

EIL also invests in Unit Trusts and Mutual Funds if its clients' objectives and risk 

preference match the risk and performance of the Unit Trusts or Mutual Funds. 

In summary, EIL invests in various instruments in the domestic market only. As wc 

shall see later on, domestic market investment exposes the portfolio to the unique 

risk of that market and an international divcrsificcltion should be preferred. Aftcr 

hël\'ing reviewed the invcstment instruments fa\'oured by El L, \\'e shall thcn look at 

it<; portfolio management pr,Ktices. 

III. Portfolio management at EIL 

ln this section, we shall focus on El L' s portfolio management strategies. A sample of 

E[L's client portfolios will be then revicwed in arder to apprehend the pertinence of 

these strategies. 

1. EIL' s portfolio management characteristics 

The observed performance of EIL's client portfolios under s tudy is ascribed to its 

portfolio management characteristics: the investment management philosophy and 

portfolio management approach and process. Thereforc, after having presented EIL, 

we shall now foc us on its inveslment management philosophy, its portfolio 

management t~pproach and process. 

:; CIMnd Stod. F'\ch,mge SeLuntles courses 2010 
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1.1. EIL Investment Management Philosophy 

EIL's investment management philosophy is based upon the premise that 

preservation of capital is the key priority. EIL therefore seeks to aud value to its 

clients' portfolios through: 

~ Achievement of attractive returns using modern investrnent disciplines; 

~ A clear understanding of the client's risk profile; 

~ Development of appropria tc benchmarks and reporting mechanisms. 

In summary, EIL's investment philosophy is to seek the preservation of capital, while 

producing rcturns commensurate with the established benchmarks, based on carcful 

attention to detail, extensive planning and rigorous portfolio selection. 

1.2. EIL' s Investment Management Processes and strategies 

EIL's investment process begins with fundamental research and market analysis to 

identify the impact of e'\pected macw-economic trend-, on the ,·alue of e.Kh 

portfolio. This "top-dm•m" approach is combined with rigorous analysis of the asset 

classes available, as well ilS the individuûl securities to be sclected. Due 

consideration is given to issues such as the liquidity of the instruments, credit risk, 

historical and projected financial performance, priee and trading history and relative 

value analysis. Often, this involvcs discussions with the management of ic;suers to 

gain insights into their businesses. 

For fixed income investments, ETL evaluates the trade-offs between the various 

maturities available and determine the extent to which the pricing and liyuidity of 

these securities adequately compcnsate investors for longer-term exposurc. As a 

re~;ult of thi-, evaluation proccss, EfL has at zlil times, a " uni verse" of potential 

irwestment <1\'Cnucs which is updated on a regular basis and to which most of its 

client portfolios arc allocated, dcpcnding on the agrccd investment guidclincs. 

El L dcvelops a set of investment guidel ines based on di<;cussions with the 

management. Thesc guidelincs will addrcss iso;ues such as the maximum exposurc 

limit for each invcstment or assct class, credit and financial ~trength criteria, the 

allocation of invcstments between fixcd income instrumente;, equities and othcr as..,et 
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classes, the procedures for approval of investment decisions and reporting 

requirements. 

Client's funds are managed based on portfolio management agreements signed with 

them. The portfolio agreement summarizcs the investment policy and serves as the 

guideline for the investrnent program, with the view to properly achieve the client's 

needs and objectives. It also outlines the responsibilities of the parties as weil as the 

management fees. The funds are managed to ensure the portfolios are well 

diversified in arder to minimize risk and maximize returns. In addition, it is meant to 

ensure that clients' short-term liquidity requirements such as withdrawals and 

auditors fees can be met. Thus the choice of an appropriate asset mix for a particular 

client is amongst other things, dependent on the funds objectives, the risk tolerance 

leve! of the client and frequency of withdrawals. 

Upon a critical observation of the sample portfolios over the period of study, it 

follows that ElL makes use of integratcd asset allocation in the sense that both capital 

mcUket conditions and inn.~'>tor's objecti\'e~ act as leading t<Ktor-; that guide changes 

in the "asset-class leve! allocation", in an effort to take ad,•antage of the market. A 

doser look at the equity sub-portfolio in the sample suggcsts that ELL adopts a 

strategie view in managing equity- that is equity investment is long-terrn 

invcstment. Consequently, there is no need to churn up the equity portfolio 

composition to capture short-term trends. This can be viewed as passive investment 

strateg)'. However, it is not as it looks. Indeed, EIL constructs its client's portfolios 

through stock selection and faveurs equities it believes (through valuations) are 

strategically positioned for long-term growth and value. The stock selection also 

aims to outperform the market and to deliver excess returns to its clients. ETL' s client 

eyuity portfolios performance is also influenced to sorne extent by client regular 

account withdrcnvals and contributions. fndecd, disbursements in the form of bulk 

withdrawals mav rcquirc the disposai of some stocks which is likcly to put drag on 

the portfolio performance. On the other hand, contributions allow EIL to invest in 

new opportunities and therefore to enhance the portfolio's performance. 

Contributions a rc also used as portfolio balancing tool. 
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Now that we have reviewed EIL's portfolio management strategies, we shall focus in 

the next section, on the analysis of the performance of the client' s portfolios under 

study. 

2. The performance of the client' s portfolios und er study 

In this section we shall scrutinize the performance the sample portfolio under study. 

The sample is composed of 22 funds and is selected from institutional and individual 

portfolios. Semi-annually reports from January 2006 through December 2010 of each 

fund are collected for this purpose. 

Figure 8 depicts the average performance of the sample portfolios6 compared to the 

GSE All-Share Index over the period of study. The graph shows that the returns on 

both the sample portfolio and the GSE All-Share Index assumed a similar trend: 

increase in returns from 2006 to end of 2008, followed by a dramatic downturn 

during the first half of 2009 before bouncing back in the second half of the period up 

to 20 lü. This implies tha t the samplc portfolios allocation is basically composed of 

stocks that drive the market or fol!ovv the market. lt can also be deduced from these 

observations that regardless of its clients' risk tolerance, EIL' s equity allocation does 

not differ significantly from one client to another. Thus in fund management 

business, the fu nd manager canuse the same equity allocation for several clients. 

"Appendi'< V[[ d.epicts the performance of each client equity portfo lio of the o;ample 
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Figure 8: Semi-annual returns of the sample portfolios and the GSE All-share 
Index 
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fhat equity allocation is supposed to be the optimal one, likely to produce better 

returns. The weight in which to invest the equity portfolio within the entire portfolio 

only cornes into play whcn considering the client's attitude toward risk. Thus for a 

lcss risk-tolerant investor, the equity portfolio's weight is rcduccd in favour of bonds 

and treasury securities, whereas a more risk-tolerant client would overweight the 

equity portfolio to the detriment of bonds and treasury securitics. Figure 8 d oes not 

c;how clearly hm-v weil or badly the samplcs portfolios did compared to the 

benchmark index. To figure out these aspects of the analysis, Figure 9 delineates the 

annual average returns produced by the sa mple portfolios, the tota l annual return 

1 y ielded by the GSE All-share Index, the 9 L-Day Trcasury bills anJ the annual 

inflation rate. 

1 

1 

Figure 9 shows that, on average the c;amplc portfolios outperformed the GSE All­

share Index over the period of study. This accounts for the EIL's abilitv to select 

stocks that are likcl\' to do better than the market. 
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Figure 9: Average annual return of the sample por tfolios versus Benchmarks and inflation 
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• Average Annual Total return of 
21,84% 47,63% 62,57% -29,37% 49,61% 

the sample portfolios 

• Annual Total Return on GSE 4,97% 31,84% 58,06% -46,58% 27,44% 

• 91-Day T Bill's An nuai Return 10,65% 9,95% 15,50% 26,05% 15,55% 

• Annuallnflation 10,51% 12,65% 18,96% 15,94% 8,59% 

Source: EDC fnvestments Ltd, fhe Ghcmcl Stock E'chonge, The Bank of Ghc1nc1 

The allocation within the sample portfolios also explains why during the market 

downturn of 2009, the market feil by- 46.58% while the sample portfolios on average 

feil by only- 29.37%. Both the sample portfolios and the market index outperformed 

the 91-Day Treasury bills except in 2009 during the market downturn, where they 

yielded their highest return (26.05%) since their high of 29.12% yielded in 2003. In 

addition, Treasury bill rates went up in 2009 due to the increase in the Bank of Ghana 

policy rate in an effort to curtail the inflation which ultimately went down in 2010 

followed by the Treasury bill rates. Indeed, in pursuance of a restrictive monetary 

policy which started in October 2007, the Bank of Ghana ratcheted up the monetary 

policy rate from 12.5% in October 2007 to 18.5% in February 2009 after 600 basis 

points increase which induced the reduction in inflation rate from 18.96% in 2008 to 

8.59% in 2010 and obviously the observed capital market downturn of 2009 which 

1 affected EIL's client's equity portfolios consequently. 

1 
1 

ln order to better appraise the sample portfolios' value creation, Figure 10 depicts the 

value attained by a Ghana Cedi ElL invested in equity on behalf of its clients from 
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January 2006 to December 2010, compared to a Ghana Cedi investcd in the GSE All 

share lndex and 91-Day Treasury bills and the effect of inflation over the samc 

perio<.i. Tt can be read from the graphs that, EIL generated about One Ghana Ccdi 

Fifty Pesewas (GH <r 1.50) more than the Index and One Ghana Cedi (GH<r 1) more 

than the 91-Day Treasury bills at the inception of 2011. In addition, considcring the 

effect of inflation the sample portfolios earned on average GHc1.23, 91-Day T bills 

earned Eighteen Ghana Pesewas (GHp 18) and the GSE All-share Index lost GHp 38, 

all in real terms. Thus the sample portfolios outperforrned by far the GSE All-share 

lndex based on absolu te returns - that is regardless to the risk undertaken by EIL in 

managing its clients' equity portfolios. 

Figure 10: The value of a Ghana cedi invested in the sarnple portfolios versus the 
benchmarks and inflation 
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ln order to bring out the risk-adjusted performance of the sample portfolios relative 

to the benchmark index (the GSE Ali-shan.? Index), Table 3 presents various risk­

adjustcd measurements namcly the Sharp Ratio, the Treynor Ratio and Jensen's 

Alpha. Thus, according to Table 3, the sample portfolios on average ha\'e the be~t 

71 

CESAG - BIBLIOTHEQUE



The optlmiZ.ltlon or portfolio m.lll.tgemcnt 111 cmcrgin~ cJpit.ll m.:trkct: the cJse ol EDC lrl\'l''>tmcnts Ltd 

risk-return trade-off (highest Sharpc's ratio and Treynor Ratio) and earned 

1 significant positive exccss return relative to GSE All-Share 

1 

1 

Table 3: Risk-adjusted performance of the sample portfolios and the GSE AU-share Index 
(2006-2010) 

Average Annual Standard Adjusted Sharp Trey nor Jensen's Paired t-test 
Items Annual return Deviation Beta Ratio Ratio Alpha p-value 

Sample Portfolios 25,31% 23,91% 0,9293 0,4145 0,1067 0,1652 0,0057 

GSE Ali Share Index 8,29% 25,91% 1,0000 -0,2745 -0,0711 0,0000 0,0057 

Average An nuai return of 91Day T bills= 15.40% 

Source: EDC lnvestments Ltd, The Ghana Stock Exchange, The Bank of Ghana 

Index (positive Jensen's Alpha). A Paired t-test7 performed on the sample portfolios 

average cxcess returns relative to the Index suggests that the average excess returns 

yielded by the sample portfolios are significantly different from zero and are brought 

about upon skills rather than chance (p-value of 0.0057 less than the confidence leve! 

of 0.05). 

ln short, the samplc portfolios clearly reported bcttcr results than the benchmark 

index and the 91-Day Treasury bills during the same sample period for capital 

returns. Besides, the sample portfolios have been proven to achicve higher risk­

adjustcd returns. 

In this chapter, we have presented EDC Investments Ltd, its main activ ities and 

investment vehicles. Wc have lingered on its investment management characteristics 

and undcrstood their strength and weakness. Wc have also presented the 

performance of the sample portfolios under study and observcd that the sample 

performed better than the market index over the study period. Howevcr, the sample 

and the market index performed baLH)' during the downturn of 2009. ln the next 

chaptcr, wc shall movc to the rccommcndcd portfolio management c;trategies by 

prescnting constructcd portfolios and their compt~n:ltive performance versus the 

sample portfolios and some benchmarks c;uch us the market index. 

7 Appendi\. l e\.plains in more dètails the Pclirl•d t-le<>l 
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Chapitre 3: Optimal portfolio management for EIL 

In this chapter we shall examine the principles of optimal portfolio construction (I). 

Then, to understand the construction of the AEP, an exarnple of optimal portfolio is 

constructed using a MVO based on Microsoft Excel (U). We end the chapter by 

presenting the comparative performance of the AEP versus the sample portfolios and 

the stated benchmarks (IIl). 

1. The recommended optimal portfolio for EIL: the AEP 
construction procedures 

This section describes in more details the procedures actually followed in this study 

to: 

a) construct the recommended portfolio labelled the Analytical Equity portfolio 

(AEP), using monetary policy stance signais. The Microsoft Excel model used 

to construct the AFP ic; prec:;ented uc:;ing a basic 1..''\c"lmple bac;ed on <>i'< cyclicc"ll 

stocks and one detensive s tock. This aims to illustrate the procedures 

employed and to pnwide dceper insight into the construction of the AEP 

which is actually the recommended equity portfolio for EIL. 

b) conduct the Ah·ican international d iversification analysis. 

The optimal portfolio selection can be summarized into two broad s tages: 1) the 

selection of s tocks wi th the determination of the ir risk/ return pattern and the 

correlation among them and 2) the use of these items to feed the Mean-variance 

optimizer and the construction of the CAL in order to arrive at the optimal portfolio. 

1. The GSE's stocks' return, risk and correlation matrix 

This s tage c,1n be organized into two steps: 

l.l.Stock selection 

Based on the strategie<; to be implemented, the stocke; listed on the Ghana Stock 

Exchange on ~n ~~ December 2005 are classified as cydical and non-cyclical (or 

1 defensive) stocks. The principle of the c;trategies is to inves t in cyclical <ïtock when the 
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Bank of Ghana enters expansive policies and to irwest in defensive stocks or 91-Day 

Treasury bills when the Bank of Ghana follows restrictive policies. Referring to 

Table1, it follows that the bank of Ghana was going through an expansive monetary 

policy on 1st January 2006. Therefore the stocks of the Panel A of Appendix II are 

candidate for portfolio alloca tion on 1 ~~ January 2006, the starting date of the strategy 

implementation. The AEP is thus constructed on that day using the candidates on 

Panel A of Appendix II and a model built in Microsoft Excel. Here, we select six 

stocks of Panel A and one stock of Panel B to construct an optimal portfolio as an 

example of the AEP construction procedures. 

1.2. The input list: the selected stocks' risk, return and correlation 
matrix 

After the stocks are selected, the average returns and standard deviations of returns 

are calculated using monthly historical data from January 2000 to December 2005. 

l'he formulas used arc those prescntcd in the fethod()log \·. r hen the correlations 

among them are a lc;o determined using the follo.,ving function: corrclation.coefficient 

( ).The results c1re presented in Table -l. 

Table 4: Standard deviation, average return and correlation matrix 

'~ A B c 0 - E 1 F G H 

Standard Average 1 

1 Deviation Retum 

2 1FML 36,44 61,26 
1 

3 GCB 43.27 44.29 
4 GGBL 42.85 42.53 

5 HFC 39.23 42,11 

6 SSB 48,10 24,30 

7 UNIL 28,38 43,07 

8 TOTAL 17,00 17,68 
9 
10 Correlation Matrix 

11 FML GCB GGBL HFC SSB UN IL TOTAL 
u FML 1 0,16 0,23 o,n 0,20 0,09 0,16 

nGCB 0,16 1 0,13 0,34 0,33 0,10 0,30 

14 GGBL 0,23 0,13 1 0,46 0,32 0,26 0,17 

15 HFC 0,21 0,34 0,46 1 0,27 0,29 0,28 

16 SSB 0,20 0,33 0,32 0,27 1 0,41 0,17 

17 UNIL 0,09 0,10 0,26 0,29 0,41 1 0,18 

18 TOTAL 0,16 0,30 0,17 0,28 (),17 0,18 1 

~ource: lhe GhcliM <..., tock L"hc1nge 
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The co-variances of the stocks are derived from the following formula: 

Cov(rï,1)) = Pijaiaj 

Where Pij is the correla tion coefficient between stock i and j, ai standard deviation of 

s tock i and aj standard devia tion of s tock j. Table 5 presents the implementation of 

this formula in computing of the co-variances of the seven selectcd stocks and the 

ensuing results. 

Table 5: Co-variance matrix 

Il A 8 

20 !covariance Matrix 

1 c 1 0 1 E 1 F G H 

2l t FML GCB GGBL HFC SSB UN IL TOTAL 
22 FML =8U*82*82 =Cl2*83*82 =OU*84*82 =El2*85*82 =FU*B6*82 =GU*87*82 =HU*B8*82 

23 GCB =813*82*83 =C13*83*83 =013*84*83 =€13*85*83 =f13*86*83 =613*87*83 =H13*88*83 
1-

24 GGBL =814*82*84 =C14*83*84 =014*84*84 =€14*85*84 =f14•86•84 =614*87*84 =H14.88*84 

25 HFC =815*8r85 =Cl.5*83*85 =015*84*85 =€15*85*85 =F15*86*85 =615*87*85 =H15*88*85 

26 SSB =816*82*86 =C16*83*86 =016*84*86 =€16*85*86 =f16*86*86 =616*87*86 =H16*88*86 

27 UN IL =817*82*87 =C17*83*87 =017*84*87 =€17*85*87 =H7*86*87 =617*87*87 =H17*87*87 

28 TOTAL =818*82*88 =C18*83*88 =018*84*88 =E18*85*88 =f18*86*88 =G18•8ras =H18*88*88 

20 jCovariance Matrix 

21 FML GCB GGBL HFC SSB UN IL TOTAL 

,_22 FML 1327,664 245,543 360,688 295,094 354,469 92,513 96,547 

23 GCB 245,543 1871,895 242,319 519,411 696,897 U3,T/O m ,856 

24 GGBL 360,688 242,319 1835,918 772,954 666,374 316,393 125,036 

25 HFC 295,094 519,411 772,954 1539,166 506,529 327,005 189,U7 

26 SSB 354,469 696,897 666,374 506,529 2313,318 5.56,101 141,769 

27 UN IL 92,513 U3,770 316,393 327,005 556,101 805,330 145,210 

28 TOTAL 96,547 222,856 125,036 189,U7 141,769 86,999 289,072 

'>ou rce: The Ghana Stod. Exchange 

Now that we have detcrmined the inpu t lis ts which are the stocks' risk and return 

and their co-variance matrix, we shalllook at how to use them to feed the optimiLer 

and derive the optimal portfolio. 

2. The MVO and CAL of the GSE's selected stocks 

fhis stage can be organizcd into two step"i: 

2.1. Determination of portfolio variance and mean return 

In order to arrive at cm optimal portfolio, the portfolio variance and me<m return are 

calcula ted. Here, the formu la used to compute the portfolio variance is: 
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Or 

n n 

a'fo = L L wiwjCov(ri,1)) 
i=l j=l 

n n 

a'fo = L L wiWjPiiaiai 
i=l j=l 

These calculations are presented in Table 6, where each cell contains the product of 

the weights of two stocks and their covariance. Note that when i=j, the correlation 

coefficient equals one (1) and the product of ai into ai gives the variance of stock i . 

Thus when standing on the diagonal of the co-variance matrix (Table 5), the formula 

gives the sum of the variance of individual stocks. Table 6 also presents the 

calculations' results. The sum of ali those products results in the portfolio variance 

which is given in cell 841. 

The portfolio mean which is the weighted average return of the seven stocks is given 

in cdl B-IJ. [he formula used in this case is: 

Note that the actual value of the portfolio variance in cell 841 and the portfolio mean 

in cell 843 are obtained by setting equal weights for all stocks and in this case each 

1 stock's weightwould be 1/ 7= 0.143. 

1 

1 
1 
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Table 6: Portfolio variance and mean return formula matrix 

30 Efficient Frontief Construc::tion Matrix 

31 Portfolio FML GCB GGBl HFC SS8 UNit. TOTAL 
32 weights =.AJ3 =A34 =A35 ::A36 ::A37 ::A38 ::A39 

33 0,143 ::A33°832"822 ::A33"02"C22 =.AJ3.032"022 ::A33"E32°El2 =.AJ3"F32*F22 ::A33°G32"G22 =.AJ3"H32-.ul 

34 0,143 =A34"B32•sn =A34"C32"C23 ::A34"032"023 ::A34"82°E23 ::A34 "F32 •rn =A34 •G32"G23 =A34"H32"H23 

35 0,143 ::A35"832"824 =A35"02"04 ::A35"032"024 =A35"82"E24 =A35"F32"F24 =A35•G32"G24 =A35 "H32"H24 
36 0,143 ::A36"832"82S =A36"02"C2.S ~032"025 =A36•m•E2S =A36 "F32"F25 ::A36 "G32"G2S =A36"H32"H25 

37 0,143 =.Al7"832•B26 ::A3'N32"C26 ::A37"032"026 ::A37"82"E26 =.AJ1"F32"F26 ::A37"G32"G26 ::A37"H32*H26 

38 0,143 ::A38°832"827 =A38*02"07 =A38"032"n27 =A38*82"E27 ~F32.F27 ::A38.G32 "G27 =A38"H32"H27 
39 0,143 ::.439°832°828 =A39"02"C2S =A39°032"028 =A39•BrE28 =A39°F32"F2S ::A39 "G32 "G2S =A39"H32"H28 

401 =SOMME(B33:839 :::SOMME(03:09 :::SOMME(033:039 :::SOMME(E33:E39 :::SOMME(F33:F39 :::SOMME(G33:G39 :::SOMME(H33:H39 

41 P'Cirfollo Vlr 

42 PortfoliO SD =MCJNE{Iotl) 

43 PortfoliO 1111111 ~-

30 Efficient Frontier Construction Matrix 

31 Portfolio FML GC8 GGBL HFC SSB UNLL TOTAL 
32 weights 0,143 0, 143 0,143 0,143 0,143 0,143 0,143 

33 0,143 27,095 5,011 7,361 6,022 7,234 1.888 1,970 

34 0,143 5,011 38,202 4,947 11,825 14,222 2,526 4,548 

35 0,143 7,361 4,947 37,468 15,775 13,599 6,457 2,552 

36 0,143 6,022 11.825 15,775 31,4U 10,337 6,674 3,860 

37 0,143 7,234 14,222 13,599 10,337 47,211 11,349 2. 893 

38 0,143 1.888 2.526 6,457 6,674 11,349 16,435 2,963 

39 0,143 1,970 4,548 2,552 3,860 2,893 1,775 5,899 

1~ 1 56,582 81, 281 88,158 85,904 106,846 47,104 24,686 

41 Porfollo var 490,561 

42 Portfolio so 22.149 
4 3 Portfolio mear 39321 

Source: The Ghana StocJ.. E'change 

After having detcrmincd the portfolio's mean return and variance using equa l 

wcights or the sevcn s tocks, in the next s tep we shall implement the MVO to derive 

the optimal weights using the Excel solvcr. The CAL is then constructed to identify 

the optimal portfolio. 

2.2. The MVO and the CAL 

Our objective is to determine the optimal weights of each stock to invest in. Therefore 

the Excel Solver is used to compute the optimal weights for a given value of the 

portfolio mean rcturn (portfolio expected return). The objective is to arrive at optimal 

weights which minimi/c the portfolio variilncc for the stated e\.pected rcturn. In the 

Solver we set the objective function to minimi.t.e the variance of the portfolio (B-ll). 

Then the input rZ~ngc of the variables that nccd to be calculatcd is <;Ct. ln our case, we 

want to calculatc the optimal portfolio weights which minimi;;e the portfolio 

\'ilriance. Thus, the cells that \NC need the Sol\'er to calculate are A33-A39. Finally, the 
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necessary constraints should be entered. Those are that the sum of the weights 

should equal to 1, and each stock' s weight should be zero or positive since short sales 

are not allowed on the Ghana Stock Exchange. Another constraint is to limit the 

portfolio exposure to each stock at 10%, 20% etc. However, the actual analysis does 

not use such constraint. To sum up the constraints used are as follow: 
n 

L wi = 1 
i=l 

0 ::;; wi 

The final constraint that has to be set is that the portfolio mean return (B43) equals a 

target mean return. The entire efficient frontier is generated by computing severa! 

couples of portfolio variance and portfolio mean return. This is done by changing the 

target mean return, usually setting it to values around the mean return attained by 

the equally weighted portfol io. Every time that a different mean return value is set, 

the Solver recalculates the weights and the portfolio variance. When enough risk­

rcturn points hc1ve been generated, the efficient frontier can be built. However, the 

optimal portfolio remains to be determined. This is obtained by calculating the 

Reward-to-variability ratio, according to the formula mentioned before. Using the 91-

Day T bill rate as of end of December 2005 (11.40%) the Sharp Ratios are computed 

for each couple of portfolio variance (Standard Deviation) and portfolio mean return 

as depicted in Table 7. The optimal portfolio is the one for which the Sharp ratio is 

maximized. 
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Table 7: Efficient front ier and sharp ratio 

62 Sharp Ratio 
1 Risk-fre e rate in % {91- Day Tbill rate as at 

~3 31/12/2005)= 11,4 

Portfolio Standard Sharp Ratio 
S harp Rat io 

64 Mea n Ret:urn (%) Deviat ion(% ) (computatio n) 

65 46 20,011 1,72!3 =(A65-$D$63)/B65 

66 47 20,468 1, 739 =(A66-$D$63)/ B66 

67 48 20,939 1,748 =(A67-$D$63)/B67 

68 49 21,422 1,755 =(A68-$D$63)/B68 

69 49,5 21,668 1,758 =(A69-$D$63)/B69 

70 50 21,916 1, 761 =(A 70-$D$63)/B70 

71 50,5 22,175 1,763 1 =(A71-$D$63)/B71 

72 51 22,474 1, 762 ={A72-$D$63)/B72 

73 51, 5 22,8 18 1, 757 ={A73-$D$63)/B73 

74 52 23,205 1, 751 ={A74-$D$63)/B74 

75 53 24, 101 1 ,726 =(A75-$D$63)/B75 

76 54 25,158 1, 693 =(A76-$D$63)/ B76 

77 Highest Sharp Ratio 1,763 =MAX(D65:D76) 

Source: The Ghana Stock Exchange, the Bank of Ghana 

The graph of the points represented by the couple (Standard deviation and portfolio 

1 mea n return) in Table 7, gives the Efficient Frontier dcpictcd in Figu re 11 in 

1 
1 
1 
1 
1 
1 

Standard deviation and Mean return plane. The highest Sharp ratio gives the slop of 

the steepest Capital Allocation Line (CAL) which point of tangency with the efficient 

frontier gives the optimal portfolio. 
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Figure 11: Efficient frontier of seven stocks of the GSE as of 31/12/2005 
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The optimal weights are shown is Table 8. These weights lie on the highlighted row 

together with the standard deviation and average return of the optimal portfolio8. 

fhis portfolio w hich is composed of Fan Milk Ltd, Ghana Commercial Bank Ltd, 

Guinness Ghana Bre'vveries Ltd, Home Finance Company Ltd and Unilever Ghana 

Ltd outperformed on a risk-adjusted basis, its component stocks, the GSE All-Share 

Index and the benchmark 91-Day Trcasury Bill ovcr the study period from January 

2006 to Deccmbcr 20 L0 (See Figure 12). However the performance of this portfolio 

could have been improved if the weights have been re-estimatcd once or twice m·er 

the sample period to capture the trends in the component stocks' changes in 

profitability. Note that, here, the stocks in the portfolio are sclectcd for their cyclical 

~ ,\ppendi-..: III det<~il'> tlw ri'>!- and return of the optimal portfolio given <l'> ,m e'amplc and its 
uHnponent stoc"s 
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nature since the Bank of Ghana was following an expansive monetary policy when 

the portfolio was constructed and the weights were kept unchanged. 

Table 8: Optimal weights 
45 Restricted efficient frontier 
46 Portfoio St.nclud Optirnll weicflts in effiâetrt portfolios 

47 MHn Retum(") Oevimon(") FML GC8 GGBl HFC SSB UN IL TOTAL. 
~ 

48 46 20,011 0,335 0,1U 0,042 0,017 0 0,367 0,128 

49 ~ 20,468 0,347 0,117 0,042 0,018 0 0,378 0,098 
so t 48 20,939 0,360 0,122 0,042 0,020 0 0,389 0,068 

51 1 49 21,422 o,3.n O,U7 0,043 0,021 0 0,400 0,037 

52 1 49,5 21,668 0,3.78 0,130 0,043 0,022 0 0,405 0,022 

53 50 21,917 0,3.8.5 0,132 0,043 0,023 0 0,410 0,007 

54 50,5 22.175 0,402 0,131 0,040 0,020 0 0,408 ....--a 
55 1 51 22.474 0,429 0,127 0,033 0,013 0 0~ !--"" 0 

56 51,5 22.818 0,456 O,U3 0,026 o. Emmanuel: 0,387 0 

57 52 23,205 0,484 0,118 0,020 o. Optinill weJghts, SO o,3n 0 

58 53 24,101 0,.>39 0,107 0,002 
and Mean retum of 

0,353 0 ttle optmal portfolio 
59 1 54 25,158 0,.>95 0,091 0 0,315 0 

Source: The Ghana Stock Exchange 

Figure 12: The performance of the optimal portfolio 
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This results account for the merit of market timing and portfolio selection over 

strategie asset allocation where optimal weights determined at the start of the 

investment program are kept unchanged. However, if an investor invested in this 

portfolio on 1st January 2006, he would have significantly outperformed the GSE All­

I share Index by end December 2010. 

1 

1 

1 
1 
1 
1 
1 
1 
1 

The African international diversification analysis uses similar procedures as 

described above, in terms of the optimization method. Expected returns, standard 

deviations and co-variances of seven equity markets are computed to feed the 

optimizer. Efficient combinations of these indices are then derived and analyzed in 

order to bring evidence of the merit of investing ac ross Africa. 

At this stage, we have discussed an example of how the AEP is actually formed. The 

AEP which performance is compared to the sample portfolios under study is actually 

constructed with more stocks as shown in Appendix V. The Appendix V also 

presents the implementation of the two strategies described in the methodology, the 

monthly value of the AEP and the semi-annual rcturns over the study pcriod. 

Actually, to allocate the AEP on 1~t January 2006 stocks are selected among cyclical 

stock as the BoG was going through an expansive policy (refer to Table 1). The shift 

of the portfolio allocation to either non-cyclical stocks or 91-Day T bills occurs after 

250 to 350 basis points changes in the Bank of Ghana policy rate at the start of an 

inverse monetary policy stance. Thus the two strategies are implemented separately. 

When the portfolio allocation is shifted towards non-cyclical stocks, the same 

procedures of optimization are uscd to reallocate the portfolio. Obviously the 

optimizer is not requested in the case where the portfolio is shifted to 91-Day T bills. 

However, when the portfolio is shifted back toward cyclical stocks (as a respond to 

the start of expansive policy stance) the reallocation appeals to the optimizer. The 

next section presents the performance of the AEP thus formed versus the 

benchmarks and the portfolios under study. 
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Il. The recommended portfolio for EIL: the performance of the AEP 

versus the benchmarks and the sample portfolios 

The study attempts to implement the use of the Bank of Ghana's monetary policy 

stance to time the economie trend in portfolio management. The economie outlook 

serves as a guide asto how to allocate equity portfolios in an effort to take advantage 

1 of the cxpectcd trend. Thus based on Markowitz portfolio optimization framework, 

an equity portfolio (AEP)9 is constructed. This portfolio is managed throughout the 

sample period according to two strategies: 1) the portfolio is basically invested in 

cyclical stocks during Bank of Ghana expansive policies and is shifted to non-cyclical 

stocks when the Bank of Ghana enters restrictive monetary policies (Strategy A), or 2) 

the portfolio is basically in vested in cyclical stocks during Bank of Ghana expansive 

policies and is shifted to 91-Day Treasury bills when the Bank of Ghana enters 

restrictive monetary policies (Stra tegy B). 

1 

1 
1 
1 

1 

~lere, we present the results of the ~trategies implemented by analysing the 

comparative performance of the AEP \'Crsus the -;tated benchmarks and the 

portfolios under study. 

1. The AEP versus the stated benchmarks 

In order to evaluate the performance of the constructed portfolios over the sample 

period according to the chosen benchmarks, descriptive statistics are presented for all 

60 monthly returns for the portfolios and the benchmarks. Three passive benchmarks 

are uc;cd to appraic;e the constructed portfolios performance: 1) The GSE All-share 

Index <vvhich is the market Index, 2) An Equally-weighted portfolio invested across 21 

cyclical and defensive stocks listed on the GSE and is labcled Benchmark A and 3) A 

Portfolio half invested in the Benchmark A and half invested in 91-Dav T Bills- that 

ic; 50°'o*Bcnchmark A + 50°'o *91-Dav T bills and labelled Benchmark B. The market 

index and the Benchmark A are used for the portfolio managed under strategy A and 

the market index and the Benchmark B are used for the portfolio managed under 

'
1 Appendi' V givec; more detdils on the AEPs 
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strateg;' B. Figure 13 and Figure 14 depict the constructed portfolios' return 

fluctuations compared with their benchmarks tO. 

Figur e 13: The Analytical Equity Portfolio managed under s trategy A and selected 
benchmar ks 
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Source: EDC Investments Ltd, The GhcliM Stock Exchange, The Bank of Ghana 
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Figure 14: The Analytical Equity Portfo lio managed under strategy B and selected 
benchmarks 
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to t\ppendix IX provides further details on the cons tructed portfolios and the ir bcnchn1c1rks 

86 

CESAG - BIBLIOTHEQUE



1 
1 

1 
1 

1 

The op ti mtz.ltion of r ortfolio management in emerging capitJI mJrket: the c.1se of EDC lnvestments Ltd 

It can be derived from the graphs that, the return on the market index is more 

volatile than the constructed portfolios and that the portfolio managed under 

strategy Ais more volatile than the benchmark A while the portfolio managed under 

strategy B is likewise more volatile than benchmark B. In addition the graphs show 

the striking performance of the constructed portfolios relative to the market index 

during 2009. Thus while the market index went down by about 27% in Jun 2009 and 

by 14% in December 2009 the portfolio managed under strategy A's monthly return 

remained relatively close to 0%. On the other hand, the portfolio managed under 

strategy B maintained on average a monthly return of 2% over 2009. 

The striking performance showed by the constructed portfolios during the 2009 

downturn was the result of the "Shield" formed by moving the portfolios allocation 

into defensive posture. 

To confirm the movements of the portfolios returns obtained from Figure 13 and 

Figure 14, descriptive statistics and Sharp Ratios are calculated and presented in 

Table 9 for the various variables. The Shapiro-Wilk normality tests 11 are performed 

to find out whether the rcturns come from normal distribution or not. This would 

suggest the appropriate hypothesis test to use in order to find out whether the 

1 observed excess returns are significantly different from zero. Thus if the distribution 

comes from normal distribution, the Student' s t-test is used. However, if the data is 

not believed to be taken from normally distribution population, then the Paired t-test 

and the Wilcoxon signed rank test are more suitable. 

1 
1 
1 
1 
1 

Table 9: D escriptive statis tics of the constru cted portfolios and their b en ch marks 

Shapiro-Wilk 
n normality test Mean SD Min imun Maximum Sharp Ratio 

p-value 

AEP St. A 60 2,69E-04 2,70% 3,56% -2,95% 12,76% 1,81 

AEP st. B 60 2,11E-06 2,91 % 2,98% -2,99% 12,16% 2,49 

GSE ASI 60 3,68E-06 0,96% 6,63% -27,64% 19,13% -0,14 

Benchmark A 60 8,23E-Ol 1,42% 3,19% -6,51 % 8,77% 0,27 

Benchmark B 60 S,SSE-01 1,31 % 1,50% -2,22% 5,02% 0,29 

Source: EDC Tn vestments Ltd, The G hana Stock Exchange, T he Bank of G hana 

11 A ppendix [ providcs ins ight into the Sha p iro-W ilk normality test 
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The results in Table 9 show that only Benchmark A and Benchmark B's returns come 

from normal distribution (p-value grea ter than the significance threshold of 5% ). 

Therefore, to assess whether the observed excess returns are statistically significant, 

we shall ran later on the Paired t-test and the Wilcoxon signed rank test instead of the 

Student' s t-test. Table 9 also clearly shows that the market index was the most 

volatile (highest standard deviation) and the worst performer (lowest Sharp ratio and 

average monthly retum) over the sample period. Besicles, the constructed portfolios 

were the best performers headed by the portfolio managed under strategy B (highest 

1 Sharp Ratio and average monthly return). 

1 
1 

1 

1 
1 

Figure 15 and Figure 16 show the value gained by a Ghana Cedis invested in the 

constructed portfolios and relative to their benchmarks. Clearly, the "Shield" 

underpinned the constructed portfolios' value which either remained stable (Strategy 

A) or increased (Strategy B) where the market portfolio was losing value. 

Figure 15: The value of a Ghana cedi invested in the AEP of strategy A and 
selected benchmarks 
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Figure 16: The value of a Ghana cedi invested in the AEP of s trategy B and selected 
benchmarks 

6 

Ill 5 
c 
~ --AEP st. B Cum :::s ... 4 cu returns 
~ 

cu --GSE ASI Cum 
.~ 3 ... returns 

"' :::s 2 --Benchmark B 
E 
:::s Cum returns 
u 1 

0 
0 ..... 0 

..._ 
0 ..... 0 

..._ 
0 

..._ 
0 

..._ 
c c c c c c 11) ::;) Ill J Ill ::;) 

11) 
J Ill J 

11) 
::;) (') (') (') (') (') n 

6 ' 6 6 6 6 6 ' ' ' ' ' 0 0 0 ..... ..... ..... 
V1 <1'1 <1'1 

....., ....., 00 00 10 10 0 0 ..... 

'-,\)Uree: EDC lnvestment!> l td, 1 he Ghana ~toc!- h.dMngt•, 1 he Bel ni- of Ghclllcl 

Consequently, at the inception of 2011 the portfolio of Strategy A produced a 

cumulative return of 378% and the portfolio of s trategy B produced -!-!7% white the 

market portfolio gcnerated only 54%. Note a lso that an investor who invested in the 

passive Benchmark A and Benchrnark B would have outperformed better than the 

GSE Ali Share Index by yielding at least 100% over the sample period. 

ln order to ascertain that the above interpretations of the rcsults arc unbiased and 

accurate we performed <;tatistical tests (Table 10) such as Pa ired t-test and Wilcoxon 

Signed rank testl2 as announced earlier. ln fact, the statistical tests arc performed on 

monthiy excess returns which are the paircd differences of the constructcd portfolios 

and their relative benchmarks. Both the Paired t-test and the Wilcoxon Signed rank 

tc'it clearly show that the excess returns arc c;tatic;tically significant and cconomically 

meaningful (p-values 10\ver than the confidence leve! of 0.05 or 5°o). [n other words, 

the observed excess returns are significantly different from .t.:ero and are achieved 

upon skill instcad of chance. 

Il t\ppendi' III e'\p lc1Ïn'> in more d e t.1ils the \\'iko,on S ig ned Rani- te~t 
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Table 10: Paired sample statistical tests 

Paired defferences 
Paired t-test 

Wilcoxon Signed 

Excess returns formulas 
Excess Standard rank test 

~ 

returns' mean De~ation t p-value (p-value) 

Pair 1 AEP st.A- GSE ASI 1,74% 6,61% 2,28 2,63E-02 3,23E-04 

Pair2 AEP st.A- Benchmark A 1,28% 2,16% 4,63 2,07E-05 3,46E-05 

Pair3 AEP st.B -GSE ASI 1,96% 6,82% 2,46 1,69E-02 2,72E-04 

Pair4 AEP st.B- Benchmark 8 1,60% 2,48% 5,19 2,76E-06 2,17E-06 
Source: EDC Investments Ltd, The Ghana Stock Exchange, The Bank of Ghana 

Thus, it appears that moving the portfolio's allocation into defensive posture protects 

against the poor performance experienced by cyclical stocks during economie 

downswings and spur returns by the end of investment programs. 

2. Th e AEP' s performance versus the portfolios und er study 

Figure 17 presents the annual rcturns of the constructed portfolios and the samplc 

portfolios as well as the leve! of the monetary policy rate. 

Figure 17: The annual total retum of the constructed portfo lios versus the sample 
portfolios and the monetary policy rate 
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The graph clearly shows that, the sample portfolios and the constructed portfolios 

yielded comparable returns from 2006 to end of 2008 and in 2010 while in 2009 the 

primacy of the constructed portfolios' return is neat. Th is implics that, the various 

portfolios' equity allocations are basically idcntical during the years where their 

performances are comparable. As discussed earlier when analyzing the performance 

of the sample portfolios, EIL constructs its client' s portfolios through stock selection 

and faveurs equities, it believes (through valuations) are stra tegically positioned for 

long-term growth and value. Likewise, it was observed that in general the sample 

portfolios performed well when the market was doing weil and badly in 2009 when 

the market suffered from a dramatic downturn. This implies that, the sample 

portfolios' allocation was basically composed of cyclical stocks which followed the 

market trend and drove the portfolios' value. It can also be read from the graph that, 

in 2009 where the sample portfolios lost 29.37% on average, the AEP managed under 

strategy A only !ost 3.47% and the AEP managed under stratcgy B gained 26.05%. 

\Ve Sel\\' that, the Bank. ot Ghana monitors the Ghanaian econom~ in an effort to 

maintain the infliltion rilte close to its target and to assure priee c;tt~bilit\· and strong 

economie growth. Thus in 2009 the pol icy rate rcached l8°o from 12.5 ~·o in August 

2007 and investors changed their anticipation toward companies' future earnings 

and dropped out from the stock market which went down by 46.58 %. However, the 

AEPs performance did not follow the market trend as the portfolios allocation was 

shifted at end of Jun 2008 from cyclical stocks to defensive stocks under strategy· A 

and to 91-Day treasury bills under sh·ategy B after 350 basis points increase in the 

policy rate. rn Novcmbcr 2009, as the in.flationary outlook for 2010 \.vas good and to 

allow economie recovery, the Bank of Ghana bcgan an easy policy by rcdLtcing its 

policy rate. The rate l{Uickly went d.own from 18.50% in Septembcr 2009 to 13.50°-b in 

Deccmber 2010. [nveslors again modificd thcir anticipations concerning companies 

future earning and the c;tock market cnjoyed an upturn by the end of 2010. Therefore, 

following our two o;trategies, the AEP wac; shifted back from defensi\'e stocks to 

cyclical stocks under strategy A (at the end of February 2010 after 250 basis points 

decrease in the policy rate) ilnd from 91-Day treasury bills to cyclict~l stocks under 

~trategy B (at the end of March 2010 after 250 basis points decreasc in the policy rate) 
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m ordcr to allow the portfolio to take advantage of the listed company's futu re 

earnings prospects. The rcsults are visible on Figure 17 as the AEPs yielded 60% on 

average by the end of 2010. Figure 18 clcarly depicts how the constructed por tfolios 

perforrned during the downturn and how their cumulative value by the end of 2010 

was sp urrcd cornpared to the sarnple portfolios. 

Figure 18: The value of a Ghana cedi invested in the constructed portfolios versus the 
sample portfolios and inflation 
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It also sho\VS hmv the downturn hurt the samplc portfolios relative to the 

constructed portfolios. Thus a Ghana Cedi investcd in the constructed por tfolios in 

Janua ry 2006 reachcd C f l<r -t78 under stratcgy A, CT T<t 5.47 under s trategy B whilc 

the samplc portfolios onlv attained CH<r 1.09 by the end of 2010. In othcr words, the 

constructed portfolios generated totill returns of 378°o under sh·atcgy A, -l-l?Oo under 

strategy B and the samplc portfolios generated on average 209°o by the end of 2010. 

[n addition, considering the effect of inflation, the con~tructed portfolios gained a 
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real value of GH<r 2.92 under strategy A, GH<r 3.61 under strategy B and the samplc 

portfolios yielded on average a real value of GH<r 1.23 over the sample period. 

Visibly, shifting the constructed portfolios allocation from cyclical posture to 

defensive posture (strategy A) and to riskless assets (strategy B) protected them from 

the 2009 downturn' s harm relative to the sample portfolios. Therefore, the strategies 

implemented in managing the constructed portfolios account for the supremacy of 

their total returns over those produced by the sample portfolios. 

3. The comparative performance of the AEPs, the sample portfolios 

and the benchmarks 

Here, Figure 19 is presented to give a bettcr view of the wealth creatcd by the various 

strategies and the samplc portfolios re lative to the stated benchmarks. Casting one's 

eyes on the graph, it can be observed that the constructed portfolios outperformed 

the benchmarks and the .,,, mple portfolio-;. 

Figure 19: Cumulative returns of the constructed portfolios versus the benchmarks and 
the sample portfolios 
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This observation can be confirmed based on portfolio performance indicators earlicr 

mentioned. These indicators are presented in Table 11 which shows that, the 

constructed portfolios produced the best risk-adjusted returns, headed by the 

portfolio of strategy B (highest Sharp ratio). The Treynor Ratio which accounts for 

the portfolios' returns relative to their market risks (Betas) also suggests that the 

constructed portfolios outperformed the sample portfolios. Ali the portfolios 

performed weil relative to the market index (positive Jensen's Alpha). However, the 

constructed portfolios did better in outperforming the market index (highest Jensen's 

Alpha). 

Table 11: Performance measures 

Sharp ratio Tre~or ratio Jensen's Alpha 

Analytical Equity Portfolio Strategy A 1,81 0,45 0,24 

Analytical Equity Portfolio Strategy 8 2,49 0,58 0,27 

Sample Portfolios 0,41 0,11 0,17 

<..,ourll'. I.:IJC lnvcc;tments Ud, 1 he Ghancl Stod, l:."hangc, 1 he Kcmf... ot l.hclllcl 

ln summary, the results shm-v that using the Bank of Ghana' c; monetary polie y stance 

as indicator of when to shift an equity portfolio to a more aggressive or defensive 

posture ovcr the sample period, would have spurred portfolio performance 

significantly. The strategy does not rcquire frequent portfolio rebalancing. Over the 

five-year period, the Bank of Ghana undertook only two changes in the monetary 

policy stance and the constructed portfolios were rebalanced twicc following these 

changes. Therefore the strategy is cost effective. 

ln the next section, we shall consider the African diversification analysis. This \'\·ill 

a!Low us to draw conclusion on the benefit of such a strategy. 

III. Gain from African diversification 

The analysis attempts to appraise the benefit of equity portfolio international 

di\'ersification an·oss major African c.;tock market~ mainly, from the standpoint of a 

Gh"naian investor. Scvcn (7) major stock market indices1' published by the African 

" 1 he monthly rl'lurns of the countr) indrcec; arc provtded rn Append" \ 
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Business Research institute of the African Business Research are used for the 

analysis. Table 12 presents the descriptive statistics of the 131 monthly returns of the 

scven markets over 2000 to 2010. 

Table 12: Descriptive statis tics of seven stock indices across Africa 

Shapiro-Wilk 

n mean SD Minimum Maximum normality test 

p-value 

Botswana 131 1,26% 4,11 % -10,15% 14,43% 1,43E-02 

Egwt 131 1,81% 9,84% -33,19% 36,60% 4,38E-02 

Ghana 131 1,86% 6,60% -27,64% 31 ,35% 3,90E-08 

Mauritus 131 1,28% 5,00% -18,59% 16,63% 2,29E-05 

Morocco 131 0,86% 5,09% -15,61% 20,13% 3,15E-02 

Nigeria 131 1,40% 7,44% -30,64% 38,20% 5,19E-07 

South.Africa 131 1,19% 5,43% -20,56% 14,03% 1 ,20E-02 

Source: African Business Research institute 

The returns and standard deviations were uscd to generate the efficient fronticr of 

portfol ios irwe<;tcd in the ,·arious indices. Figure 19 shows the cnsuing efficient 

frontier and relative to the indices' ri '>k/ reward pattern in the sample perimL 
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Figure 20: Efficient frontier for diversification across Africa equity markets 
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Thus, it can be derivcd from the graph that for any particular index, there is a 

portfolio on the efficient frontier that provides higher expected returns for the samc 

risk or a portfol io tha t provides the same expected returns for lower standard 

deviation. The figure dcpicts clearly, the benefits from diversification across Africa. 

Thereforc instead of being subject to the Ghanaian equity market fluctuations atone, 

a portfolio would be bctter off when exposed to various stock markets. 

The next section presents the synthesis of the >vvork conductcd and will allow a~ 

delineating the limitations of the study. 

IV. Synthesis of the findings 

The study analyzcs the portfolio management practices at EIL. In this respect, a 

samplc of its client portfolios is examincd along with the recommendcd constructed 

portfolios, from January 2006 through Dccember 20 LO. 
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The constructed portfolios were managed following stra tegies using the Bank of 

Ghana easily observable monetary policy signais. The strategies consist of 1) shifting 

the portfolio allocation in be tween cyclical stocks and non-cyclical stocks during 

economie upswings and economie downswings respectively (strategy A); and 2) 

shifting the portfolio allocation in betwcen cyclical s tocks and 91-Day Treasury bill 

during economie upswings and economie downswings respectively (strategy B). To 

appraise the performances of the various portfolios, four benchmarks were used: 1) 

The GSE All-share Index which is the market Index; 2) An Equally-weightcd 

portfolio invested across 21 cyclical and defensive s tocks lis ted on the GSE and is 

labeled Benchmark A; 3) A Portfolio hall invested in the Benchmark A and half 

invested in 91-Day T Bills - that is 50%*Benchmark A + 50% *91-Day T bills and 

labelled Benchmark B and 4) the 91-Day Treasury bill. The market index and the 91-

Day Treasury bill were used to appra ise the performance of the sample portfolios. 

Then, the market index and the Benchmélrk A wcrc used fo r the portfol io managcd 

under s trategy A and the market index and the Benchmark B were used for the 

portfolio m,1nagcd under strategy B. Ali the portfolio<;' performance<; were also 

assessed in real term using the prevai ling inflation rates. 

The study also investigates the benefit of internationa l d iversification across Africa. 

An efficient frontier of portfolios composed of various market indices were 

constructed and interpreted. 

In the end of the afo rementioned analyses, we obtained the following results: 

a. Overall, the sample portfolios outperformed the marke t index and the 91-Day 

r reasury bill . Prccisely, a Ghana Cedi invested in the samplc portfolios earneJ 

in real term about One Ghana Cedi Twentr Thrce Ghana Pescwa<; (GH ç 1.23), 

white the samc investment in the benchmarks lost Thirty Eight Ghana 

Pcsewas (GHp 38) in the case of the market index, and gaincd Eighteen Ghana 

Pesevvas (GHp 18) in the case of the 91-Day Treasury Bill. Besides, the samplc 

portfolios have been proven to achievc the highcr risk-adjusted returns 

(highcr Sharp Ratio, Treynor Ratio and Jenscn's Alpha). 

b. The portfolio managed undcr c.;trategy A generated excess returns that arc 

c.;tatic.;tically significant. Thus the actual portfolio produced cumulative returns 
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of about 378% white the benchmark A produccd about 126% and the market 

index produced about 5-l% of cumulative returns. The portfolio also achieved 

higher risk-adjusted return compared toits benchmarks. 

c. The portfolio managed under strategy B also gcnerated significant excess 

return. The portfolio gained cumulative returns of about 447% while the 

benchmark B earncd about 117°o and the market index 5-l% of cumulative 

returns. The portfolio also achleved higher risk-adjusted return compared to 

its benchmarks. 

d. When comparing the constructcd portfolios to the sample portfolios, it follows 

that the constructed portfolios outperformed the sample portfolios. In fact, the 

portfolio of strategy A gained 378% of cumulative returns while the portfolio 

of strategy B gained 447% and the sample portfolios gained 209%. Besicles, the 

constructed portfolios achieved the highest risk-adjusted returns. 

e. The efficient frontier obtained from the international diversification analvsis 

~ugge~ted that irl\'esting in a ~,,·ell di,·ersified portfolio across t\triC<l is more 

efficient than investing only in one market such as The Ghana Stock Exchangc. 

These rcsults clearly show the bencfits of the sh·ategies used to manage the 

constructed portfolios. In fact, the strategies tailored the constructed portfolios' 

allocation to the prevailing economie trends during the sample period, what the 

sample portfolios and the passive benchmarks failed to do. Thesc results are 

obtained upon assumptions in ordcr to simplify the implementation of the study. 

Therefore, the study suffcrs from limitations which we shaH consider in the next 

section. 

V. Limitations of the study 

The portfolio improvement reported m this study from incorpon"'ting monetat'}' 

policy conditions and the international diversification should be vicwcd as an 

indication of the potential benefits of the sh·atcgies. Ne,·erthelcc;c;, the observed 

results of the study should not be takcn a!> granted bccause of limitations it suffers 

from. Thcsc limitations arc as follow: 
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1. The expected returns used to feed the MVO in the study are evaluated based 

on companies' historical priees. Since companies seize, financial lcverage, beta 

and future earnings prospect among others change over time, the expected 

returns estimated based on the cornpany's fundamentals should producc 

better results. The bias of the use of historical data is that what happened in 

the pastis not likely to happen again and may lead to a wrong estimate of the 

optimal portfolio. 

2. The study makes use of regression beta to classify the GSE stocks as cyclical 

and non-cyclical. This criterion may be insufficient and may classify a stock as 

cyclical or non-cyclical while the cornpany's fundarnentals suggest the 

opposite. 

3. The study did not take into account transaction costs during the rebalancing, 

which is not practical. Therefore, the reported capital returns should be 

slightly higher than the reality. 

-1. During the rcbalancing, the stud~ made the d!;,!;)Umption of the disposai of the 

portfolios' allocation and the acqui<.;ition of new c;tocks being done the same 

date. This is not practical and since security trading is dependent on market 

liquidity. Since emerging markets show low liquidity because of thin-trading, 

the rcported capital rctums should be slightly higher than the reality. 

5. The return estimation from the sample portfolios is semi-annually based, 

while the constructed portfolios and the GSE Ail Share Index returns are 

rcportcd mont hl y. Therefore, the results will be biased in sorne lev el. 

6. The analysis of international diversification across Africa did not take into 

account the foreign exchange risk involved in investing across severa! 

countrics. An irwcstor \Yho decides to internationally diversify his portfolio 

should find proper means to hedge the portfolio' s foreign cxchange risk 

expoc;urc. Howevcr, the foreign cxchange risk does not preclude the strategy 

from its winning benefits. 

7. The c.;tudy arbitrary consider'> that, 250 to 350 basis points of chilnges in the 

monetary policy rate may revert the economie trend-that is from downturn 
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to upturn and inversely. This assumption may contain flaws that are likely to 

reduce the accuracy of the results. 

8. In order to simplify the analyses, the study ernploys only one economie 

indicator: the monetary policy. This may not produce rcsults as accurate as 

when severa! indicators are used. 

Having presented the limitations of the study, we shall now present our suggestions 

to EIL through recomrnendations as well as the refinernents of the study in the next 

section. These are ways and means EIL cou ld use with a view to improve its portfolio 

1 management practices and stand out in the crowd by well managing its client' s 

funds. 

1 

1 
1 

VI. Recommendations and refinements of the study 

In the end of this study and in line with the rcsults presented above, the following 

actions can be suggcsted to ETL: 

L) EIL should conduct fundamental analysis on listed stocks in ordcr to idcntify 

cyclical stock.s from non cyclical stocke;. In <;o doing, EIL will come to know 

which stocks to invest in according to the economie outlook; 

2) There are severa! economie indicators. However, EIL may use the Bank of 

Ghana's easily observable monctary policy signais to time the economie 

conditions in order to consistently allocate its client equity portfolios with the 

view to always adJ value to the portfolios and hclp them achieve their 

investment objectives. 

3) EfL may s hift its client's portfolio al locations between stocks élnd fixed income 

securitics in ordcr to kcep the portfolios' value increasing no matter what 

happens in the economy. 

-1) Upon discussion with its clients, EIL should diversify the portfolio allocations 

across other equity markets in Africa and beyond. This "'''ould reduce their 

exposure to the Ghanaian market and help them benefit from other market 

trends. 
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However, given the limitations mentioned in the previous section, the accuracy of 

the findings may be reduced. Besides, to make the above recommendations 

produce more realistic results, refinements of the strategies may be envisaged. 

These refinements may include the following research areas: 

1. The study uses regression betas to classify the stocks listed on the GSE into 

cyclical and non-cyclical stocks. As observed by DAMODARAN Aswath, 

regression betas contain flaws due to estimation choices - the time period 

used, the return interval and the index. He suggests the use of a firm' s 

fundamentals in conjunction with historical beta estimates to provide superior 

predictors of future betas. The ensuing betas reflect the businesses a firm is 

operating in and its current financial leverage. This alternative to regression 

betas is likely to results in finer classification of stocks into cyclical and non­

cyclical. 

2. Further research could investigate the relationship between the Bank of 

Ghana' s monetary polie y and the rctu rn on the GSE in order to defi ne 

stringently the leve! of changes in the policy that have a bearing on equity 

returns. The outcome of such a study would suggest when to shift the 

portfolio allocation subsequent! y to sorne changes in the policy rate. 

3. The study does not take into account the transaction costs during the 

rebalancing. Further research could investigate the effect on the portfolio 

return by incorporating the transaction costs. 

4. Further research could also investigate the liquidity costs in emerging markets 

and their impact on the portfolio performance. 

5. The study also employs only one leading economie indicator- the monetary 

policy. Further research could explore adding other leading indicators such as 

consumer demand and the leve! of inventory among others. This is likely to 

result in a more stringent timing of the economie trend. 

6. Finally advocates of international diversification could refinc the framework 

explored in this study by investigating 1) the impact of foreign exchange risk 

on the performance of internationally diversified portfolio and 2) foreign 

exchange risk hedging tools availablc to Ghanaian investors. 
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Conclusion 

The study investigates how optimally EDC Investments Ltd manages its client 

portfolios by focusing on the management of the equity sub-portfolios of a sample 

composed of 22 client portfolios over a period spanning from January 2006 through 

December 2010. In this respect, we constructed an equity portfolio which is managed 

according to two strategies based on the Bank of Ghana monetary policy signais. 

The portfolio management literature suggests the allocation of portfolio based on the 

investor' s risk/ reward preferences as weil as current and projected economie 

conditions. The literature also tells us to invest in cyclical stocks during economie 

upswings and in defensive stocks during economie downswings. Given that the 

Bank of Ghana pursues its monetary policy which aims at ensuring priee stability 

(low inflation rate), sustainable and strong economie conditions; it typically tightens 

monetary policy in the face of rising economie activity and inflation, and easies 

monetary policy in the f,Ke of f<tlling economie acti\'ity and inflation. Therdore, the 

constructed portfolios were managed using announced Bank of Ghana policy 

changes as indicators of when to shift the allocation to a more aggressive or 

defensive posture. The reported results show that the constructed portfolios 

significantly outperformed the sample portfolios, the market index and the stated 

passive Benchmarks. The results also show that the sample portfolios and the 

constructed portfolios performed almost the same during the market upswings and 

as the rotation strategy assumes defensive posture during restrictive monetary 

stance, it was during this period that the most prominent improvement in portfolio 

performance is obscrved. The impact was visible as the constructed portfolios 

outperformed the sample portfolios by at least 300% over the sample period. Tt 

follows that, EIL selects good cyclical stocks which have the potential to spur its 

client portfolios during economie upswings. However, this allocation is maintained 

even during economie downswings by virtue of strategie cquity allocation. Strategie 

allocation has the drawback not tailoring the portfolio allocation to changes in the 

economie conditions. Equity markets go tlu·ough upswings and downswings and 

being able to protcct the investor' portfolio from losing value during downturns has 
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the eftect of enhancing the portfolio' s total returns by the end of the investment 

program as observed for the constructed portfolios. 

In addition, international diversification cornes to improve the overall performance 

of the equity portfolio by allowing the portfolio to take advantage of various 

markets' risk/ reward patterns. For instance in 2009, when the Ghanaian market went 

down by 46%, South Africa market went up by 30%. A Ghanaian investor exposed to 

both markets would have been better off than it would if he invested only on the 

GSE. 

Investors are particularly concerned with the value of their portfolios. For Investment 

managers like EIL, succeeding in protecting client' s portfolios would help them keep 

these clients and bring more businesses, given the increasing competition in the 

industry. 

In the end of this study, we cannot con tend that it is perfect and does not contain any 

bias. This project needs rdinements to include other practical aspects of portfolio 

management, as mentioned earlier. Howcvcr, implcmcnting this project allowcd us 

to get deeper insight into portfolio manager theories and practices in Ghana 

especially. 
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Securities Industry Law, 1993, (PNDCL, 333) 

Securities and Excluwge Commissio11 Regulatio11s, 2003. 
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Th~.! optimiz3tion ot porllolto m.HU!;ement in ernerg1ng c.1pit.1l m.1rket: the c3se of E DC 1 nvestrn cms Ltd 

Appendix 1: Statistical tests 

1-The Shapiro-Wilk test14 

Given a sample X7, ... ,Xn of Il real-va lued observations, the Shapiro-Wilk test 

(Shapiro and Wilk, 1965) is a test of the composite hypothesis that the data a re i.i.d. 

(independent and identically distributed) and normal, i.e. N(J.l, a 2 ) for sorne 

unknown real J.l and sorne a > O. 

In practice, the test is simple to apply on a computer using R (free s tatistical 

software). 

Namely, let X = (Xl , ... ,XH) be the d ata vector, represented in R if entered 

individually as c(Xl , ... ,XH). Type shapiro.test(X) and you w ill see as output a test 

statistic called W (for Wilk) and a p-value. [f the p-value is less than, say, the 

conventional levet 0.05, then one rejects the normality hypothes is, otherwise one 

doesn' t reject i t. 

[he Shapiro-Wilb... te:,t procedures are intricate without the use any of the ">tati~tical 

packages. The te<ot <>tati <o tic W is gi\'en by the tollowing formula: 

where 

Xw (with parentheses enclosing the subscript index j) is the jth order statistic, 

i.e., the j th-smallest number in the sample; 

X= (X1+ ... +X11) j 11 is the samplc mean; 

the constant<> aj are given by the following formula: 

m 'v - 1 
(av ... , an) = (m'V-t v -tm)l/2 

\.Vhere 

I l 1 he notions dewlo pl•d in this <;eclion M e LMo;ed on R Dudley (20 10), Tite SIUJpiro-Wilk Test for 
Normality 
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m = (m11 ... ,mn)'.(m11 • .• ,mn) = (EZc1), . .. ,EZn) are expected standard normal 

order statistics of the standard normal order statistics Ze1) ~ lez) ~ ... < Zen) of 

Z11 ... ,Zn which are i.i.d N(O,l ). 

Vis the Hxn covariance matrix of the standard normal order statistics Zen· 

The Shapiro-wilk test statistic W always satisfies 0 < W ~ 1. For values of W close 

enough to 1 (depending on H) the normality hypothesis will not be rejected. For 

smaller W it will be rejected. For n = 2, normality can never be rejected, so the test is 

useful only for n ;::: 3. 

The Shapiro-Wilk normality test is uscd in the study to assess whether the returns 

time series come from normal distribution or not. This would suggest the 

appropriate hypothesis test to use in order to find out whether the observed excess 

returns are significantly different from zero. Thus if the distribution comes from 

normal d istribution, the Student's t-test is used. However, if the data is not believed 

to be t<1ken from norm.1lly distribution po~1ul.1tion, then the Paired t-te~t .md the 

\Nilcoxon signed rank test arc more suitablc. 

11-Paired t-tes t 

The Student's t-Test is a hypothesis testing normally used to determine whether two 

population means are equal. The test requircs that the samples are independent and 

are taken from normally distributed populations. The Shapiro-wilk normality test 

shows that the rcturns series used in the study do not come from normal 

distribution. [n this case the Paircd t-tcst w hich does not require that the samples arc 

taken from normal distribution is used. The paired differences are calculated as the 

difference between the portfolios' return and their benchmarks' return over the same 

time pcriods. Then it is tested whethcr the average difference betwecn the monthly 

returns is significantly different from œro, based on the standard error of the average 

difference cc;timated from the sample data. 

The first stcp in hypothesis testing is to statc the daim that is to be tcstcLi. This is 

called the null hypothesis (or simply the null), dcnoted by HO. Againc;t the null, an 

altcrni'ltivc daim (hypothesis) is stated, \Nhich is dcnoted by Hl. The objective of 
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hypothesis testing is to decide whether to reject the null in favor of the alternative 

while identifying the probabilities of the possible errors in the determination. In this 

case the form of a two-ta iled test for the hypothesized mean d ifference is: 

H0:J-l.d = 0 Versus H1:f-l.d * 0 

Where f-l.d is the mean of the population of paired d ifferences. 

ln order to determine whether the mean difference is significantly different from 

zero, we compute the test sta tistic and p-value with n-1 degrees of freedom under 

the null hypothesis as follow: 

d-0 
t=-­

Sa 
- - 1 

Where d = sarnple mean difference calculated as d = ;; Lt=t d i 

n = n umber of paired observations 

d i = d ifference between the ith pair of observation 

Sa =standard error ot the mean difference determined as Sa = Sdlfii 

sd = paired differences' standard de\·iation determined as sd = Lr=l c d i -a)2 

n-1 

Then the cornputed test statistic is comparcd to the t-value derived from the student 

statistical table for a significant leve! a =S% and n-1= 60-1=59 (Table 11) degrees of 

freedom. If the computcd test statistic is grcater than the t-value, the nul! hypothesis 

is rejccted and you will conclude that the populations have different means or the 

observed mean is c;ignificantly different from ~ero. 

Likewise, the probability of observing the nul! hypothesis (HO) is computed. This 

probability callcd p-value has a value ranging from zero to one. [f the p-value is less 

1 than the significancc levcl (5%), you'll concludc that the observcd difference bctwccn 

1 
1 

c;amplc means is unlikcly to be due to chance. fnstead, you' ll conclude that the 

populations have different rneans. Thio; implies that the probability for the sarnple 

means to be identical (I fO) is too small or less than 5% and there is ( 1- p value) 

probability to have different means. 
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III-The Wilcoxon s igned rank test 

The Wilcoxon signed-rank test is a non-parametric statistical hypothesis test that 

compares two paircd groups. [t can be used as an alternative to the paired Student1
S 

t-test when the population cannat be assumed to be normally distributed. The 

Wilcoxon Signed Rank procedure assumes that the sam.ple we have is randomly 

taken from a population, with a symmetric frequency distribution. The symrnetric 

assumption does not assume normality, simply that there seems to be roughly the 

same number of values above and below the median. The Wilcoxon procedure 

computes a test statistic T that is compared to an expected value taken from the 

Wilcoxon critical va lues table. Likewise, the statistical probability p of attaining T 

from a population that is symrnetrically distributed around the median is also 

computed. 

The Wilcoxon signed rank test procedures 

fhe Wilcoxon Signed Rank test calcul,lte~ the difference between each set of pairs 

and analyzes thi\t li'>t of differences. Therl'fon .. ' it requires that the data are measured 

at an intervallevel of measurement. Suppose we have a paired population of 2n total 

observations, the Wilcoxon test first computes the d ifferences (Zi) between each set 

of pairs and ranks the absolute values of the differences from low to high. Then it 

sums the ranks of positive differences and the ranks of negative differences and 

reports the hvo sums. For a two tailed test, the test statistic T is the smaller of the two 

c;ums. Besides, If the t ... vo sums of ranks arc vcrv different, the P value will be small. 

1 For x, and y, (i = L, 2, ..... n) the paired observations of the two populations, the 

procedure is as follm.v: 

1 

l. Form ai = xi- Yi ,for i = 1,2, ...... n. The differences ai are assu1ned to be 

independent. Each ai cornes from a continuous population and is 

symmetric about a common median 8. The null hypothesis tested ts 

H0 :8 = O. 

2. Form si = 1 ad, for i =1,2, ...... n 

1. Drop en~ry ai = 0, leaving a sample <;i;e of m 
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-l. Assign ranks r 11 ...... , rm to Sv ..... . , Sm after sorting into ascending order. 

:>. Form 
m 

T+ = I rizi and 
i=l 

{
1 if ai> 0 

where zi = 0 if ai < 0 

m 

L = I ri(l- zï) 
i=l 

6. Compute the test statistic T. For a two tailed distribution; it is equal to the 

smaller of the two sums T+.and L . Thus T = Min(T+, L). If T is less than the 

critical value derived from the Wilcoxon table, then the null hypothesis is 

rejected. 

7. To compute the p-value, T is compared to a table of ail possible distributions 

of ranks. If p-value is less than the significance level, then the null is rejected 

and you will conclude that the populations have different mean. 
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Appendix II: The cyclical and non-cyclical stocks' riskjreward patterns 

Panel A: Cycli cal stocke 

Company 

A luworks limited 

Cal Bank Ltd 

Clydestone (Ghana) ltd. 

Cocoa Processing Co. Ltd. 

Enterprise lnsurance Co. Ltd. 

Fan M il k Ltd. 

Ghana Commercial Bank Ltd. 

Guinness Ghana Breweri es Ltd. 

HFC Bank (Ghana) Ltd. 

Mechanical Llyod Co. ltd. 

Produce Buying Company Ltd. 

Standard Chartered Bank Gh. Ltd. 

Starwin Products Ltd. 

SG-SSB Limited 

T r ust Bank Ltd. (The Gambial 

Unilever Ghana Ltd . 

•AdJu~ted Beta~ Row ijet.Jx0,G/+1x0,33 

Sourc.c: The Ghana Stoc.k f:xc.hange 

An nua i 

S h are Code Nature of Bu siness Standard 

d eviation 

Production and sale of a lumonouon UJ~ed products, 

ALW who ch consost of aluminium siH•<-t on coil, cordes, 75,18% 

flat <>heets corrugated roofone •.ht·~ts 
CAL Bankong and other banking-relilt~·d .:Jctovollc~ 39,43% 

CLYD System lntegratoon; Outsourc11•1:. Nctwoo 1.. desogn 58,68% 

CPC 
Processing of raw cocoa bean!> 11110 ~cmo lonoshed and 

46,22% 
confectoonerv oroducts. 

EIC 
Provisoon of insurance serv occ~ .onu 111 !><11<'' on fire, 

53,32% 
marine motor and general accotlt•nt 

FML 
Production of dairy product!> !>Ulh .1~ 1-.lllyuuo. Fanmilk 

36,44% 
and ranice in various flaveurs; 

GCB Bankong .:~nd related services. 43,27% 

Production of Guinness Extr<J ~tuut ~lJI U,•er. Guider. 

GGBL etc .Jnd non-alcoholic liquor "M.olt.J Guonllt>SS and 42,85% 
Amstel Malta" 

HFC lnvestment management and ~.wu•.:s 39,23% 

MLC 
General merchandizing of con!>umer goo<h .Jnd 

61,17% 
eouooments. marketinll of Motor V<•hocle' 

To purchdse cocoa be ans from f .or m~rs. and to store 

PBC 
the rn in purpose-bui l t sheds <l t voii.Jge/souety levet. 

48,42% 
carllhese to collection poonts lor tnspectoon. grad ing 
ilnd seJi ing by the Cocoa Board'> QuiJIIty Control De pt. 

SCB Banklng and related services 32,03% 

SPL Manufacturing of pharmaceutu •• tl drup,~ . 47,52% 

556 B.Jnkong and related servoces. 48,10% 

TBL B.:~nkong 41,04% 

M.Jnufacturing of soaps. deterut•llts f ood-. ..ond 

UN IL pcr!>onal products. Distributoon .111d servoc.e 28,38% 
enteronses. 

Total Copi toit zotion 

Capitalization weq"{hted Row Beta 

Capitalizillion Wl'llc!hted Adiusted Beta 

Annual 

Average Row Beta 

Return 

12,52% 1,43 

-27,27% 1,60 

38,66% 1,17 

-1,66% 1,44 

24,44% 0,72 

61,26% 0,60 

44,29% 1,35 

42,53% 1,11 

42,11% 1,25 

60,88% 1,81 

36,24% 1,41 

38,16% 0,53 

8,68% 1,26 

24,30% 1,39 

75,48% 1,35 

43,07% 0,65 

Market 

Adjusted Capt. (C b .) 

Beta • As at 

31/12/05 

1,29 208,51 

1,40 310,19 

1,11 34,00 

1,30 516,89 

0,81 175,29 

0,73 312,52 

1,24 1112,10 

1,07 1274,56 

1,17 600,95 

1,54 125,24 

1,28 1440,00 

0,69 2287,49 

1,18 42,96 

1,26 1026,00 

1,23 810,00 

0,76 962,50 

11239,19 
109 
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A ppe ndix Il the cyclica l and non-cyclical stocks' risk/reward patterns (end) 

Panel B: N o n -cycli cal st ock s 

Company Name Share Code Nature of Business 

Brewmg of beer/malt drink (Club Boer. Castle Mrlk 
Stout. CasUe Beer, Club Shandy, Club Dark. Cluo Mrni, 

Accra Brevwry Company Ltd. ABL Escape and Vrtalmalt) and the manufacture of acro.ned 
club soft drinks: Cola, Citro, Ginger Ale. Muscalelhr, 
Orange, Soda and Quinine Tonrc. 

Africa Champion Industries Ltd ACVSPPC Manufacture of toilet rolls.printing. typing and wrionq papers. 
AngloGold Ashanti Ltd. AGA Exploration, development and mrmng of gold 

Advance printing of Pre-printed and customrzed for ms. 
Camelot Ghana Ltd. CMLT Secunty Printing. 

Production of aluminium household wares such a~ He avy 
Pioneer Kitchenware Ltd. PKF Casseroles etc 

Manufactureers of over-the-counter pharmaceuocal 
PZ Cussons Ghana Ltd. PZ preparations, cosmetics and beauty products. 
Sam Woode Ltd. SWL Publishing . pnntmg and related businesses 
Total Petroleum Ghana Ltd. MOGUTOTA Marketing of petroleum products and seNrces. 

Total Cap1talization 
Cap1talizatron-vve1g hted Row Beta 
Cap1talization-IN_e1ghted Adjust~d Beta 

• Adju~ tcd Bet<:~= 0,67xRow Beta+lx0,33 
Sou rel!: The Ghana Stock Exch<~nel! 

-------···- - -----·-----

An nuai An nuai 
Standard Average RowBeta 
deviation Return 

34,18% 18,76% 0,32 
27,79% 17,53% -0,03 
21 ,61% 59,85% -0,06 

29,27% 72,76% 0,07 

29,94% 18,37% -0,04 

30,19% 42.49% 0,13 
2,93% 1,92% 0,02 

17,00% 17,68% 0,32 

Adjusted Market 
Beta* Ca pt. (!t b.) 

0,54 324,28 
0,31 7,58 
0,29 79092,03 

0,37 11 ,12 

0,30 13,19 

0,42 182,00 
0,35 6,33 
0,55 179,55 

79816,09 
-0,06 
0,29 
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Append ix III: The perform ance of the Optimal Portfolio 

Opti mal wei ghts 

Stock 1 FML GCB GGBL HFC UN IL 

Wetght 1 0,40 0,13 0,04 0,02 0,41 
Risk free rate: 91-Day T b i ll rate as at 31/12/2010 = 12,25% 

FML GCB GGBL HFC UN IL 
Optimal 

Date FML GCB GGBL HFC UN IL M onth ly M on t hly M o nthly Monthly Monthly 
portfolio 

Monthly 
returns Returns Returns Returns re turns 

returns(Rop) 

31/12/2005 1,580 0674 0,774 0,600 1,540 

31/01/2006 1,580 0,620 0,820 0,600 1,540 0,00'/o ·8,01% 5,94% 0,00% 0,00% -0,81% 

28/02/2006 1,580 0,615 0,855 0,600 1,540 0,00% · 0,81% 4,30% 0,00% 0,00% 0,07% 

31 103/2006 1,580 0,615 0,857 0,600 1,540 0,00'.1.> 0,00% 0,14% 0,00% 0,00% 0,01% 

28/04/2006 1,590 0,630 0,857 0,600 1,540 0,65% 2,46% 0,06% 0,00% 0,00% 0,58% 

31/05/2006 1,591 0,631 0,990 0,540 1,540 0,02% 0,17% 15,52% -10,00% 0,00% 0,45% 

30106/2006 1,594 0,631 0,984 0,540 1,540 0,22% 0,00% -0,63% 0,00% 0,00% 0,06% 

31/07/2006 1,601 0,631 0,950 0,540 1,500 0,41% -0,03% -3,44% 0,00% -2,60% -1,04% 

31/08/2006 1,615 0,631 0,925 0,540 1,510 0,91% -0,03% -2,63% 0,00% 0,67% 0,53% 

29109/2006 1,616 0,615 0,925 0,540 1,500 0,06% -2,50% 0,03% 0,00% ·0,66% -0,57% 

31/10/2006 1,656 0,615 0,925 0,540 1,500 2,44% 0,00% 0,00% 0,00% 0,00% 0,98% 
30/11/2006 1,701 0,615 0,925 0,540 1,500 2,74% 0,00"/o -0,05% 0,00% 0,00% 1, 10"/o 

29112/2006 1,800 0,615 0,925 0,540 1.500 5,84% 0,00% 0,00% 0,00% 0,00% 2,35% 

31/01/2007 1,801 0,620 0,900 0,540 1,500 0,07% 0,81% -2,68% 0,00% 0,00% 0,03% 

28/02/2007 1,900 0,612 0,930 0,540 1,500 5,47% · 1,29% 3,34% 0,00"/o 0,00% 2,16% 

3010312007 1 910 0.670 0,935 0,540 1,500 0,53% 9,48% 0,57% 0,00% 0,00% 1,48% 

30/04/2007 1,925 0,678 0,937 0,540 1,501 0,79% 1,25% 0,16% 0,00% 0,07% 0, 52% 

31/05/2007 1,951 0,681 0,946 0,540 1,515 1,33% 0,32% 0,92% 0,00"/o 0,93% 0,99% 

29/06/2007 1,960 0,681 0,955 0.540 1,901 0,48% 0,03% 1,02% 0,00% 25,48% 10,62% 

31/07/2007 1,971 0,687 0,961 0,500 1,903 0,57% 0,91% 0,58% -7,41% 0,08% 0,26% 
---
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. . . . . . 
Appenditix Ill: The performance of the optimal portfolio (Continued) 

FML GCB GGBL HFC UN IL 
Optimal 

Date FML GCB GGBL HFC UN IL M onthly Monthly Monthly Monthly Monthly 
portfolio 

Monthly 
returns Returns Returns Returns returns 

returns(Rop) 

3110812007 2,110 0,950 0967 0,540 2,001 7,0'>% 38,31% 0,67<'.-6 8,00% 5,17% 10,15% 
28/09/2007 2,111 0,950 1,070 0,540 2,050 0,02% 0,00"~ 10,65% 0,00% 2,45% 1,43% 
31/10/2007 2.150 0960 1,211 0,540 2,100 1,87% 1,04% 13,13% -0,04% 2,44% 2,40% 

30/11/2007 2,375 0,971 1,215 0,540 2,100 10,46% 1,14% 0,40% 0,00% 0,01% 4,38% 
31/12/2007 2,390 0,995 1,230 0,540 2,110 0,63% 2,47% 1,21% 0,00% 0,46% 0,81% 
31/01/2008 2,663 1,006 1,234 0,540 2,120 11,41% 1,07% 0,33% 0,04% 0,49% 4,94% 
29/02/2008 2,700 1,160 1,360 0,540 2,160 1,40".1., 15,35% 10,21% 0,00% 1,87% 3,74% 

31/03/2008 2,850 1,310 1,460 0,540 2,230 5,SG% 12,93% 7,35% 0,00"~ 3,24% 5,54% 
30/04/2008 3180 1,380 1,640 0,610 2,260 11,58% 5,34% 12,33% 12,96% 1,35% 6,65% 

30/0512008 3.320 1,380 1.780 0,620 2,460 4,40% 0,000/o 8,54% 1,64% 8,85% 5,75% 

30/06/2008 3,600 1,350 2,160 0,620 2,700 8,43% -2,17% 21,35% 0,000/o 9,76% 7,93% 

31/07/2008 3,790 1,350 2,250 0,620 2,880 5,28% 0,00% 4,17% 0,000~ 6,67% 5,00% 

29/08/2008 4,680 1,300 2,550 0,620 3,510 23,48% -3,70% 13,33% 0,000/o 21,88% 18,40% 

29/09/2008 5,000 1,300 2,550 0,620 4,500 6,84% 0,00% 0,00% 0,00% 28,21% 14,24% 
31/10/2008 5,000 1,290 2.200 0,620 4,580 0,00% -0,77% -13,73% 0,00% 1,78% 0,08% 
28/11/2008 4,500 1,140 2,000 0,620 4,400 -10,00% -11,63% -9,09% 0,00% -3,93% -7,51% 
31/12/2008 4,500 1,100 2,000 0,620 4,000 0,00% -3,51% 0,00".1., 0,00"/o -9,09% -4,16% 

30/01/2009 4,500 0,980 2,000 0,620 4,000 0,00% -10,91% 0,000/o 0,00% 0,00% -1,43% 

27/02/2009 4,500 0,620 1,800 0,620 3,600 0,00% -36,73% -10,00% 0,00% -10,00% -9,29% 

31/03/2009 4,000 0,450 1,800 0,620 3,500 -11,11% -27,42% 0,00"/o 0,00"/o -2,78% -9,19% 
30/04/2009 3,000 0,600 1,790 0,620 3,500 -25,00'.1., 33,33% -0,56% 0,00% 0,00% -5,70% 

29/05/2009 2,500 0,480 1,770 0,620 3,500 -16,67% -20,000/o -1,12% 0,00% 0,000~ -9,36% 

30/06/2009 2,800 0,540 1,260 0,620 3,490 12,00"~ 12,50"/o -28,81% 0,00% 0,29% 5,20"/o 

31•07'2009 3330 0,750 1 260 0,620 3,400 18,93% 38,89% 0,00% 0,00% -2,58% 11,65% 

31/0812009 4,100 0,800 1,260 0,620 3,420 23,12% 6,67% 0,00% 0,00% 0,59% 10,41% 
29/09/2009 4,300 0,800 1,300 0,620 3,420 4,88% 0,000/o 3,17% 0,00% 0,00% 2,09% 

30/10/2009 4,610 0.900 1320 0,620 3,420 7,21% 12_,SO% 1,54% 0,00% 0,00% 4.~ 
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. . . . . . 
Appendix Ill: The performance of the optimal portfolio (Continued) 

FML GCB GGBL HFC UN IL 
Optimal 

Date FML GCB GGBL HFC UN IL Monthly Monthly Monthly Monthly Monthly 
portfolio 

Monthly 
r e turns Returns Returns Returns returns 

returns(Rop) 

30/11/2009 4,720 0,820 1,350 0,620 3,410 2,39% -8,89% 2,27% 0,000/o -0, 29% -0,24% 

3111212009 5,550 0,740 1 .350 0,620 3,400 17,58% -9,76% 0,00% 0,00% -0,29% 5,67% 

29/01/2010 6,050 0,730 1,340 0,620 3,400 9,01% -1,35% -0,74% 0,000/o 0,00% 3,41% 

26/0212010 6,800 0,800 1,350 0,620 3,390 12,40% 9,59% 0,75% 0,00% -0,29% 6,15% 
31/03/2010 6,900 0.950 1,390 0,550 3,390 1,47% 18,75% 2,96% -11,29% 0,00% 2,94% 
30/04/2010 7,100 1,130 1,450 0,600 3,620 2,90% 18,95% 4,32% 9,09% 6,78% 6,76% 

31/05/2010 7,680 1,780 1,650 0,620 3,820 8,17% 57,52% 13,79% 3,33% 5,52% 13,69% 

30/0612010 7,800 1,620 1,550 0,590 3,600 1,56% -8,99% -6,06% -4,84% -5,76% -3,23% 
30/07/2010 7,600 1,560 1,560 0,560 3,600 -2,56% -3,70% 0,65% -5,08% 0,000/o -1,59% 
31/08/2010 8,600 1,900 1,560 0,520 4,400 13,16% 21,79% 0,00% -7,14% 22,22% 17,06% 

30/0912010 9010 2,000 1,560 0,490 5,060 4, 77% 5,26% 0,00% -5,77% 15,00% 8,61% 

29/10/2010 9,170 1,900 1,560 0,470 5,520 1,78% -5' 000/o 0,00% -4,08% 9,09% 3,68% 

30/11/2010 10,500 2,300 1,560 0,470 5,600 14,50'>6 21,05% 0,000/o 0,00% 1,45% 9,18% 

Monthly Standard de-..,atlon 8,08% 14,76% 7,20% 3,61% 7,17% 5,88% 

Annual Standard deviation 27, 99% 51,13% 24,94% 12,49% 24,84% 20,38% 
Annual Average return 46,99% 28,36% 15,32% -4,85% 30,03% 38,11% 

Sharp Ratio 1,241 0,315 0,123 -1,369 0,716 1,269 

Source: The Ghana Stock Exchange 
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Appendix IV: The sample portfolios' semi-annual returns 

Exhibit 1: lndividual portfolio's semi-annual returns 

0,80 

0,60 

0,40 - Portfolio A 

0,20 
- Portfolio B 

-Portfolio C 
0,00 

- Portfolio E 

-o,20 
~1), 

- Portfolio F 

-0,40 

-0,60 

Sou rce: EDC Tnvestments Ltd 

0,80 

0,60 +--------------------------! 

0,40 +---------1:.~~~._-------,-,.--------l - Portfolio G 

0,20 +----------i~~~~--~:::~~~ - Portfolio H 

- Portfolio J 
0,00 +--~~.--=.-~------.--~L--.----J~~~:::::=.--r--l 

- Portfolio K 
~1), 

-0,20 +-=~~~...--~19;.;-~'(h-.lo..>fl~-!..>66---~ - Portfolio L 

-0,40 4----------------_...,~--------l 

-0,60 ..1.------- ----------------_.J 
Source· EDC Invcstments Ltd 

0,60 

0,40 
- Portfolio M 

0,20 - Portfolio N 

- Portfolio 0 

0,00 - Portfolio P 

-0,20 
~'>-o. 

-0,40 

-0,60 
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Source: EDC Investments Ltd 

1,00 

0,60 
- Portfolio Q 

0,40 - Portfolio R 

0,20 - PortfolioS 

- PortfolioT 

-o,20 

-0,40 

-0,60 ..l.-----------------------......J 

Source: EDC lnvestments Ltd 

0,80 

- Portfolio U 

- Portfolio V 

- Portfolio W 

- Portfolio X 

-0,60 

Source: EDC Investments Ltd 

Exhibit 2: Average return of the sample portfolios versus the GSE All-share index 

0,8 

0,6 

0,4 +-----------#'-----~------------!-Average Return of 
the sample portfolios 

t-----:;;;;:;;;;;;;:::::;;~~---~t------r~~~~~-i - Return on GSE ALL 
Share Index 

0,2 

0 

0,2 
qi'), 

-0,4 

-0,6 

Source: !he Gl1dtltl Stock E\chc1ngc, !:OC 1 nvestmL'tlts Ltd 
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The optimization ot portfolio management in enwrgu1g c.l iHLal market: the case of EDC Investments Ltd 

Appendix V: The recommended portfolio (AEP) inveshnent program 
Stratcgy A: inv~.:s ti ng in cycl ical stock~ (during e x p a n s ive mone tary pol icy ... t.liKe) .ual in d~.:fcns iv~ s tocks (during res tric tive policy s tance) 
~tr.ttcgy 8 : in ve!'>ting in cyclic.tl stoc~ (d u rin g expan~ivc mon~tary policy ... t.lllcc) .1 nû in 9 1 day T bills (during restrictive policy ~tance) 

Exhibit 1: l nve., tmc nl b Cyclical s tocks 

l'rog ram ~tar t : in ve .... tme nt in cyclic.t l s tocks ('>trategy A and 8 ) from Olj0lj200o to 3 0/Uf>/2008 
Starting Va l u~ of the portfol io= 5 0 000 

'"-•mi-
Ill )J'l' CAL U \U 1 lk.> I.IC 1-\fl . GCil LA.I / l .. l.lll IIIC SCB '-.&B TOTAL UN Il l'urt foh o V ,U\IlU.ll 

R ... ~t urn 

\\\.'lglll 0,0:!5 0,100 O,ll25 O. lOO O, llXl U, ll kl U,lllO 0,025 0,200 1),( )25 0, 100 0, 100 

\ll~k.\lh''-1 \.,\)U\' 
1 250,l<tl0 5 ooo.wo 1 25ll.ùll0 - 5000,000 5 000,000 5 tll-1.1--1 51-~l.lklO 1 25(},()()() 10000,000 l 250,t)(Xl 51)()(),000 5000,000 50 OOO,Iltkl 

llil.:r t\ Jlt , 11 '-~h~u,-

-· .. u.l tl\ 

1 )dh - 22ï2,717 250!Kl,()()() 11 250,000 - 7 292,X!12 1 1(>--1,557 7 .JI X, \<IX 4> ·1.•".'1-1!\ 2 01:13,331 769,2." 1 1 7:\6, 111 1 :\15,71:19 "\ 2-16,753 

'Il 1:!/:.Cil ,5 1 :!5\l.l<t o() 5 liiXI.liUl 1 :!5(),(~)() - 5 Ol)(l,l)(lt) 5()()(),()()() 5 (kllll•lll lllllll.ll(lt) 1 250,0l)() 10 000,000 1 25(},()()() 5ll!.l!.l,lX)() 5 (1()(),()()() 50 ()()(),()()() 

'\ J jl) l /:!llllt> 1 :!5\),1)()() -1 2:!5.()()\) 1 :!5\),()()() • 5 001,-159 5 Oll(l,()()() -1 5'1'1. 111, .11t,- 1~ 1 250,0l)() 10 000,000 1 2 15,278 5 ()()(),()()() 5lX)(),000 .jl) (ll\tl,1() 1 

2X/ll2/2llllu 1 250,00() '\h25,l)(lt.) 1 2-16,!:175 • 5 Oll2, 1!\8 5 000,000 -1 5h.1 , 115 :; :>.:!.l.l 9-l 1 250,0(lt.) 10 000,000 1 21 5,278 7 105,263 5 {lt.)(),000 50 78 2, 112 

\1 /tn/:!lM~, 1 :!5\).l)l)l) .j !12J.l)()() 1 2-lb..875 • 501U,<J'W 5 t)()(),()()() .j S.•:> 15 , ,'2'-Hh 1 250,000 IU OOO,lXltJ 1 215,278 7105,263 5 ()()(),t)()() 5 1 99tl,hl h 

11! I}.J :!IKll> 1 :!SO,Illkl .j 1155.0lltl 1 2-10,1!75 • 5250,875 5lH2,27!1 -1 n:" l 12 ~ :l 1 t7n 1 250,()()() 10000,lXXl 1 2 15,278 7 105,263 5lll)(),00() 52-H t>,ll7!1 

\1 /ll5/2ll0ll 1 250,1100 .j !15t>,lllkl 1 2-16,87:> 5 29-1,612 5 o:n:'"X -1 hX:!.t•n h \''-'· '~19 1 125,()()() 1 0 000,000 1 2 15,27!1 7 IU5,263 5 000,000 512U3, 11 X 

\0/llh/:!llllh 1 :!50,1'1111) .J X5.),lliJO 1 24(>,1!75 • 5 <.)07,215 5 0-1-1,:\l.}.J -1 h~P 1•n h :r, >.:!97 1 125,()()() 10000,000 117 1,1:175 7 105,263 5 000,()()() 517-11,.'\ 11 7,..tlJ''-

'\ 1 JU7, :!t . tlt.~ 1 :!50,1)()1) -1 X55.l)()() 1 :!4u,875 5 932,7()() 5~>--1.1:171 -1 1>111 .1-1'1 h 1 \o,951 1 125,t)()() 10538,-102 1 171,1:175 7 105,263 1 870,130 S'\ 9711,197 

,\Jth>Uilt l•> .til<>•·•~< un "\\ f llÏ/ll<> to> 111d u,k 1 IK...• 51978, 197 ····;· ····;·--··· .... ; ~,---· ··· ........... 
' 

• , .... . ..,.. .. .. 1' .... .. ' . .... . , ..... T'' 

\n.\ l f,ht 1),025 ll,OIIX 0,025 0 ,0!1!1 o,oxx 0,081:1 ll,liXX ll,lll\8 0 ,025 0,2()() 0,0 25 O,OX8 0,088 

.\Jh,-.lh.:d \'..Jhh. 

P•'• IY('•' of ,h,.,,. 1 1-1'1, 155 -1 72\092 1 1-Jl),-155 1 721,l)l)2 4 723,ll92 -172."',092 -1 721.11'1:! -1 7:!'>.11'-12 1 1-19,-155 10 795,6-'W 1 3-19,-155 -1723,092 -1 723,092 51 <,17!\, 197 

·~ !Ju.llll \' 
1 > ..... ---...::... ' 2-151,5>1 :!.J .1211,71>-1 '\11120,421> lll1b,.J!Ih 58ü5,t\9 1 2<JSI,ll l tl 7 .JX ~• 11'11 ..a '-J Î I.tl76 2 -198,991 788,003 1 ~J<I, I92 !174,6-17 1 1-1$,721:1 

1) /07 /~lll~l l 1-!•U55 .j /2~.11'12 1 1-19,455 1 72.~,(1'12 .j 72'\,()<J2 4 72.1,11'-12 4 ï2 11'1:! 1 ;.:! d~)2 1 1-19,-155 Ill 795,1>19 1 1-19,455 -1 72'\,()<)2 -172.1,1')92 5:\ 978,1'17 

'\ 1 / llll/:'Oik> 1 '\. ('),.155 .j t>2tl, '145 1 1-19,455 1768,705 4 8"\'\,'1!15 -1 765,!1!12 -l 721 .. -,tJ5 1 :>••x.xoo 1 3-19,455 1 1 18<,1,6-11 1 3-1<.1,055 4 721,092 4 7>1,51!0 5-I 37-l,b-15 

2'1/0'i/:!11\ln 1 '\-1'1. 155 .j 177,ï37 1 \.19,-155 11192)>25 4 89-1,166 -1 71'>1\,!1'11 -1 hll 1, '11 1 hl~l.~92 1 1-19,455 11620, 122 1 1l}l),515 .j 721,617 -1 72.1,092 5-I 6:>1,!1'15 

.Il/ 10/~1~~, 1 1-1'1,-1')5 .j '\77.7'\7 1 1-1'1,455 5llo5,7'1() 5080,155 -1 885,~911 -161Jl \Il 1 t.C'4t.::!92 1 1-19,455 12 21-1,-139 1 1<)<.),515 -1 72-1,05-1 -1 723,092 55 522,11>11 

"'ll/ 11/21)()1) 1 1-!•1,455 1 1'1'1, >,.J 1 1 149,-155 5 -150,0b 1 5 115,571 Slll 9,ll79 .J hOI. \\1 1 -'"• .xo,, 1 3-19,-155 12 -150,-1-lb l 199,515 -1 72·1,579 -1 723,092 56 -13 1,11111 

'2'1/ 12 /':!.lklh 1 '\. ) <) ~:;:; 5 11>2,721\ 1 1-19,455 5 456,925 5 ll<.l,b\5 5 3 12,-1()9 -1 hill. Il l • l'-'7.:-\06 1 1-19,455 12 -150,·1 16 1 199,5 15 -1 725,716 1723,092 57599,'1h'l n,7 l ~·.J 
'\ 1/ 01 ' "'1)(17 1 1-19.-155 5 11>2,:"2X 1 1-19,-155 '5 -171,1179 5 12.1, 11H 5 3 15,950 -1 1>111 .• >h 1 1 1.5011 1 1-19.455 12608,(}-1() 1 1W,515 4 711,11:\9 4 72.",092 57701,7<JX 

:!X 11121 :!ou; 1 1-!•J •. JS:> 5 151,5711 1 IX.1,7:\'2 :> 501,1-15 5 1-IO,v>-2 5 blln,92ll -l 5Xlt.x,·n 1 h:' 1.156 1 3-19.-155 n 0!\ 1,1>16 1 222,50b -1 7-12.509 1 72.1,()92 51:1 268,175 

I0/01/21XI7 1 1- 19,-155 5 l>b'l, 17ll 1 IX.'\,712 5691,-115 5 Jbl\,9!15 5 636,-110 5 0 i >.lll 1 1 " •ll.5llh l 34 9,-155 13 2."\9,7()<) l 263,<>90 -1 7-15,221 ·1 72.1,092 59685,901 

30/114 /::!Il07 1 1.17, 1X7 l> 0!;(),191 1 1111,712 5 719,701 5 -16 l,h0 2 5 btlll,WO 5 0 / ... ~:-;n • h ,:-,"~h1 1 3-19.-155 14 ltl-1,601 1 270,687 -1 7-15,'121 1 726,2-1 1 b i -176, 159 

11 / 05/ :!lkl:" 1 1 1; IX:-' h '\ï2.WO 1 11\'\,':"'\2 5780,2-1 11 55171'\11 5 7S.>,5'\0 511'11 '~• .j 'tol,;'2t) 1 1-19,-155 14 231,726 1-129,62~ -1 7-19,856 -1 7ï0~1:2.2 _62 27', 1111 . 
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The o p timizati o n or p o rtfo lio m a nag e m c nl in e n lL' r gi n g c.t p ll.tl mark e t: the c ase of EDC lnv cstments Lld 

AppenUIX v : rne recornrnenaea porrrono \Ar.rJ 1nvesrmenr program \LonnnueuJ 
llO Pl' (_ ,,, C l AO f·IIG 1.1(. I·ML GCB ct. l f\.\.111 lll C !:>CU SSD l'O l A I U N Il . 

Portlu lto S~MU all&IUIII 

Val ut.> R c1u111 

:!\1 /llo/ 2tll)/ 1 'H71117 ot>15.:!-4:1 1 ll\\,7\2 51i11\,5CJ5 5709.51'\ 57~.27t> 5ti<J3.1>. 1 .j tiS 1-11\ 1 'l-l<J,-155 14 232,5CJ3 1 512,51\<J .j 762,-151 ;> 9!15,7\2 ().1 1'\5,669 1 1,35• .. 

' llfll7/2ll117 1 22b,7t7 77li'l.'lll 1 un,7'2 59110,&> 1 6 276, lb!\ 5 817,032 51-P '.>;" 1 ,, ,, ;"'-J:! 1 249,-195 14 2-17,li<J2 1803,272 -1 76'\,'\26 5<J<.)(1,770 66 2-46,516 

11 1 ()Il /211117 1 22b,777 x 2h'J,()(>() 1 11!3,7'\2 h 117,691\ h%8,230 6 227,222 7 11 2. 111 .j lill •. ll l l 1 'l-19,455 15 760,058 1 863,-11 7 .j 79-1,463 6 300,605 7 1 YX0,692 

2/i li<J 2UII/ 1 221>.117 Il '\:!'l.lit>2 1 lld.J{2 tl -I'Jl:\,74 2 t> %1>,2\U o2211,-W1 7112. 1.\ :> \it'n'n 1 1 19,455 16 5-18,0ol 2tm,752 4 797,700 6 -15-I,IN1 74 117,613 

\1 Ill. ':!1107 1 22h,l 1 1:15-11\,7111 1 1111,7'\2 ooo3,.t'\ l h YOll,l;t 1 b 3-l4 ,CJOII 71/ih,l>l> t>IIIS ~1-1 1 'l-18,955 111 Y90,8o9 2 181,119 "'802,2411 6 612,.'\29 7X07o,o311 

\0;1 1/200/ 1 202,212 10097,911 1 1 111\,7'\2 117112,<)11 h 91\ 1,511-1 7008,9 15 7 2hK,o.' 1 t> 11.1' o7x 1 '\-111,955 19 0 11,0-12 2220,7tn .j 802,248 66 1'\,274 llO So:\,7111 

\1 12/21Ml7 1 202,2-12 107-1'1.711 1 t:-.,,7n x llï2,972 7 5-17,6511 7 052,915 7 4-1 7.1>n > t> Il • lt>2 1 3-11!,955 20 -188,075 2-198,991 .j 802,685 661'\,1116 85 15-1,6-16 \2,77''-u 

11 / 111/21101\ 1 177 70o 12 '\l)h, \lit> 1 un.ï32 1177<J,357 8160,-1113 7 857,951 7 52 •. t ~17 h 1'1'..11-lli 1 3-19,-155 20 961,665 2008,lJ46 .j 1'106,51-1 6o7b,:!-4!1 !IIJ7'\0,4W 

:!'J/02/2111111 1 177,/0h 17 02-1,514 1 IIU,7~2 '! 970, 120 '! 8 11,Y5h 7%7,728 Il b!I2.71G h7td.lï9 1 3-19,-155 2 1 000,277 269!1,YIO .j 8 19,103 6 !10 1,253 99 24 Y, 160 

\1 / 0'\f:!IIOI\ 1 17\,<1'10 17 021 514 1 11!3,732 10 6 15,9511 IU-150,b(l4 8 -n U,:\110 lJI\lh.lt.-1 7 .:!~>1\.t>-0 1 ?,.J9,455 21 09-1,1\37 297!1,797 4 !17 1,782 7 021,66-1 101-119,!150 

'Ill, (}.l ,' :!CK>~ 1 7-12.02~ 150711.117'\ 1 111\,712 12 109,-15!1 1() 857,01 6 "'\8-1,211 w :\2<1.123 x l.l 1.3-1'1 1 52-1,~ 21 118,-177 2 958,1105 4 &19,275 7 l l b,l26 1 Ob +.15,358 

\11/ 05/:!l~JII '\ lh5,0115 lt>tl:ii,7U-I 1 352,837 1 \ 4-1 1,4YII I l 7!15,95<) l) 797,355 10'\:!•1, 123 x h 1•1,5/i'\ 1 5-19,37-1 21 186,39!1 2 698,YIO 5247,1180 7745,871 11'-\-10 1 ,1!11 1 

\0/Ut>/211011 2Y-I..J,::!h5 17 02-1,5~4 1 '\52,11:\7 159-1-1, 120 115!15,7115 lU 62'\,h111 10 111-l.lll \ Ill 71111120 1 5-19,37-1 2 -1 29-1,12lJ 269!1,9 10 5 34-1,09 1 !150 1,506 12-1 706,9-12 11!,-15" .. 

bul ut l}dical :.lod. in' o:otin); (Frum 01/01/2006 to 30/06,'2008) Po r tfo lio o:n di ng '.t luo: = 142 706,942 

~trJll'!\Y A: b.ut.. to cyclkill ~tol l.. Ïll\t!,ting o n 30/04/2010. Po rtfolio ~alue as of 30/04/2010= 14'1 'i \ 7,1127 

\\'ll~l\1 0,025 0,01111 0,025 0,0!1!1 0,0!11! 0,08!1 ll.tlXII 11.111\11 0,025 0,200 0,()25 0,01!8 0,0118 

\Jiul',ll\'\1 \\liU"-· 

1'•-'' lYI'•' <>t ,h,u, 17\11,1 h> t:IUM,5W '7\11,4-lh 11 lll\-1,560 I:\OH560 n 011-1 ,SilO D 0111 ""' 1 lIll> 1,->t>O '\738,-1-16 2<J 907,565 "738,-1 16 13~.560 13lli! I,Sh0 1-19 537,827 

--~-
Qu.tllt\ --._ 7 H0.2Xh Îh '1h7,<ffl 12-l hl-1,1156 11-IO,b/H b 029,75 1 1 92-1,2()0 16353.7tlll 9 h'-l~.:!h7 h 029,75 1 %3,207 8307,o57 1 869,223 3 85'1,752 

2•1/ 112, 211111 1 731\,Hb n o.-;-t soo '7\11,4-lb 11~.560 n 08-1,560 11~.560 13 os 1 ,.,,1 11 tll>l Y.>ll "7311,4-16 29907,505 3 7311,4-16 13~.560 J'\OM,560 1-19537,827 

\1/113/2010 3 665,1 1.\ 1-1 h2\,92() 17111,-1-16 15 'J-1 1,632 12 180,097 13276,lJIIO 15 5Ti,<lf:; n 17.:!.25 1 1::1 16,361 3 1 5-15,0 17 3 738, J.I b 13 383,636 13 0114,560 157 51»,-10:> 

10/ W / :!111() 1 bh5,113 17 702,t>-IO '\ 7111,-1-16 14 71:>2,240 Y8811,7lJ2 n 661,!120 1!1 -11\ 1,'11 1 I l Chi ;"1\7 1617,851 1112-111,935 .) 236,905 13 -102,'\2!1 11972,303 169 -1 53,12<} 

H ·us :!tHO 1> OIU,>\14 21;,31,0-10 "7'\8,4-16 1 '!129,!1113 8 4-1 l,b52 14 777.!1~ 2<) ll'l,llt> 15 '"'' 2-111 '711!,4-lb 19982,707 5566,1'\() 13589,250 1-1 7-14,253 l'J I 075,882 

,IOfOo/20 Ill 5151,10') 207!11,'<>0 '7\11,4-lb t:\829,!18:\ lU 190,27'} 15001\,7h0 26 .j<Jt,,::! 11 1511::! 1.111' 1557,553 -11321,50.1 5 150,7-17 13 794,&:>5 L311lJ5,1()8 1!111 138,920 2h,2 1 ~~~~ 

:IO/ li7/2UIU 5-124,111 2011 11,(>110 '\ 731:1,-1-16 12215,111() 7 175,-l().j 1-162'\,lJ20 25511,1\•12 15 11'1.'/lh '176,66 1 -I l -1 17,8115 .j 569,2 11 15 5 1-1,550 13 1\95, 108 11!2 597, 119 

::l 1j ll.'>/ 21llll 5 571.1117 2.'1 ()<Jt),-100 \ ;1.'1,4-16 13 250,1!17 10250,577 ln 5-111, 120 31 ()731\\U 1:> Il" •nb 1 135,-17 1 -I l 523,1!17 5 !115,360 15 79-1,1)13 16lJII2,lJIO 201 I\CJ7,02'\ 

.\11/ lN / :!O Ill 5 717,1>2.\ :!2 :I:!U.72tl 1 71X,4-lb 131\71,2lJt) lJ707,1\lJlJ 17 3.'17,0-12 32 711 11~1 1 'i Il'• •llh 2lJ5-1,57!1 -12181,091 5 399,977 16935, 159 19 530,3-16 207 7"-5,506 

2'1/ I0/2lllll 5 7 17,1>.?.1 2 1 531.0-1() "711\,-1-16 12 h2CJ,OI\5 I l 155,0-10 176-14,9 1-1 3 l ll7.>.1>'11 15 Il '• <llh 2 1\3~,983 -1 2 776,006 5316,901 17 -177,21-1 21 '\()5,1\32 20113 11,867 

lltd ul thl' dd"ttng ul 1 1( ,md li,tÏilf\ <>1 I·Ll 1\ ith ~-,,hange ot 1 'han~ J-1( ' ' !\•'u"t 5 'hdre' ll.l 

Qu.lltl\ '~-- 7 1111,2Xh 7h %7,9\19 12·1 hl l,l\56 1 t.tO,o8.t 10 l-11!,75b 1 92-1 ,200 16 355,7tttl "J t•t'l 2h7 b 029,751 963,207 8 307,657 1 869,223 31\59,752 

'·0 1 1 1 /''0 Ill 5 J'\ 1.21K) :!' O'IO.Itll) 2 4'12,2<)7 n -122,031 17 .J8o,278 20 20-l,tOO '17 hll\.1111 15 Il" •Ill> 2 S33,lJ81 -11-169,5 15 -1 9!>-1.5lJ.t 17 57U,o<J5 21 ôl-1,612 22-1 0'\7,770 

111, l ,.1 1· .\IL [, •nu' 'h·"''' (5 "''" ,h,1r.~;, l<>r 1 hdd) 
-, 

Qu.i1 tl\ 
lbk ,.............._ 71'\(1.21\o Îb 'l(l7 'N'} 12 1 614,115b -1 1-IO,bl\ 1 \() 1-18,75<> I l 5-15,200 l b '\5~ •.• lMl '1 h4.i~. ~h7 6029,751 %3,2()7 8307,657 1 1!69,22.1 31159,752 

Il 1:!,':!010 5 4'1/.11-1 2.11\W,ll:lll 2 l 92.2<J'i' 12-122,1bl 1507-1,1'lll 2112115,7-10 44 lhll. 1•1(1 15 Il",''~~ L_ _2 b51,()l}() -11 491!,4 11 5 316,lJOI 18 b92,22!1 21 96 1 '')<)() 219 1115,205 27,05'v j 
--

[nd ot t he in,,•,tme nt p t ogram: o: nd i ng v .l lu<: of C IIS210 840,09 from ,1 ~t artingvaluc o f G ll~ 'iUOOU 
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The optimization o t portfolio management in enll'rguJg Gl llll,ll marke t: the case of EDC lnvcstments Ltd 

Appendix V: the recommended portfolio (AEP) investment program (Continued) 

'"itr .llo:);) B: b.ld .. tu C) cl i.:.1 l 'tocl.. i m ~~i ng on 31/03/2010. J>ortf o lio v" luc .lS of 30/04/2010 IIH SO'J,4 1 1 

BOI'I' CAl Cl ,\0 I IK: I'IC t.t .1 /CCUI llrC sc~ 5,';1} l'Of Al 
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The op ti mi'l.Jtion of portfolio management in emerging capit.ll market: the case of EDC lnvestments Ltd 

Appendix V: t he recommended portfolio (AEP) investment program (Continued) 
Exh ibit 2 : lnvestment in defensive stock s and in 91 Day T bill 

Strategy A: investment in defensive stocks in r est rictive p o licy st an ce (from 30/0 6/08 to 30/ 04/ 2010) 

Portfolio value as of 01/07 '2008 = 124706 942 

Date ABL AGA A Cl CMLT GSR PAF/PKr PZ SWL 
Portfolio 

TOTAL 
Value 

Weight 0,086 0,200 0086 0 086 0,0~6 0,086 0,086 0,086 0 200 

Apport1oned 

value 10 689,166 24 941,388 10 689,166 10 689,166 10 689,166 10 6~9.166 10 689,166 10 689 166 24 941 388 124 706 942 
-..... 

Qua ti ty 

Date - 92 949 274 831,380 296 921 291 66 807,291 3 448,11~ 152 702,378 12 010 299 403 364 773 4 082 060 

30106/2008 10 689 166 24 941,388 10 689 166 10 689 166 10 689 166 10 6~9.166 10 689 166 10 689 166 24 941 388 124 706,942 

31/07/2008 11153 913 24 941388 17 815 277 10 689 166 10 689,166 10 689,166 11 289 681 12 100,943 25 145 491 134 514 194 

29/08/2008 11153 913 24 941 388 23 753,703 10 689 166 10 689,166 10 689 166 13 211,329 12 100 943 29 390 834 146 619 611 

29/09/2008 11153 913 24 941,388 26 722 916 10 689 166 10 689,166 10 689,166 13 451,535 12 100 943 31023 658 151461 854 

31/10/2008 11153 913 24 941,388 29 692,129 10 689,166 10 689,166 10 689,166 13 451 535 12 100 943 31023 658 154 431,067 

28/11}2008 11153,913 24 941,388 29 692 129 10 689 166 10 689 166 10 689 166 13 451 535 12 100 943 31023 658 154 431067 

31/12/2008 11153 913 24 941,388 29 692,129 10 689,166 10 689,166 10 689,166 13 451,535 12 100 943 31023 658 154 431067 

30/01/2009 11153 913 24 941 388 29 692 129 10 689 166 10 689,166 10 689.166 13 451,535 12 100 943 31023 658 154 431067 

27/02/2009 11153 913 24 941,388 29 692 129 10 689 166 10 689,166 10 689,166 14 412 359 12 100,943 31023 658 155 391891 

31/03/2009 11153 913 24 941 388 29 692,129 10 689 166 10 689,166 10 689,166 13 211,329 12 100 94 3 31023 658 154190 861 

30/04/2009 11153 913 24 941,388 29 692 129 10 689 166 10 689 166 10 689 166 13 211329 12 100 943 31023 658 154 190 861 

29/05/2009 11153 913 24 941,388 29 692 129 10 689,166 10 689,166 10 689,166 13 211329 12 100,943 31023 658 154190,861 

30/06/2009 11153,913 24 941,388 29 692 129 10 689 166 10 689,166 10 689 166 13 211329 12 100 943 31023,658 154 190 861 

31107/2009 11153 913 24 941 388 29 692 129 10 689 166 10 689 166 10 689 166 13 211 329 12 100 943 30 615 452 153 782 655 

31/08/2009 11153 913 24 941,388 29 692 129 10 689 166 10 689,166 10 6~9 . 166 13 211329 12 100,943 30 615 452 153 782 655 

29}09/2009 9 294 927 24 941 388 29 692,129 10 689 166 10 689,166 10 6~9.166 13 211,329 12 100 943 28 574 422 149 882 639 

30/10/2009 9 294 927 24 941388 29 692 129 10 689 166 10 689,166 10 689 166 13 211,329 12 100 943 27 758 010 149 066 227 

30/ 11/:?009 9 294 927 24 941388 29 692 129 10 689,166 10 689,1()6 10 689.166 13 211,329 12 100,943 27 758 010 149 066 227 

31/12/2009 9 294 927 24 941388 29 692 129 10 689,166 10 689 16G 10 6~<J.166 13 211 329 12 100 943 27 758 010 149 066 227 

29/01/2010 9 294,927 24 941,388 29 692,129 10 689,166 10 344,35S 10 68<3,166 13 211,329 12 100 943 27 758 010 148 721415 

26/02/2010 9 294,927 24 941,388 29 6~_~_12jl _l_Q 689,166 - 10 ~44, 3_?!:> 10 61)9,166 13 211,329 12 100,943 28 574,422 149537_,~27 

End of non-cyclical (defensive) stock investing Portfolio ending value= 149 537,83 

Se mi · 

annu(l l 
return 

46 45% 

23 84% 

·0 16% 

-3 32% 

..... 
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The oprimization of portfolio management in enwrgtng c,tpll,tl market: the case of EDC lnvestments Ltd 

Appendix V: the recommended portfolio (AEP) investment program (enc 
Exhibit 2: lnvestment in de fe ns ive stocks and in 91 Day T bill {end} 

Strategy B: lnvestment in 91 d ay T bill, from 30/06/2008 to 3 1/03/2010 

Portfolio value as of 01/07/2008 = 124 706 942 

92 d ay T bill rate 
Cu m u 1 a ti ve re Portfolio va 1 ue 

Se mi-a nnua 1 
Date Quater 

(qua te ri y ra tes) retu rn 

01/06/2008 Q2: 3,85% - - 46,45% 

01/09/2008 Q3: 5,69% 1,038 129 504,709 

01/12/2008 Q4: 5,67% 1,098 136 879,751 9,76% 

01/03/2009 Q1: 6,32% 1,160 144 645,797 

01/06/2009 Q2: 5,91% 1,233 153 793,696 18,76% 

01/09/2009 Q3: 5,93% 1,306 162 876,599 

01/12/2009 Q4: 5,20% 1,383 172 530,200 12,18% 

01/03/2010 1,455 181 509,411 

End of 91 day T bill investing Portfolio ending v a lue= 181 509,411 

Source: The Bank of Ghana, The Ghana Stock Excha nge 
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The optimization of portfolio manngemenl in emcrging C.lpil.ll market: the case of EDC lnvcstments Ltd 

Appendix VI: Monthly returns of the constructed portfolios and their benchmarks 

AEPSlA AEPsl B GSEASI 

nonlhly AEPSt A monthly AEPslB monU1Iy GSEASI BencturerKA BencllmarK A 910ay Tbol Bencllrnark 8 Bencllnl(l(~> b 

Penod AEPSt.A returns Cum returns A!:Pst B returns Cum returns GSEASI returns Cum returns BenCI\mark A rronnly rellrns Cum rewns rronl'lly rellrns rronnty rellrns Cumrellrn, 

30/12/2005 50000,00 50000,00 4 769 02 50000,00 
31 101/2006 49088.30 · 1,823'>'o 0,982 49088,30 -1,823% 0,982 4 69:l.d4 . 1.!:.98% 0,984 49 161,69 1,677% 0,983 0,904% 0,386% 0,9% 

2810212006 50782,11 3,451,. 1,016 50782,11 3,451% 1,016 4 730.11 0./95% 0,992 50048,64 1,804% 1,001 0,904% 1,354% 1,010 

31/03/2006 51998,62 2,396% 1,040 51998,62 2,396% 1040 4 764 ,07 0.117% 0,999 50688,91 1,279% 1,014 0,904% 1,091% 1,021 

28/04:2006 52416,08 0,803''• 1,048 52 416,08 0,803% 1,048 4 78016 0338% 1,002 50912,27 0,441% 1,018 0,782% 0,611% 1,02/ 

31 '0512ûU6 53 203,12 1,502c•O 1,064 53 203,12 1,502% 1,064 484Jt!O 1 331% 1,016 50902,27 0,020% 1,018 0,782% 0,381% 1,0.11 

30/06/2006 S.:l/43,34 1,015% 1,015 53 743,34 1,015% 1,075 4 8333J 0,216% 1013 51118 07 0 424% 1022 0,782% 0 603% 1,0J/ 

31/07/2006 53978,20 0,437'1(, 1.080 53 978,20 0,437% 1,080 4 885.34 10/6% 1,024 51099,97 0035% 1022 0812% 0 388% 1,041 

31'0812006 '>4 374 64 0,734'11. 1087 54 374,64 0 734-K. 1,087 4 91J25 11.!>71% 1,030 51 233,25 0,261% 1,025 0,812% 0536% 1,().1/ 

29/09,2006 54 651,90 0,510'Yu 1,093 54 651,90 0,510% 1,093 4 943.45 0,1>15% 1,037 50989 54 -0 476% 1,020 0,812% 0,168% 1,0.1!1 

31/1012006 55 522,17 1,592'Yo 1,110 55 522,17 1592% 1,110 4 973,33 0.604% 1,043 50766,03 0,438% 1,015 0,889% 0,225% 1,0'>1 

30i11 '2006 56431,19 1,637'•• 1.129 56431,19 1,637% 1,129 4 992 q3 0.394% 1,047 50694 61 ·0 141% 1,014 0889% 0,374% 1,0'>'> 

29.12.l00ô 51599,97 2,071% 1152 57599,97 2,07lo/o 1,152 5 OOti 02 0,262% 1,050 51330,80 1,255% 1,027 0,889% 1,072% 1,0t.t. 

31/01/2007 57 701,80 0,17/% 1,154 !>//01,80 0,177% 1,1!>4 5 01216 0.123% 1,051 51510,61 0,350% 1,030 0,851% 0,601% 1,0/2 

2a'02.'2007 51!268,17 0,982' 1,165 58268,17 0,982% 1,165 5 044.8~ 0.653% 1,058 51480,25 0,059% 1,030 0,851% 0,396% 1,0// 

3010312007 59685,90 2,433'!\1 1,194 59685,90 2,433% 1,194 5 092 25 0.939% 1,068 52 256,74 1,508% 1045 0,851% 1,180% 1,0ll9 

30/04/2007 61476,16 2,999% 1,230 61476,16 2 999% 1,230 5 139.65 0.931% 1,078 52 930,55 1289% 1,059 0 767% 1,028% 1,101 

31 '0512007 62 273,14 1,2969<. 1 245 62 273,14 1,296% 1,245 5 224 47 1.650% 1,096 53 599,18 1,263% 1,072 0,767% 1015% 1,112 

2910602007 64135,b7 2,991,.. 1,283 64135,67 2,991% 1,283 5 294 58 1.342% 1,110 54 574,94 1,820% 1,091 0,767% 1294% 1,121> 

31107/2007 66 246,52 3 291% 1,325 66 246,52 3,291% 1 325 5 341.76 0.891% 1120 55 822 59 2 286% 1,116 0 774% 1530% 1,14J 

31108/2007 /1980,69 8,656% 1440 71980,69 8,656% 1,440 5 557 38 4.036% 1165 58 750,75 5 245% 1,175 0,774% 3010% 1,1/8 

28/09'2007 74 117,63 2,96% 1.482 74 117,63 2,969% 1482 5 67o.77 ) 148% 1,190 60300 52 2,638% 1206 0774% 1,706% 1,191! 

31/1012007 78076,64 5,342'1& 1,562 78 076,64 5,342% 1 562 5 839.62 1,869% 1,224 62 686,00 3,956% 1,254 0,782% 2,369% 1,22() 

30/11/2007 1:!0 563,72 3,185% 1,611 80563,72 3,185% 1,611 6 387 16 9,376% 1,339 64049,55 2,175% 1,281 0,782% 1479% 1,244 

31'1212007 85 154,65 5,699'>1. 1703 85154,65 5,699% 1,703 6 599.77 3 329% 1,384 66460,75 3,765% 1,329 0,782% 2,273% 1,213 

3110112008 1!9 730,44 5,374··· 1,795 89730,44 5,374% 1,795 6 718.88 • 80'5% 1,409 68935,62 3,724% 1,379 0,843% 2 283% 1,302 

2910212008 99 249,16 10,601!% 1,985 99 249,16 10,608% 1985 7 005.29 4,263% 1,469 74 201,84 7 639% 1,484 0,843% 4,241% 1,3'•1 

31/03.12008 103439,85 4 222o/o 2,069 103 439,85 4,222% 2,069 7 84!!14 12.032% 1,646 76 740 03 3 421% 1,535 0,843% 2,132% 1,3tlll 

30/04'2008 106445,36 2.9ùti7'o 2,129 106445,36 2,906% 2 129 9 349.59 l'J 131% 1,960 79 768,60 3 947% 1,595 0,864% 2,405% 1,41') 

30105/2008 113 401,88 6,535% 2,268 113 401,88 6,535% 2 268 9 815,22 4,980% 2 058 85 893,34 7,678% 1,718 0,864% 4 271% 1,4tl0 

30100/2008 124 706,94 9,Yb'J'I'o 1494 124 706,94 9,969% 2,494 10 346 30 ~411% 2,169 89 545,80 4 252% 1,791 0,864% 2 !>58% 1,511! 

31'07/2008 134 514,19 7,864:>1> 2.690 126286,116 1 266" 2,526 10 650 t2 ;> 942'1(, 2,233 95945 38 7,147% 1919 1266% 4207% 1.5!!1 

2910812008 146 619,61 8999"K> 2 932 121885 287 1,266% 2 558 10 7W95 1 .31 /% 2 263 104 362,59 8 773% 2,087 1266% 5020% 1,6t.1 

29/0912008 151461,85 3,303% 3,029 129504,709 1,266% 2,590 10 890 80 0925% 2284 108368,07 3,838% 2,167 1266% 2 552% 1, /ll:l 
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The op li mization of portfolio management in cmcrging capital market: the case of EDC lnvestments Ltd 

Appendix VI: Monthly return of the constructed portfo lios and their benchmarks (Continued) 

AE.P Sl A /lEP Sl 8 GSEASI 
montnly /lEP St A montilly /lEP Sl 8 monU.Iy GSEASI Benchmar.A BencnmarkA 910ay Tbol Bencnmark B Benchmarkr 

Penoo PEP St A returns Cum returns i'EPsl 8 returns Cum returns GSEASI returns Cum returns BenchmarkA rronfl•t reiJrns CumreiJrns rronflly remns rronr •Y reiJrn> Curn reiJrn. 

31 .110'2008 154431.07 1,960% 3.~9 131917,813 1,863% 2,638 10 781 02 - 1 008% 2,261 107530,139 -0,773% 2,151 1,863% 0,545% 1,7U 
28.' 1112008 154 431 0/ 0,000% 3,089 134375,881 1,863% 2,688 10 573,43 -1 9l6% 2,217 104742103 2 593% 2 095 1,863% -0,365% 1,701.> 
31/12/2008 154 431,07 0,000% 3,089 136879,751 1,863% 2,738 10 431 64 -U41% 2,187 102502,010 -2,139% 2,050 1,863% -0,138% 1,704 

30/01/2009 154 431,07 0,000% 3,089 139420,963 1,857% 2,788 10 220 99 -2,019% 2, 143 100508,774 -1,945% 2 010 1,857% ·0,044% 1,70.:1 

27•0212009 155 391,89 0,622% 3,108 142009, 353 1,857% 2,840 9 836.84 .; 758% 2,063 97233,510 -3,259% 1,945 1,857% ·0,701% 1,W1 

31'0312009 154 190 86 -0,773% 3,084 144645,797 1,857% 2.893 9 247 17 - 5 995% 1,939 93237,934 -4, 109% 1,865 1,857% -1,126% 1,67} 
J()/04'2009 154 190.86 0,000% 3.084 147632,981 2.065% 2,953 8 82?91 -4.588% 1850 87165 861 -6 512% 1 743 2,065% -2 224% 1,635 

2910512009 154 190.81.> 0,000% 3,084 150681,856 2,065% 3,014 7 49ti.02 -15.039% 1,572 84973,084 -2,516% 1699 2,065% -0,225% 1,631 

30002009 154 190,8b 0,000% 3,084 153793,696 2,065% 3,076 5 423.98 -:>7.1>42% 1,137 82193 075 -3,272% 1,644 2,065% -OW3% 1,671 
31/0712009 153 782,65 -0,265% 3,076 156763,609 1931% 3,135 5 230.49 -3,567% 1097 83824 689 1985% 1,676 1,931% 1958% 1 b'>.:l 

31/08/2009 153 78:?,65 0,000% 3,076 159790,874 1931% 3,196 5 900.41 1/,808% 1,237 87351090 4 207% 1 747 1931% 3069% 1,704 

29i09J2009 149 88],b4 -2,536% ] 998 162876,599 1931% 3,258 6 292.14 1.>,639% 1,319 84843 332 -2,871% 1697 1,931% -0,470% 1,b% 

30t10.:2009 149 OG6,23 -0,545% 2,981 166032.907 1938% 3,321 5 378.72 -14.517% 1,128 84785,991 -0,068% 1,696 1,938% 0,935% 1,71) 

30111 2009 1490W,/3 0,000% .2,981 169250,378 1,938% 3,385 5 386.48 0.144% 1,129 84333, 149 -0,534% 1,687 1,938% 0,702% 1,7)4 

31112J2009 149066.23 0.000% 2 981 172530.2 1. 938'Tv 3,451 5 572.34 l 450'l<. 1,168 84227 543 -0,125% 1,685 1,938% 0,906% 1,71'1 
29.01 2010 148 71.1 4} -0,231% 1,974 175472.797 1,706% 3,509 5 62!>.42 0953% 1,180 85030,340 0,953% 1,701 1,706% 1 329'r. 1,7(,j 

2ti,02J2010 149 537,83 0,549% .2,991 178465,582 1706% 3,569 554115 -1498% 1,162 86704 955 1,969% 1,734 1,706% 1,837<r. 1,7% 

31/0312010 157 504,40 5,327% 3150 181509,411 1706% 3,630 6 014.34 1:1.539% 1,261 87367 802 0,764% 1 747 1,706% 1,235% 1,817 

30/04/2010 169 453 13 7,586% 3 389 194697,493 7 266% 3,894 6 518,88 t1Jtl9% 1367 89130 241 2,017% 1783 1, 142% 1580% 1,84& 
31105/2010 191075 88 12,760% 3,822 218364,701 12156% 4,367 7172.08 100)0% 1504 95003 669 6590% 1,900 1,142% 3 866% 1,917 

30.0612010 188138,9] -1,537% 3,763 215453,198 ·1,333% 4,309 6 591 10 ·!! 101% 1,382 92234,024 -2,915% 1,845 1,142% -0.887% 1,900 

30!07'2010 182 59712 -2,946% 3.652 209017,022 -2.987% 4,180 6 394.02 · l .YYO% 1,341 90949,673 -1.392% 1,819 1,016% -0.188% 1,8'J7 
31.08'2010 201897 02 10,57~ 4 038 230954 318 10.495% 4,619 6821.80 u.t.90% 1 430 95797,417 5,330% 1.916 1,016% 3,173% 1,9'•7 

30'092010 ]07 n5.51 2,887% 4,155 237506,594 2,837% 4,750 6 835 71 0]04% 1,433 100696,454 5114% 2 014 1016% 3,065% 2.017 
2911012010 208 341,87 0,297% 4,167 239003,57 0,630% 4,780 6 886.31 u 740% 1,444 102710,740 2.000% 2,054 0,984% 1,492% 2,0.17 

30/11/2010 224 037,77 7,534% 4,481 257114,98 7 578% 5,142 7 101 .23 3,1]1% 1,489 106297,990 3,493% 2 126 0,984% 2,238% 2,Ü')j 

31/12/2010 239 035,20 6,694% 4,781 273555,868 6,394% 5.471 7 369.20 3,774% 1,545 113039,434 6,342% 2,261 0,984% 3,06.:1% 2,1W 
Avt!riJQe monthly return 2,701% 2,915% 0958% 1,418% 1,202% 1.310% 
Monthly standard devratior 3,545% 2.983% (, 574% 3,165% 0,497% 1,491% 

Annual standard devrdtiOn 12.2807'.. 10 333% n 774% 10,965% 1,720% 5.168% 

Source: The Bank of Ghana, The Ghana Stock Exchange 
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Appendix VII: Country Index data 
Date Mo rocco Egypt Ghana Mauritus Nigeria South Africa Botswana 

1 
28/02/2000 -5,61% -8,70% -0,26% -1,84% 4,08% -5,78% 2,88% 
31/03/2000 1,27% -1,44% 3,15% -3,41% -0,36% -0,09% 2,92% 
30/04/2000 -5,86% -12,07% 13,73% -1,26% -1,23% -6,68% 1,40% 
31/05/2000 4,100~ -0,74% -6,78% 0,96% 3,44% -1,09% -0,01% 
30/06/2000 -0,75% -12,84% 0,64% -0,28% 6,09% 5,47% -3,79% 
31/07/2000 -5,85% -9,01% 0,500~ -1,34% 6,71% 0,68% 4,51% 
31/08/2000 5,72% -2,17% 0,01% -0,63% 7,15% 9,71% 4,48% 
30/09/2000 -1,57% -9,72% 4,06% 0,58% -1,29% -2,57% -5,84% 
31/10/2000 -2,51% -2,15% 0,97% 0,24% 1,60% -1,50% -0,49% 
30/11/2000 -4,82% 6,74% -0,33% -1,17% -3,69% -4,08% -2,82% 
31/12/2000 -2,12% -1,27% -0,96% -2,67% 13,58% 5,87% 1,90% 
31/01/2001 -3,58% 4,40% 0,06% 0, 22% 8,42% 9,53% -0,10% 
28/02/2001 11,67% -12,27% 2,45% 1,49% 4,39% -0,29% 11,07% 
31/03/2001 -2,88% -8,82% 2,23% -1,28% -0,23% -9,22% 7,43% 
30/04/2001 -3,41% 4,60% -0,15% 2,11% 4,71% 9,99% 4,32% 
31/05/2001 -1,88% 2,72% -0,37% -4,300/6 5,86% 4, 14% 7,72% 
30/06/2001 -3,00% -7,62% 4,23% 1,08% 7,72% -1,95% 4,56% 
31/07/2001 -6,46% -8,06% 9,83% -3,93% -3,30% -6,97% 5,77% 
31/08/2001 4,22% 13,77% -7,29% -1,61% -2,34% 5,09% 2,74% 
30/09/ 2001 -3,64% -8,41% 0,68% -2,62% -0,53% -10,00% 0,09% 
31/10/2001 -5,01% -2,81% 0,52% -1,95% 7,95% 5,95% 4,14% 
30/11/2001 3, 95°/o -9,67% -0,26% -0,23% 0,70% 10,98 Vo 3, 14~10 

31/12/2001 0,16% -1,79% -0,27% -2,14% -1,85% 11,19% 2,83% 
31/01/2002 -3,47% -8,58% 0,15% 9,67% -2,86% -1,02% 4,84% 
28/02/2002 -1,08% 9,58% 1,31% -0,25% -0,64% 5,24% 0,51% 
29/03/2002 -0,02% 3,23% 3,94% 0,13% 5,98% 1,29% 2,21% 
30/04/2002 -3,33% -6,45% 2,28% -5,300~ 1,65% -0,07% -1,74% 

31/05/2002 -2,60% 0,70% 9,34% 0,11% 0,77% 1,75% 0,54% 
28/06/2002 -2,26% -1,54% 8,24% 1,31% 8,31% -4,71% -2,37% 

31/07/2002 -4,65% -0,68% 2,85% 1,97% 0,14% -13,31% -2,99% 
30/08/2002 2,31% 1,85% -10,30% 2,61% -1,05% 4,74% 1,04% 
30/09/2002 -3,83% 1,79% -0,09% 1,200~ -4,19% -2,19% -0,47% 

31/10/2002 -1,71% 0,37% 2,39% -0,19% -3,05% -0,94% -1,25% 

29/11/2002 2,10% 1,58% 1,71% 1,77% 1,500~ 2,00% 2,99% 

31/12/2002 0,98% -0,14% 2,40% 3,51% 4,43% -3,00% -1,09% 

31/01/2003 3,01% 16,65% 2,82% 12,300~ 9,57% -5, 16% -2,25% 
28/02/2003 4,87% -3,98% 3,93% -5,55% 2,78% -4,50% -5,24% 

31/03/2003 -4,36% 2,08% 10,24% 0,44% -1,01% -8,60% -1,15% 

30/04/2003 6,30% 13,92% 7,47% 6,85% -0,32% -2,21% -0,77% 
30/05/2003 1,82% 15,56% 5,58% 4,57% 4,44% 14,03% 0,02% 

30/06/2003 6,96% 4,58% 11,78% 2,39% 3,40% -2,48% -1,37% 1 
31/07/2003 -1,18% -4,82% 11,06% -2,26% -4, 14% 5,48% 0,12% 

28/08/2003 5,17% 11,22% 9,02% -0,98% 12,45% 4,33% 0,94% 

30/09/2003 1,11% 18,29% 4,72% 5,04% 5,100~ -2,88% 3,85% 

31/10/2003 1,12% 10,300~ 9,67% 7,17% 13,59% 9,41% 1,93% 

28/11/2003 1,94% 1,22% 13,86% 3,18% 3,07% -0,37% 3,27% 

31/12/2003 2,13% 6,52% 7,65% 0,49% 4,19% 6,76% 1,22% 

30/01/2004 4,37% 14,05% 6,88% 5,83% 12,84% 4,45% 1,00% 

20/02/2004 3,04% 0,65% 13,55% 1,94% 5,00% 1,24% 3,82% 

31/03/2004 5,48% 5,05% 31,35% 2,49% -3,99% 2,65% 2,27% 1 
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Appendix VII: Country Index data (Continued) 

Date Morocco Egypt Ghana Ma uri tus Nigeria South Africë Botswana 

30/04/2004 3,30% 10,17% 14,87% 5,85% 12,65% -1,55% 4,18% 

28/05/2004 -1,66% -7,45% 0,00% 1,07% 5,78% -2,08% 2,61% 

30/06/2004 -1,00"!6 1,41% 8,27% 0,78% 0,00% -1,93% -0,66% 

29/07/2004 0,35% 9,47% 1,10% -0,84% -1,87% 1,35% -0,27% 

31/08/2004 1,46% 11,11% 2,71% -1,15% -7,38% 8,94% -0,06% 

30/09/2004 -1,53% 7,93% -4,35% 2,91% -8,29% 5,38% 2,02% 

29/10/2004 -15,61% 0,00% -0,93% 1,59% 2,71% -1,12% 0,20% 

30/11/2004 3,35% 27,39% -2,68% 3,16% -0,36% 7,40% 0,43% 

31/12/2004 14,95% 6,58% 0,76% 2,63% 2,47% 1,33% -0,79% 

31/01/2005 0,89% 36,60% 1,34% 2,67% -3,23% 1,12% 0,50% 

28/02/2005 -2,54% 11,47% -2,21% 0,89% -4,86% 5,30% 1,32% 

31/03/2005 -1,36% 0,19% -4,21% 1,08% -5,79% -1, 32% 2,71% 

29/04/2005 2,03% 6,87% -5,36% -4,08% 6,19% -5,58% 2,35% 

31/05/2005 4,74% 2,45% -0,95% 0,07% -2,18% 9,80% 3,40% 

30/06/2005 -0,37% 12,57% -3,100,1, 1,28% 0,39% 2,67% 2,44% 

29/07/2005 4,98% 0,75% -14,16% 1,77% 1,61% 6,99% 1,11% 

31/08/2005 4,01% -1,02% -3,78% 4,17% 4,68% 1,79% -0,09% 

30/09/2005 0,24% 13,73% 0,74% 8,58% 7,41% 9,48% 4,83% 

31/10/2005 3,27% 2,65% 0,34% -2,55% 5,02% -2,62% 1,90% 

30/11/2005 5,34% 0,28% -2,07% 0,91% -5,87% 2,08% 0,38% 

30/12/2005 -0,38% 10,99% -0,51% -1,82% -1,11% 7,88% 0,31% 

31/01/2006 20,13% 26,73% -1,600/o 2,72% -1,58% 9,11% 2,93% 

28/02/2006 4,61% -10, 58% 0,800,1, 2,43% 0,58% -3,34% 4,07% 

31/03/2006 5,57% -4,57% 0,72% 0, 27% -2,12% 6,64% 3,51% 

28/04/2006 9,89% -3,48% 0,3476 -2,42% -0,15% 3,85% 1,98% 

31/05/2006 -11,50% -17,89% 1,33% -1,92% 6,200,1, -2, 70% 2,30% 

30/06/2006 0,39% -11,01% -0,22% 3,64% 5,72% 3,27% 4,07% 

31/07/2006 -1,60% 18,89% 1,08% 3,56% 6,57% -1,66% 4,79% 

31/08/2006 11,52% 9,84% 0,57% 5,08% 18,71% 5,11% 8,73% 

29/09/2006 2,51% 3,400!6 0,61% 5,47% -1,85% 1,92% 5,68% 

31/10/2006 4,48% 2,55% 0,60% 11,07% 0,49% 4,31% 14,43% 

30/11/2006 8,20% -0,74% 0,39% 16,63% -3,10% 2,62% 0,72% 

29/12/2006 3,27% 6,29% 0,26% -3,71% 5,46% 4,03% 1,22% 

31/01/2007 10,98% -4,27% 0,07% 4,08% 10,27% 2,14% 3,54% 

28/02/2007 2,500!6 7,33% 0,70% 3,78% 10,73% 1,37% 12,19% 

30/03/2007 7,29% 0,37% 0,94% 3,49% 6,69% 5,70% 8,29% 
30/04/2007 7,24% 3,29% 0,93% 2,59% 8,44% 3,31% 2,15% 

31/05/2007 -3,82% 4,60% 1,65% -2,89% 5,95% 1,62% 11,34% 

29/06/2007 -3,29% 0,43% 1,34% 6,84% 2,44% 0,73% 8,400,1, 

31/07/2007 1,24% 5,65% 0,89% 2,98% 3,66% 0,00% 2,81% 

31/08/2007 8,73% -6,01% 4,04% -1,37% -5,15% 0,00% -0,13% 

28/09/2007 1,54% 11,59% 2,15% 6,03% -0,12% 0,00% -0,99% 

31/10/2007 0,26% 8,60% 2,87% 11,32% -0,05% 0,00% -5,64% 

30/11/2007 -1,32% 3,52% 9,38% 6,52% 7,94% 0,00% -2,93% 

31/12/2007 0,09% 8,52% 3,33% 1,21% 4,93% 0,00% -5,88% 

31/01/2008 8,78% -2,99% 1,80% 6,11% 3,00% 0,00% -1,84% 

29/02/2008 4,86% 10,75% 4,26% 2,45% 11,11% 0,00"!6 -0,96% 

31/03/2008 1,42% 0,20% 12,03% -6,59% -3,16% 0,00% -1,36% 

30/04/2008 -2,04% 3,78% 19,13% -1,45% -5,67% 0,00% -10, 12% 
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Appendix VII: Country Index data (end) 

Date Morocco Egypt Ghana Mau ri tus Nigeria South Africa Botswana 

30/05/2008 0,898% -6,187% 4,980% 1,194% -0,861% 0,000"!6 -4,465% 

30/06/2008 -2,245% -11,124% 5,411% -1,795% -5,057% 0,000% 3,596% 
31/07/2008 -0,397% -5,862% 2,942% -6,030% -5,073% 4,044% 3,165% 

29/08/2008 -1,020% -9,469% 1,317% -4,345% -10,020% 0,000"!6 4,390% 

30/09/2008 -10,742% -15,714% 0,925% -5,451% -3,292% -20,557% 10,052% 

31/10/2008 -4,086% -33,190% -1,008% -15,171% -21,400% -11,933% -1,825% 

28/11/2008 -7,165% -14,2600,1, -1,926% -11,821% -7,742% 1,038% -6,443% 

31/12/2008 -1,214% 13,670% -1,341% 0,996% -6,155% 1,413% -10,037% 

30/01/2009 -7,747% -15,698% -2,019% -3,796% -30,642% -4,366% -3,323% 

27/02/2009 10,620% -7,158% -3,759% -18,588% 7,167% -10,232% -4,469% 

31/03/2009 -7,202% 16,577% -5,995% 15,727% -15,194% 12,656% -0,715% 

30/04/2009 5,151% 23,782% -4,396% 5,057% 8,403% -0,747% -4,819% 

29/05/2009 0,791% 9,130% -15,210% 15,057% 38,198% 10,285% -0,823% 

30/06/2009 5,117% 0,663% -27,642% 9,389% -9,558% -2,030% 2,352% 

31/07/2009 -5,323% 8,254% -3,567% 4,603% -5,863% 8,742% 2,572% 

31/08/2009 0,702% 8,940% 12,808% 0,766% -9,007% 4,051% 5,353% 

30/09/2009 -2,564% 0,538% 6,639% 10,779% -4,103% -1,174% 2,504% 

30/10/2009 0,097% 3,025% -14,517% 1,600% -1,180% 5,676% 1,549% 

30/11/2009 -5,264% -15,759% 0,144% -3,060% -3,643% 1,700% 7,097% 

31/12/2009 2,305% 5,799% 3,450% 1,884% -0,872% 2,878% -3,554% 

28/01/2010 5,206% 7,848% 0,322% 3,609% 8,223% 1,265% 1,137% 

26/02/ 2010 0,995% 0,348% 0,789~1o -4,342% 1,975% -4,170% 4,994% 

31/03/2010 2,902% 1,291% 6,744% -0,402% 12,970% 7,409% -2,761% 

30/04/2010 7,603% 9,486% 8,389% 2,915% 1,876% -0,389% 0,925% 

31/05/2010 - 1,778% -12,114% 10,020% -4,582% -1,021% -5,005% -3,536% 

30/06/2010 -2,441% -7,878% -8,101% 2,745% -3,052% 0,204% 0,989% 

30/07/2010 0,073% 4,698% -2,990% 3,742% 1,813% 4,025% 1,658% 

31/08/2010 -0,393% 1,447% 6,690% 0,210% -6,098% -3,884% -0,5900,1, 

30/09/2010 1,365% 3,532% -0,592% 2,395% -5,018% 5,360% -0,544% 

29/10/2010 2,525% 0,856% 1,546% 5,735% 8,640% 5,977% -0,472% 

30/11/2010 0,225% 0,206% 3,121% 2,414% -1,108% 2,466% -2,956% 

31/12/2010 3,526% 6,522% 3,774% 3,181% 0,024% 3,007% -10,145% 

Annal 50 17,62% 34,07% 22,87% 17,31% 25,78% 18,82% 14,24% 

Annal returr 9,15% 17,07% 21,41% 14, 700,1, 14,19% 13,15% 14,92% 

Source: African Business Resear ch lnstitute 
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