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ABSTRACT

Investors are albways conscious of their
investment decision as they continually
target rewarding investments.  Portfolio
selection plays  an important role in
meeting this target. Tradiionally,  the
Sharpe’s Capital  Asset Pricing Model

and  Markowitz Portfolio Model  have
dominated  the  scene of  portfolio
selection, their drawhacks

notwithstandimge. v This paper capitalized
on the strengths! of these madels and

developed  an cempivical  moaodel  that
7

“living in the [uture.

establishes a minumum vare of retnon of

the
‘extt” of a scearity in the
portfolio  upon  which «a rovwarding
(cflicient)  portfolio Jormed  end
resource cfficienily and proportiondtely
allocated 1o the selected scecurities. Apart
[from risk averse investors dominating the
mearhet, inconsistency in the risk- return-
rule was  evident.

any  sccurity,  wlich  determines

enfrance’ or

Iy

Therefore a more

comprehensive or composite approach of

caned
recommoended,

hoth quantirarive
approaches iy
others.

gualitative
amaony

1 INTRODUCTION
Investiment onc ol the
accommodating  the

18 means
and

uncertamtics ol life. Tenee itis smd

VAEATICS

ol

to be the profitable postponement of
immediale consumption. In other
words, investment  ensurces  beller
However, this is
only attainable if and only if proper
wlentilication, analysis and sclection®
ol alternative imvestment
apportunitics arc carrred out. It s not
the case of rule of thumb but a
conscientious cffort to geleet the best
amonyg, alternative ()pli()gs.

Iissentially, investingent may be in
mtangible  (financial) or tangible
(real) assets. In cither assct, the
analytical approach to ‘the choice of
the most profitable  wvsset  differs.
Biven within investment in financial
asset, which forms part of this paper,
the analytical  approach  differs.
Basically, two ways arc outstanding
in approaching investment decision in
financial asscts. Thesce arc

i)  Analyzing and sclecting
individual sccuritics

i) Analyzing and sclecting
componcnts of sccuritics
(Portfolios).
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The choice of
approaches

any  of the two
depends on the
pereeption, knowledge and income of
the analyst/ vestor, among  other
things. But the point to note is that in
cither  approach,  mvestments  are
sclected based on acceptable criteria,
Thus, both puarantees focus for the
mvestor on the best yielding securitics
o mvest,

bes

This notwithstanding, the
sccond approach,  portfolio
analysis and sclection, is preferred for
the purposes of this paper.

Portfolio  analysis  prepares
good ground for portfolio selection,
as 1t tries o determine the expected
return and  risk  associated  with
individual securities that make up the
porttolio.  Thus, portfolio sclection
commences when proper analysis has
been concluded,  Portfolio analysis
helpsm identifying active portfolios
ftom  which most
portiohos are scelected,

Effortis made i this paper to
adoptan cmpirical approach by using,
stocks quoted i the Nigerian Stock
Exchange to demonstrate the portfolio
sclection theory,

the preferred

HUmust be noted and
very amportantly  too that portfolio
sclection  starts with analysis  of
mdividual securities using appropriate
return sk models,

2.0

Theoretical Framework
olio sclection i1s sccond to the
ast stage moinvestment! decision in
fmancial assets. s based on the
Markowitz Portfolio Model which 1S

yi i
Ot
.

'
!
i .
!

built on the following assumptions

(Sarkis, 1983)

1. Investors  focus  on the
cxpected rate of return and on
the variance of a sccurity,

2. Investors prefer more returns
and less risk.

3, nvestors  wish to hold
clficient portfolios:  Those

yiclding maximum cxpected
return for a given level of risk
or mimumum risk for a given
level of expected return,

4, Investors  apree on the
probability  distribution  of
rates of return on securitics,

The  model has  its weaknesses

cspecially in providing o definite
[ramework for determining the values
ol indrvidual
Conscquently, Sharpe (1964)
developed a testable model  called
Capital Asset Pricing Model (CAPM).
This model s used for determimimyg
the  prices ol

assets  or portfolios,

financial  assets
(sccurities) and is based on a number
ol assumptions as follows:

i, There are many  investors,
cach  with  an  endowment
(wealth) that 1S small
compared o the  (otal

endowment of all investors,
Investors are price-takers, in
that they  act as  though
sceurtty prices are unalfected
by their own trades.

2. All investors plan for
tdentical holding period.

onc
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3. Investments are limited to a
universe ol publicly  traded
financial  asscts,  such  as
stocks and bonds, micl to risk-
frcc borrowing  or
arrangements.

lending

. Investors pay no  taxes on
rcturns  and no  transaction
cost (commission and service
charges) on trades n
sceuriics,

5. All nvestors  are rational

mean-varianee
That s
average

optimizers,
mvestors are risk-
individuals who
maximize the expected ability

of their end-of-period wealth.

0. All investors analyscs
sccurttics  in the same  way

and share the same cconomic

view ol world (Bodic ¢t al,

1989)

These  models  have  there
mherent drawbacks especially when
applying them in real hife situation.
According to Copeland ¢t al (1988) in
Astogbu et al (1999)  “virtually

cveryone of the assumptions under

which the capital asset pricing theory

s derved s o violated i the real
world™, These pitlfalls
notwithstanding,  the  models  have

been o sustamed and pood guiding
tool i portfolio analysis and sclection
m our generation,  The models can
assist an in\'cxtdrl’:m;\ly.\'l to assess and
idividual - portfolio, market
portiolio  and the most  profitable

select

portfolio (optimum portfolio) within
the market portfolio.

Lsscentially, the inclusion of a
stock m the optimal portfolio is
always related to its excess return o
Beta ratio.  According to Elton and
Ciruber (1987) cxcess return is the
difference  between  the  expected
rcturn on the stock and the riskless
rate of interest such as the rate on a
treasury bill or CBN Certificates. The
cxceess return to Beta ratio measures
the additional return on a sccurity
(heyond that offered by a riskless
assct) per untt of nondiversifiable risk

(the nisk we cannot avoid).  This ts
mathematically expressed as.
(1), Riom Re

13;
Where Ry = expected return on

stock :

Re = return on a riskless asset
B = the expected change in the rate

of rcturn on stock | associated
with a 1% change in the market
retum.,

But cxpected return on stock 1 or a
portfolio according to CAMP model
1s determmed by three variables: the
risk-free retum, the market return and
the market sensitivity of the asselt
(Okercke, 1997). This is cxpressed
as. _
(2)....E(R) = R, » By [I(IR,) - R

Where
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Ry = Rate of rcturn on risk free
asset (eg TB, CBN Certificate,
cle) for the portfolio,

B; = Beta cocflicient of the assct
for the portfolio

(R,) = Lxpccted return on the

market portfohio

LE(R,,) -R;) = LExcess cxpcclcc} return
on the market.

1 (R) = The cxpected return on the
sccurity i.e. stock.

Beta coefhicient (131} mcasures  the
risk of an assct or portfolio relative to
the risk of the market portfolio. 1t is
represented thus

() By = Cov(; R) or Cov (RiR,)

Var (R,) ('_)2,,,

The cquation 2 abowe can be used to
denve expected return E(R) for the
portfolio (Rp). Thus

(). ERp) = B,
———

Where BB,, = Bela cocfficient tor the

market  portfolio, which  can  be

represented as

”'m !i(Rm) = Rl)

(5) ......... Bm = _E‘_Oi(_[f:;_n)_
Var(R,,)

From cquation 3, covariance of return
on stock 1 oand market portfolio in
(cov(R,., R,) is
represented as

mathematically

((') "'c"‘)\.(l(ullln) i .L!S.(.,:.I{“t.)(lgnﬂ_: Bm)
n -1

Where R is return on stock 1 for year
l- 5

R, 15 the average return on stock 1 i.c

1{“/“
R = ll_m_c markct return at yecar L,
R,, = average market return ic R, /n.

R, R, Rmt Rm can bc“s_ymbolically
expressed as [ollows

{ A1) snansie Ry = D;_LEJ___‘_.L)Q
Py
Where
Ri, = the rate of return for stock 1 at
time t
Dy = Iividend yield at time t
Py = Current market price of stock
Py = Bepmnmng market price ol stock
or previous markel price
_‘3___‘1') Py Capital gain
0 -
OR
(7“) ......... Ru = )" »:*}f“
I,

Where Y, = Naira valuc of the
stock  te Net price + Dividend
(Income from the stock)

I’ = Current market price of the stock.

Where N = number of years
The above can be rewritten as:

(D0 Ruw = Ry = Py D= P Pyt D,
l‘i - l'| B | “u»l
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Where P, the closimg market
prices of Niperian Stock  xchange

(NSI2) all shares imdex at the end of

yecar .
| LA the same price relative at the
cend of year L
(That s, the market
previous year).

price  for the
/P = the carrent divadend-to-price
ratio for ycar t - |

D, = Annuahized dividend  for
sceurtties traded i the stock
exchange.

OR
0 157 R, TR L Yo |
L

Where Y,,= Naira value of the market
portfohio including dividends

" 5 = Curent price ol market
portfoho.
1§ 1< — R, == R,

N

Where N = number of years.
Recall cquation 3, variance of market

return (m) can be

(Var(Rm) or
expressed thus.
5 | W Q'm = (RyRy) I
or
I 5 R Q'm - Var(ymy)

The cxcess return 1o beta ratto per
markct portfohio is expressed as

(13). i, R, - R/,

The risk associated with a scecurity or
market portfolio can be determined by
s standard  dewviation, This s
mathematically represented as:

B
(1) e 2 L0 O, =)

o —
(15)...and variance, @7 = 2(R; IR

whoere R
security tat time t
Ry = Average expected peturn

cxpected return for

n = number of years.

: @)

Standard DeviationSw'for  market
portfolio 15 represented
mathematically as

e 02 T (R.@ R,)

(17)...and variance (’m = J/n

:)_.( Rm o ]{m)z

Where Ry, = cxpected market return

* R, = Average market return

Covariance ol a single sceurity return
and  market return 1s respectively
represented as

1 3.1 T Cov (R;,) = _g2
I{is
4L —— CaviiRy) = B
]{"l

Where ¢, om, Ry and R, as dclined
above.
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above  mathematical
expressions, we can deduce that a
stock 1s sclected among sccuritics in
the portfolio if the excess return (o
Beta ratio of a sceurily s greater than
the excess return to Beta ratio of the
market portfoho. Thus, a sccurity in a
portfolio 1s sclected when

_L{n _:.._l_{,[ > 15.[1_;._"___]_{. i
lxi ‘;IIL

Where Ry = rnisk free rate (CBN
Certificates 1s applicd). The beta ratio
of the market portfolio,

I'rom the

Ry - Ry
- ~ becomes

the mimimum rate of return for any
sceurity to be scelected and included in
the portlolio. It 1s the rate that
determines the ‘entrance’ or ‘exit’ of
a sccurity ina portfolio. It is the rate
that cuts off any sccurity irom being
sclected among  the  portfolio  of
sccuritics.  Thus, any sccurity in the
portfolio that satisfics cquation (20)
above is sclected and included among
Rewarding  (LEfficient)__ Portfolio,
Otherwise exclude.

Having  determined  the  rewarding
(cfhicient) portfolio, 1t is important to
determane how much of the available
resources  that must be mvested i
cach sccunity in the portfolio. This is

the percentage  mvested in cach
sccurtty  and it s mathematically
expressed by Elton and Gruber (1987)

as

“The

2, ST, Al £

"X Z;

il
(22) ... where Z;=_B; (Ri_- R -C*)

Qei? 13,

Where  Qei? = Variance = @2
C = Cut-offralc: = R, Ry

B
¥ Mecethodology
The data used in this paper were
maimnly  sccondary daia. This s

because of the nature of the study and

in an cffort to achieve the objective 6f

the paper.  Essentially

collected from:

1) Nigerian Stock Exchange l";él
Book (1997 and 2000)

1) Journals relevant to the study

i)  CBN annual report.

iv)  Semumnar/Rescarch
financial markets.

V) Business ‘Timces.

data

weee

papers  d&h

analysis  and  sclection  of
sceuritics for this paper is strictly
bascd on  sccuritics histed on  the
Nigerian Stock Exchange. According
to NSE (2000) there are 268 scceuritics
listed on the Exchange made up of |
Government  Stocks, 58  industnal
Loan (Dcbenture/Preference)  Stock
and 195 Equity/Ordinary  shares of
companics as at 1999,

Our portfolio  selection s
from 195 LEquity/Ordinary sharcs of
companics quotcd in the Nigerian
Stock  Exchange (NSE). These
companies  cul  across  the  varwous

.
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A random
camphing of non-profitable techmique
vas  adopted. This mvolved the
samples

scctors of the cconomy.

<clection  of that  arc
convement and most accessible to the
resccher  especially o petiing
mflormation/data, The
companics are sclected from both first
tcr sccuntics market and second tier
sccunttics  market, In all, the
rescarcher randomly sclected hive (5)
public quoted companies as follows:

televant

1. First Bank of Nigeria PLC (I3)
2. Nigeria Breweries PLC (NB)

3. Mol PLC (M)

4. Lever Brothers Nigeria PLC (1LI3)
S. 0 Rokana Industries PLO (R

These companies are representative ol

the various scctors of the cconomy.,
The analysis  of  these
securtties and subscquent selection as
bascd on theorctical framework ol 2.0
above mathematical
cxpressions shown m equations 1 to
22, These cquations are used
return to - Bela
ratio of both individual sccurtties and
market portfolio upon which selection

and the

determining excess

is made as well as the pereentage of

avarlable funds to be mvested i cach
seaurty deternmunced.

4.0 Computation ol Sccurities
Decision variables in the Portfolio
The deciston  vanables  are
computed as shown below.

major

4.1 Calculation of  expected

rctin and  average

return ol

individual sccurities.  This adopled
cquations  7(1) and 8 respectively,
Determination of standard deviation
() variance (@?'m), Covariance
(cov) and beta (b,,). These arc
calculated using cquations 9, 16, 17,
19 and S respectively

TABLE  1: SUMMARY OF THE
RESULTS OF THE CALCULATIONS

Decision Variables Portfolio
I3 N3 M LB R1
Return (Ry) 1995 2398 -6668 .36 0.67 0
1996 2.64 6667 141 4.57 0
1997 3.67 20672 446 -2.46 0
1998 41.0 2589 1418 4.0l 0O
1999 0.8945 -3.04 6398 -7.79 0

Av.Retn (1Ry,) 3.44 752,11 5.3 -3.64 0
Variance (%) 3475 177 2404 7.596 0
sSid Deve (40) 589 96925 490 276 0
Covaranee (Cov)1. 71 42184 0914 -0.76 ]
Heta () (.045 000001 038 -0.0998 0

TADBLIE 2: MARKET VALUES

Rosi. i \(.)rn?‘ e Cov b
95  1.05
9o 1.81
Ot S
98 -4.53
99 -8.27
-1.2 1947 4,41 -3.675 -0.189
4.3 Calculating the excess return

to beta ratio for individual securitics
and market portfolio using cquations
I and 13 respectively.

TABLE 3: EXCESS RETURN TO BETA
RATIO FOR SECURITIES (SINGLE AND
PORTFOLIO)

S/N Sceurity R - Ry R, B
bi b|l\
1. Farst Bank 66.53

2. Nogeria Breweries  11,540,000.00
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| B

For instance, Lever Brothers PLC that
s the least nisky sceunity (2.7%) is
allocated 58.62% of the mvestment
Nigenian Brewenes that s most

2 1
while
%

o

rrsay (4208 14%5) 1< allocated almost
wneg ( 0042°%) Fvidently, these
i My  that the Nigenan
“apetal Market s donmnated by nisk

awerse myvestors, who are willing to

awves! (alloczic) preater <hare of then

CSaOmE OCS M doss kv socumilies,. Thas
y .

=Y o X sSame rcsuil o mm o most

» Recommendations

In order to cnsure a  dependable,
mcdium and long-term consohidation
perceptive of the capital market, the
following rccommendations are
~rollered.
Investors should adopt
appropriatc. model i sclecting thew
portfohio. The use of rule of thumb s
not acceptable.  In

should  be

addition, cflort
made by the nvesting,
public and/or analyst to have an on
the spot information concermng, the
activities of the company. This 1s to
confirm what 15 reported i the paper,
upon which decisions were reached.
Furthcrmore, investors or her agents
should not only usc risk component in
an investment in the selection of such
sccurity.  Others determinants ke
clficiency i resources  utithization,
cconomic  cycle, cte  should be
considered simultancously. This calls
for a more comprchensive  or
composite approach, which involves
both  quantitaive  and  qualitative
approaches to portfolio selection.

Government should strcamline

Crigorous  computations  in
“construct  an

their
policics to enhance the stability of the
cconomy.  This will ensure cnabling
business  cnvironment  upon  which
prediction, projections and investment
decision can be taken with little or no
margin of crror. .

There must be constant check
on the components of the portfolio in
order to allow ‘entrance’ and ‘cxist’
of sccuntics in the portfolio. The will
assist the investor in adding and
dropping sccurntics in the portfolio in

order to maximize rcturn  while
reducing nisk.

7.0 Conclusion

Portfolio sclection in the Nigerian
Capital Market  requires some

order to
optimum portfoho.
Liffort has been made in this paper to
apply  a number  of modcls in
determining the  sceurity  among
sample sceecuritics to be included in the
portfolio. This  sample  portfolio
sclection is a guide to investment
analyst and/or investors in
constructing  an  optimum portfohio
given any number of securitics. A
vibrant Nigerian capital market and
other emerging markets 1s guaranteed
morce cspecially when the
reccommendations proffered above are
considered with all the scriousness it
deserves.
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X Mobil 136.30
4. Lever Brothers 38.20
5. Rokina 00.00

Portfolio 1.26
I-xcess Return to beta ratio for market
portfolio

}{uu = Rf
. = 720

A sccunity i1s included i the portfolio
il that sccurity satisfics the following
cquation. .

th o5 _B_{.- &_Rm‘:_,lil

b, B

I'rom the caleulation, sceuritics 1 to 4
e larst Bank  PLC,  Nigerian
Brewceries, Mobil and L.ever Brothers
should form the rewarding (optimum)
portfoho, as they satisfy the cquation.
Rokana Industrics PLC should not be
mcorporated in the portfolio  and
therefore eliminated from the model.

It 15 important 1o dctermine
how much of the available resources
should be invested in cach sccurity.,
They are shown in 4.4 below,

4.4 Calculation of
Investment  in cach  sccurity.
Equations 21 and 22 arc applicd.

TABLE 4 PROPORTION TO BE
INVESTED IN EACH SECURITY

Portfolio 7, TPercentape invested
(o) (xi)

1. Furst Dank 0.803 11.97

2 Nig. Breweries 0.0000029 .00042

A Mol (0.20397 2941

4. Lever Drothers  0L406GS S8.62
Y7, ~(LGYAS

Csatisfied  the

percentage ol

5.0 Interpretation

It will be obscrved from the annual
returns and average rcturns that there
1s a general drop in 1999 in all the
sceurilics. The returns and  risk
associated with the sccuritics is not in
hine with the risk-return rule, which
states that, the higher the risk, the
higher the return.  For instance, onc
would expeet Ifirst Bank PLC that is
riskier (g0 = 5.8%) than Mobil PLC
(o have a higher average return.
Instead Mobil that 1s less risky (g0 =
4.90%) has a higher return of 530%.
However, Nigeria  Breweries PLC
risk-return-rule. The
mmconststency in the return behaviour
may be attributed to the fluctuations
in the cconomic policics and indices.
It makes predictions, projections and
mvestment decisions very difficult.

The excess return to beta ratio
for the sccuritics  sclected  when
comparcd with the average return of
the individual sccurities established a
trend. The ratio incrcascs  with
mcrease in average return, But when
compared with standard deviation the
trend 1s not consistent. For instance,
First Bank PLC has a standard
deviation of 5.89% and a ratio of
66.53 and Mobil PLC has a slandard
deviation of 4.9% and a ratio of
136.3.

I'rom table 4, we observe that
the proportion to be invested in cach
sccurity 1s governed by the level of
risk associated with a sceurity.  The
lower the  risk  the  higher the
pereentage allocated to that sccurity.
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