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Needfor Sanitised Investment Culture.
There is an apparent degradation of the
quality oflife and investment in Nigeria.

Introduction

petroleum marketers over an 11 year
period. The optimisation process
involves the introduction of the Elton
Gruber-Padberg approach which uses
thesimple risk adjusted ranking devices
to determine,first, the limit of assets in
aportfolio and theweightsyielding high
returnsdeterminedusing quantification
tools. Optimal portfolio is determined
to consistof assetsof UnionBank,Mobil
and Dunlop using Elton-Gruber
Paderg approach. Multiple Analysis of
Varianceis used.Results show thatnon
linear objective functions and
optimisation techniques describe the
investments getter and yield high
returns; thus discouraging a naive and
qualitative investment approach.

* Dr (Mrs) C. Chinelo Ikoku is the Head, Deparment
of Finance and Banking, University of Port Harcourt.
Mr Stephen B. Vilawa is an MBA graduate of the
Department of Finance and Banking, University of
Port Harcourt.

Every rational investor will seek to
increase his wealth of assets through
high yield or return on investment and
by minimising risk. The accurate
quantificationof returnand risk involves
the import of mathematical science and
management science tools as are
employed in this work using Simplex
algorithms, Gauss-Seidel iteration,
Markowitz-Lagrangian approach,
Cobb-Douglasfunction and Quadratic
Kuhn-TukaAlgorithms. Twentyassetsof
corporations are randomly selected
from an assortment of economicsectors
namely: agriculture, banking,
automobile and tyre, pharmaceutical
and animalfeeds, breweries, chemical
and paints, conglomerates, and
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ideas of optimisation techniques and
their application to portfolio analysis,
thus leading to efficient management.
Investors with business acumen are
primarily concerned with how to get
large positive returns on their portfolio
of assets. The investors seek the security
in the capital or money market that is
often influenced by government policies,
political process, legislative enactment
etc. Naive investors sometimes rely on
the overall marketing index that will
invoke the use of special decision
making tools. As the quality of our
financial market improves, portfolio
evaluation and choice is being guided
with the use of quantitative techniques
or deterministic models developed on a
logical premise.

David and Starr (1965) define a
model as an abstraction or simplified
representation of reality intended to
explain the behaviour or some aspect
of it.Deterministic models are the most
commonly and extensively used models
because there is in the discipline of
mathematics, an inherent rigour that
compels the relationships that exist
among the variables, and a powerful tool
for the manipulation of data that enables
deriving conclusions from given
premises. Thus, many large market
situations can be simulated and analysed
with the use of mathematical models.

Mathematically, linear programming
techniques assume linearity between the
variables and the problems, while in non
linear optimisation techniques the
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Optimisation Techniques: TheNeed
One of the centra! goals of this work is
to understand in-depth the fundamental

Unless there is a total sanitation of the
whole system, both politically and
morally, economic distress in an
unimaginable scale is sure to wreck the
investment institution, dimming the
future further. A gloomy future can be
averted by restoring a higher priority to
our investment institutions, improve on
the knowledge necessary to sustain
health investment, the quality of our
financial market and the quantity of our
environment, thus, fulfilling our role in
world business affairs. Certainly, there
are no internationally accepted indexes
on the health of Nigerian businesses.
Many factors are responsible for this and
due to tremendous pressure for
politically stimulated quick "fixes",
government decided to go into business
acquiring large shares in big corporate
institutions and installing managers who
would rather maintain personal loyalties
to individuals in govenunent than think
of how to improve the business they
should be managing. There is no sputnik
in the offing to induce the change
necessary. This reassessment of priority
is necessary, not because we are in
trouble today, but because we will have
no future as we move into the next
millennium either internationally or
nationally, if we let this deterioration of
the productive capability of our financial
community decelerate further.

r..
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return, the portfolio with the
minimum risk is to be chosen.
Conversely, where there are
portfolio(s) with equal risk, the
portfolio with the minimum rate of
return is to be selected.

The last qualitative guideline is
known as the dominance principle in
portfolio theory. Some investors employ
the risk premium as a measure of risk,
while others adopt the variance or
standard deviation as the risk surrogate.
To theoretically explain this paradox,
utilitarianism is developed, which is
borne out of the assumption that all
investments (portfolios) are to be tested
by their 'utility, especially that the
greatest investment returns on the
security or the portfolio of assets should
be the sole interest of ail investors or
investments. The argument is further
advanced and complicated as to when
the investor is a corporate organisation.
Thus if we write E (u) = F(R8), where
E (u) the expected utility, is a single
index ofperfonnance, R is the expected
return on the portfolio as a whole and 8
is the associated risk and standard
deviation of the returns. Mathematical
implication here is that E (u) is capable
ofmapping a two dimensional measure
into one dimension, thus giving an
optimum risk return combination. A
further meaning to this is that, there will
be, in general, many porfolio(s) which
satisfy the expected utility function an
these are known as Mean-Variance
efficient portfolio. Thus the target is to

Context of the Problem
Investment experts are making
indefatigable attempts at evolving
portfolio theories. However, it is
axiomatic that many of these portfolio
theories have proved inadequate in
evolving globally accepted optimal
techniques for efficient portfolio
management in the financial market and
business world. These obvious
omissions or commissions arising from
either over-constraining the objective
functions or over-relaxation of the
objective functions. The results cease to
be a panacea. Qualitative approaches to
portfolio selection guidelines have not
helped matters either. For example,
some of these qualitative guidelines state
as follows:

(i) The investment in the portfolio
should be diversified to maximise
the yield for a given level of risk.

(ii) The portfolio must be reviewed
daily to decide which security
would be liquidated and what new
investment should be made.

(iii) Given portfolio(s) of equal rate of

objective function is expressed as a
polynomial function of the variable, with
either non-linear or linear constraints.
Most investment decisions are made in
an environment known as the state of
risk. A risk objective function requires
minimisation, whereas the return
function is always intended for
maximisation.
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Literature Review

Technically,a portfolioencompassesthe
investors' entire set of assets, and in a
broad term, the study of all aspects of a
portfolio is known as portfolio
management. Prior to Markowitz
(1950), and the introduction of
mathematical tools in management
science, investors dealt loosely with the
concept of portfolio return and risk. A
formal framework introduced by

Hypothesis
After thorough research and the review
of relevant literature on the subject of
how best to evolve efficient portfolio
using a more simplified optimisation
technique, the following hypothesis
came up. There is no significant
difference in the expected portfolio
returns using the followingoptimisation
techniques; Simplex algorithm, Gauss
Seidel iteration,QuadraticKuhn-Tucker
programming, Markowitz-Lagrangian
multiplier treatment, Cobb-Douglas
Lagrangian treatment and others.

e:

implies that most investors are in actual
fact averse to risk. The objective then is
to choose a portfolio of investment that
maximises subjectto whatever financial
and other constrains that may apply.

eliminate the efficient portfolio.
Explaining this using the following
equations:

3E(u»0;(E(u) <0 -(-
3R 33

I
i

I
I
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Markowitz quantified portfolio risk and
had limitations when the portfolio were
assets more than four.

Other portfolio theorists formulated
different models and William Sharpe
(1966) introduced the use ofthe Capital
Assets Pricing Model which is used to
compute an index of performance in
relationship to the market. Treynor,
working independently in 1966,
introduced another model which
computes an index of performance
defined as the ratio or risk premium to
the portfolio beta (riskiness or volatility
of the portfolio) ; while Jensen (1968)
introduced another approach altogether
which compares better than the Sharpe
and Treynor indexes; the Jensen index
uses the linear relationship of the security
market line, as a benchmark to measure
performance.

King Wallingford, Gohen, Pogue
et al (1967) constructed themulti-index
models,which capturesomenon-market
influences such as the industry factor.
George Dantzig (1947) introduced and
invented the Simplex Algorithmwhich
was first used for optimisationmethods
in operational research. Gauss-Seidel
also introduced an optimisationmethod
closelyrelatedto the SimplexAlgorithm
in that both are linear programming
techniques, with intended objective
functions for maximisation and other
constrainingfunctionsandvariables.See
the following equations.
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Step!

1. A predetermined sample size of
(20) securities are randomly
selected from a table of random
numbers which have an equal
chance of being selected.

Methodology

In management science techniques,
source data are always quantitative and
therefore need special statistics
processing for effective use. Therefore
the following steps are adopted:

Where R&V are functions of x. This is
theCobb-Douglasmodel.Elton-Gruber
Padberg (1978) formulated a new
approachtoportfolioconstructionwhich
selects and weighs securities for a
portfolio based on as a relatively simple
rankingdevice.Theresultingportfolio(s)
compares favourably with those of
quadratic programming as adopted by
Kuhn-Tucker and others.

j=1

n

I.X =1
J

Maximising U = f (R,V)
SUbjectto the following constraints:

8U>0; 8U<0 (7.3)
DR 8V

Equation 7.2 is the Kuhn-Tuckermodel
and Markowitz model when the
component
n

I. C.X drops, then the objective will be
j=i I I

that ofminimisation.

The Lagrangian functioncorresponding
to the equation 7.2 is

n

L (X,U)= C(X) - ~ = A (X)Ui
j=1

I. CX. + I. ~ c.kX.Xk
j=1 I I j=I k=1 J J

n n n

I.X
j=1 J

Maximising I. I. a'kXXk < b (7.2)
k=1 j=l J J J

Subject to the following constraints
n

n n

where i= 1,2,3, ... n, & j= 1,2,3, ...m.

A Simplex Tableau is formed from
equation 7.1, whereas the Gauss-Seidel
uses the same set of equations for
iteration. Kuhn-Tucker, Cobb-Douglas
and Harry Markowitz introduced the
nonlinear optimisation methods. The
obj ective function is usually a
polynominal function of variables. All
the three methods introduced the
Lagrangian function. In particular,
Kuhn-Tucker reasoned that investors
would normally select the efficient
portfolio that is most appealing to them
by furtivereferencesto itsutilityfunction
no doubt, or else would incorporate
some unsophisticated representation of
preferences in an alternative function to
that of Lagrangianmultiplier treatment.
Stating the three models below will
explain' out their various positions on
optimisation.

I. I. aX. <b.- (7.1)
i=i j =1)1 J J

n n

subject to the constraints

71Optimisation Techniques for Efficient PortfolioManagement

~.



Portfolio Construction and Cutoff
Rate

Elton-Gruber-Padbergformulatedanew
approachto portfolioconstructionwhich
selects and weighs securities for a
portfolio based on a relatively simple
ranking device. The basic assumption
behind the procedure is that the co
vanances among securities, or
alternativelythebetas, canbe accurately
forecasted. The resulting portfolios are
the same as that which the quadratic
programming procedure would yield,
assuming validity of the market model
and the CAMP. The EGP procedure
requires a forecast of the riskless rate
andthevarianceof returnson themarket
portfolio. Also, for each security under
consideration, it calls for the following
items:expectedreturn,beta, andvariable
of return and coefficient of
determination. The coefficient of
determination (r") IS the square
correlation of the coefficient of the
security's returns with market returns.
A few ngorous computational
procedures are required for EGP.

JFBI Vol. 2, No.2

11. All assets at the first convergence
to the critical rate constitute the
optimumportfolio.

111. Determine the relative weight i.e.
the proportion ofthe fund to be on
the assets.

IV. Formulatedobjectivefunctionsand
constraints.

Step II

1. Determine feasibleassetsusing the
EGPmethodsdescribedinequation
7.4.

,.....

111. Regress a characteristic line
without bias through the scattered
points formed using rate of return
of stock and rate of return on the
market (Rm) and determine the
following: the l3-coefficientof the
stock,the intercepta.b is ameasure
of the riskiness of the stock or
portfolio, while a is the rate of
return when I\nis zero.

IV. Computethe regressioncoefficient
and coefficientof determinationof
each stock rj& r2jrespectively.

11. Compute the rate of return ROR
for eleven (11) years which is a
measure of the securities return.
The computational process was
also applicable for the market
index. From the averageROR, the
variance of the stock, standard
deviation and co-variances are
determined.
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v. Solve problems using the five
optimisation methods - Simplex
algorithms, Gauss-Seidel iteration,
Markowitz- Lagrangian method,
Quadratic programming, Cobb
Douglas- Lagrangian approach -
and obtain actual weights.

VI. Substitute weights into return
equation and obtain vanous
portfolio returns.
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Weight Determination for Optimal
Portfolio Assets

After using the cutoff rate to identify the
securities that qualify for the optimal
portfolio, the next task is to compute the
appropriate weights for each security.
These weights show how much of each
security to buy to balance the portfolio

Where 0'2. = the variance of the returns
1

on security r2 = the coefficient of
determination ofthe returns on security
with the market portfolio.

Equation 7.4 looks complicated,but
with a few intermediate computations
and summations, its use is quite
straightforward.First, note that equation
7.4 uses 0'2 .. This term is the variance

eJ
of the returns on the security not
associatedwith market returns. Itis also
called the variance of the error term in
the regression used to compute beta
coefficient. It is computed as follows:

0'2 .=O'2=(1-rZ) (7.4)eJ I

Pi beta of the stock i

returns.

R, = risk free rate of return

0'2 variance of the marketm

the variance ofthe stock's
movementnot correlatedto
market returns

R, expected return of
security

Where C.= the cutoff rate for security i
I

L = f32.
J

] +0'2
m

(3-1) (7.4)

C =~2
i V m

n

Ci= i~1 (E (R) - Rf)

Pi

The first step in the EGP portfolio
. construction process is to rank the
securities, beginning with the highest
risk-adjusted excess return. The next
step is the cutoff rate.

Since the objective is to find the
optimum portfolio, there is hence the
need to screen out stocks whose
expected return is not sufficient to lead
to this portfolio. We therefore need a
cutoff rate that represents the minimum
risk-adjusted excess return that we can
accept. Securities yielding less than this
return will not qualify for inclusion in
the portfolio. Of course, in perfectly
efficient markets, all securities would
have identical risk-adjusted excess
return. In such case, there would be no
need for cutoff rate; all securities would
be in the portfolio. The value of the
cutoff rate depends upon the
characteristicsofthe optimumportfolio.
To identifythe cutoff rate, it is necessary
.to calculate its value for severaldifferent
possibilities of the optimum. Some
variables are required for computing the
cutoff rate. The formula for the cutoff
rate is as follows:

73Optimisation Techniques for Efficient Portfolio Management
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optimally. The following formular WhereW.= theweight for securityj (the
J

computes the weights: portion of funds in the portfolio to be
committed to securityj)

W. = Z. ................................. (7.6) = the number of securities in theI I n
n optimal portfolio.L Z.
j=l J R. = the optimal cutoff rate.

Z. = ~JE (R) - R{Cjl .............. (7.7) Z. = relative investment in eachI
J

O"ej~i security.

Table 7.1

Statistical and Parametric Requirement (%)

SIN Average Stand. Variance COY.of Inter a. Vol of Regress Determ. Syst. Unsyst.
Securities Returns DeY. cr2j(%) Stock & Stock Coef, r" ofCoef (%) e2I

R.(%) cr2j(%) Mkt crm Stock
(%) ~I r'. 1}2 cr2

J I m

AUTO-
MOBILE
&TYRE
1. DUNLOP

NIG. LTD 66.9 4.89 23.9 3.4 5.3 0.67 0.40 0.16 6.5 17.4

BREWERIES
2.NIGERIAN

,-. BREWERIES 112.7 28.3 800.0 39.7 0.72 3.78 0.50 0.25 204.4 596.3
... 3. GUINNESS 37.0 5.05 25.5 7.3 11.2 0.83 0.62 0.38 9.8 15.8

CHEMICAL &
PAINTS
4. BERGER

PAINTS 49.3 8.28 68.5 4.8 12.2 1.53 0.70 0.49 33.5 34.9
5. HEAE-

MEYER 14.3 2.5 6.3 13.4 2.9 3.6 0.54 0.29 03.8 4.4

CONGLOME-
RATES
6. A.G.LEVENTIS 32.3 6.3 39.0 -0.9 32.2 -0.08 -0.5 0.0 0.1 39.7
7.K.CHELLA-
RAMS 6.7 2.51 6.3 -0.9 13.8 -0.23 -.34 O.ll 0.7 5.5

BANKING
8.' FIRST

BANK 33.5 29.6 81.5 4.8 26.1 0.24 .09 0.0 0.8 80.6
9. UBA 118.6 31.4 96.8 23.4 52.9 2.49 .32 0.10 99.4 897.5
10. UNION

BANK 33.3 2.59 73.9 81.0 12.3 0.67 .29 0.08 6.4 67.7
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intended to explain exactly the

market return in zero

Equation 7.6 simply scales weights on
each security so that they sum to 1 to
ensure full investment.

As follows in the Table 7.1 above
R, = Average return on stock

computed monthly and yearly
for each of the stock

O'j - Standard deviation yearly of
each of the stock return for
eleven years.

0'.2 = Variance of the stock when the
1

aim = Covariance of the stock and
market

uj = Return on the stock when the
market return in zero.

f3i = A measure of how volatile the
stock is with respect to the
market.

ri = Regression coefficient

r2: =Coefficient of determinationI

.1 16.30.0.0.913.4 -0.10

o. 18.00.00733.1 0.08

3.9 21.90.15.3913.4 0.53

.27 3.8 50.60.Q726.5 0.52

1.2 31.90.03.1927.3 0.29

1.5 28.30.05.2329.1 033

3.3 15.7
5.2 10.5
6.0 32.7
2.0 18.3

0.17
0.32
0.14
0.10

.41

.57

.38

.32

31.8 0.48
14.5 0.60
22.9 0.65
38.6 0.38

= 31.46%
= 3.78%
= 14.31%

·1.9

4.9

1.9

5.1

3.7

OJ

6.9
6.6
9.6
5.1

Market average return (Rm) or index
Standard deviation of the market return
Variance of the market return (aZj )

16.5

18.1

25.9

54.4

33.1

PHARMACEU·
TiCAL &
ANIMAl'.,FEED
16.BEECHAM

LTD 36.5 5.75
17.STERLING

PROD. 42.1 7.39
18. PHARMA

DEKO LTD 29.9 5.09
19. PFIXER

PRO. LTD 35.7 42.5
20. BOOTS CO.

NIG. LTD 10.1 4.06

29.8

18.9
15.8
38.8
20.4

PETROLEUM
MARKETERS
11.MOBILOIL 446.8 4.34
12.A.P. LTD 33.4 3.97
J3.AGlPLTD. 41.6 6.22
14.TOTAL 50.5 4.52
15.TEXACO

NIG LTD.· 39.3 5.45

~1

Determ.
ofCoef

Regress
Cof. r"
Stock
rJ

Vol of
Stock

Inter aCov. of
Stock 'B:
Mkt lJm
(%)

Stand. Variance
Dev. 0'2j (%)
0'2) (%)

Average
Returns
RJ%)

Syst.
(%)

SIN
Securities

Statistical and Parametric Requirement (%)

Table 7.1 (Cont'd)
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that the efficient portfoliots) generated
by portfolio analysis are no better than
the statistical inputs on which they are
based" the test of significance, the

(ratio

JFBI Vol.2. No.2

There are statistics - descriptive
statistics, which is the body oftechniques
for effective organisation and communi
cation of data as has been used and which.
leads to inferential statistics.
appropriate inferential statistics
testing of hypothesis is Multip
Analysis of Variance (MAN01;lA).
Francis and Archer (1971), pointed

<'_...,-.-,_._----_.
SIN Securities E (R)-Rf % E(R)-Rf)~j p2, Rei Z W, ;

13 0'2 (%)
I m

1. Union Bank 29.27 .1969 .663 2.5 ·.0762 ".02996
2. Mobil Oil 69.6 2.12 1467 25.4 .984 38697
3. Dunlop 79.6 2.06 2.579 37.4 1.635 .64299
4. Berger Paints 23.5 1.57 6.707 32.3
5. A.P. Ltd 33.3 1.14 3.42 15.8
6. Guinness 28.4 1.23 4,36 18.3
7. Total Nig. 97.6 .770 0.789 21.15
8. Nigeria 26.3 .623 2.396 21.6

Breweries
9. Agip Nig, 43.4 .534 1.292 22.6
10. First Bank 83.8 .0598 0.74 22.7
II. Pharma-Deko 31.1 3998 1.2826 23.18
12. Texaco 78.5 .302 .384 2~.956
13. Sterlin

Products 55.2 .294 ..534 24.54
14. UBA 42.2 .2918 .6908 24.96

r: 15. K. Chelarams 28.7 .276 .9618 25.08
16. Beecham 79.7 .21 .2636 25.56
17. Pfizer 278.8 .099 .0355 25.86
18. Hegemyer 2.2 .065 2.94 23.76
19. Boots Co. 33.0 0.202 .0613 4.286
20. A.G.

Leventis ·236.3 ·.038 .016 ·5.42
,,-=>_.-. --,--._,..~~,._.."",",",','_'~- -'--.. --~"""".

security's return that explained
by the variance of return on
the index or market.

~?cr2m= Systematic risk component of

Table 7.2

Cutoff Rated Determination for Optimum Portfolio

ChineloIkoku& S. B. Vilawa76

the stock explained by the
variance of index,

e2j "" Unsystematic risk component
not explained by the index.
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1. Row I is the objective function,
which is intended formaximisation.

11. Row II is the risk measure
constraining the maximisation row
and the rate of return and, by
calculation, should not exceed
197.8%.

iii. Row III is relative investmentthat is
needed for the securities and by
calculation forEGP is about250.
(See table 7-3).

IV. Row IV is the risk adjusted rate of
return derived from the fact that
superfluous diversification can
actually increase the beta (~) of the
portfolio which we want to reduce
as much as possible to yield
optimum portfolio. Therefore, risk
adjustedrateof returncorresponding
to a beta (~) of 1.978 is 70%.

* Computed from source data
R = 33.3xj + 46.8x2 + 66.9x3
67x1 + 48x2 + 67x3::;197.8
OX1+ 9.8x2 + 6X3 ::;25 ( 7.8)
26xl+22x2+25x3 ::;70 (7.9)
XI'X2,X3~ 0 (7.10)

r
i

Return 33.3 46.8 66.9
Risk
(13) 67 48 67 197.8 II
Relative
investment
(Z) 98 160 250 III

Risk adjusted
rate ofretum 25.5 22.1 25.4 70 IV

Union Bank Mobil Dunlop Limit Row
(%) (%) (%) (%)

Summaryof Variables for Linear Techniques

Table 7.3

Modelling and Formulation
Refer to Table (7.3),UnionBank,Mobil
Oil and Dunlop Nig. Limited are the
three assetschosenunderEGPapproach
and setting out format for formulation.

to carry out a test for homogeneous
varianceon the sampledata andthenuse
the result of that test to decide if the
analysis of variance is legitimate. In
managementscience, andmore so in this
work, this procedure is advocated.

77Optimisation Techniques for Efficient Portfolio Management
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Table 7.4

Simplex Tableau for Maximisation

Xl X2 X3 X4 Xs X6 Basis Row Operation

197.8 67 48 67 0 0 X4 Rl

25 0 9.8 16 0 1 0 Xs Rz

70 26 22 25 0 0 X6 R3

0- -33.3 -46.8 -66.9 0 0 0 R4

93.1 67 6.96 0 00 X4 Rl -67 R2
16

25 0 9.8 0 0 X3 _&_
16 16 16 16

30.9 26 6.68 0 0 0 X6 R3 -25~

16

104.5 -33 5.8 0 0 66.9 0 RJ -66.9R2
---

16 16

13.5 0 -10.25 0 0 0 X4 R, -67 R3

26
r.
o. 25 0 9.8 0 0 1 0 X4 R2

16 26 16

30.9 6.68 0 0 0 Xl Rz

26 26 26 26

143.7 0 14.27 0 0 66.9 R4+ 33R3
16 26

This implies that the optimum solution will give the following result:

Chinelolkoku & s. B. Vilawa78
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IntroducingtheLagrangianfunctionand
the Kuhn-Tucker condition with the.set
of partial derivatives and artificial
variables ul: u2 ; u3 ; & u4 and re
expressingtheconstraintscorresponding
to the partial derivatives so that the
constraint terms are on the RHS, then
we shall arrive at the following set of
equations:
171.8xj-100.2x2-38.8x3+y- t j+uj= 83.3
-100.2xj+ 37.8x2+ 9x3+y-t2+ u2= 117
-38.8xj + 9x2 - 47.8x3+ y - t3+U3=167.3

XI+ X2+ X3+ S + u4 ~ 2.5

F = 2.5[33.3xj+ 46.8x2+ 66.9x31
-85.9x2- 18.9xj-23.9x/+
100.2xjX2+ 38.8xjx 3-9x2X3

F = 83.3xj+117x2+167x3-85.9x2
-18.9x2_23.9x2+100.2xjx2+
38.8x,x3- 9X2X3

Quadratic Programming TECBN
NBMM
The weight expresses the rate at which
variance must increase to offset an
increasein expectedreturn.Alternatively
(I1W) expresses the rate at which
expected return must increase to
compensate for increased variance. The
lower thevalueofthe w, themore averse
to risk the investor is.

Weare to suppose that not all of the
budget need be spent, but continue to
assume that leveraged portfolios are
prohibited.

For w = 2.5, the utility function

F = WR - V (7.11)

Intuitively, negative values of x, are
to be discarded and we see the system
yielding results that maximise the
objectivefunction and alsomaintain the
second equation of constraints.
Therefore, for this condition, the
maximum return stands at 39.56%.

Optimum Portfolio Securities
Proportion to be invested in
.Union.Bank = 0.536
Proportion to be invested
inMobil = 0.4463
Proportion to be invested
in Dunlop 0.0
Optimum Return 39.56%

Gauss-Seidel
This technique is finding its way into
portfolio management for the first time
throughthisliterature.Accountingto the
theorem governing its use, a
convergence is necessary for effective
analytical results. The set of equations
(7.8 to 7.10) inthis articledo not always
guarantee convergence. A little

Lrearrangementcan mduce convergence.
For quick iteration with a little bit of
intuition,convergenceisbetter achieved
at the fourth iteration.

Restating equations 7.8, 7.9& 7.10
as shown below:

Maximise, R = 33.3xj + 446.8x2+
66.9x3

Subject to the following constraints.

67xj + 48x2 + 67x3 .$ 197.8
OXj + 9.8x2+ 6X3 .::;25.0
26xj + 22x2 + 25x3 .$ 70
Xj'X2'X3~ 0
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u = f (R,V), where U represents
expected utility.

The function F can be interpreted as a
utility function.Ingeneral,the investor's
ex-ante satisfaction with a portfolio
depends on both expected return and
variance and can, in principle at least,
be written as a function of these
variables. That is equation (7.11)

-
F =WR-V.

Quadratic Programming Technique
KuhnTucker Conditions
The quadratic programming algorithm
iteratively minimises the quadratic
objective function, subject to different
valuesof a linearconstraint.The starting
point is the formulationof the efficiency
frontier determination problem which
allowsthe incorporationof the investor's
risk-returnpreferencesso that the overall
optimum portfolio can be identified
along with the efficiency frontier itself.
Thus, the objective is to maximise a
weighted averageof expectedreturn and
variance.At thisjuncture, we shallrecall
equation (7.11) which is restated here

JFBI Vol. 2, No.2

= 0.463

Optimum Portfolio Securities
Proportion to be invested
inUnion Bank = 0.536

Proportion to be invested
inMobil

Objective Function
Therefore, for this condition, the
maximum return stands at 39.56%

Lagrangian Multiplier Method
Formulation Problem
It is clearly known from table 7.3 that
only three (3) securities are above the
cutoff rate using the EGP approach.
Hence in this section the problem
formulationwill involve three securities.
The problem of finding the set of the
mean-variancesefficientportfolio is one
to which the Lagrangian m.ultiplier
approach seems suited, since it is used
in constrained minimisation (or
maximisation). For each given value of
portfolio return, we required minimum
variance. The problem is thus
formulated.

r:...

Rate of return R = (52.29%)

= (44.7%)Dunlop (x3)

Optimum Portfolio Securities
From the above results, the proportions
by weight of each security in the
portfolio are as follows:

Union Bank (xl) = (20.4%)

Mobil (x2) = (34.5%)

Chinelo Ikoku & S. B. Vilawa80

Proportion to be invested
in Dunlop = 0.0

Optimum Rate of Return = '3.956%
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many investment and management tools
for that. It is the earnest desire that
quantitative techniques, if arduously and
aptly applied, will save many investors
much of their hard-earned money and
actually minimise risk. An optimal yield
portfolio theory lends support to the
import of traditional mathematical
science in investment analysis, There is
the observation made that different
quantitative models when used to
simulate the same system yield different
results,

Therefore, in an attempt to answer
the research questions, it is logical to
explain that the five quantitative models
are merely part of the portfolio theories
that are not perfected. Quantitative

122 3,84

1.22 7,01

11.58 4,46

11.58 8.68

It is noteworthy that care should be taken
to avoid errors. There are two possible
types of errors during statistical testing
of a hypothesis: type I and II. The cost
involved for each kind will not be the
same. We can reject the null hypothesis
when, in fact, it is correct (we call this a
type I error), or we can accept the null
hypothesis when in fact it is incorrect (a
type IIerror). It is important to note that,
if we are making our decision on the
evidence of some sample, we can never
be absolutely sure, except in certain
trivial cases, that we have made the
correct decision (in other words, the
probability of a type I error, or the
probability of a type II error, is never
zero).

I

r

,945 3.48

.945 5.09

Critical
Value

Computed
Value

Critical
Value

Hypothesis
Two Way Analysis

Hypothesis
One Way Analysis

F5 (4,10)

FI (4,10)

FS(A) (4,8)

Fl (A) (4,8)

P5(B) (2,8)

PI (B) (2,8)

Computed
Value

:F~test
Degree
of Freedom

Level of
Significance

---~'~,---'~'-~,--"--------------
Summary Table for the Hypotheses with Their Degrees of Freedom

Table 7,5
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