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ABSTRACT 

For investment managers through to the individual the task 

of solving their particular portfolio problems remains a 

principal objective. 

I t has b een shown that an efficient portfolio can be 

specified in terms of its expected return and profit 

variance , ( risk) , that is the first two moments of the 

investors subjective yield distribution. Se l ection of an 

efficient portfolio can always be achieved by quadratic or 

homogeneous programming. 

An integral part of the efficient portfolio selection process 

by homogeneous programming lies in the use of the truncated 

minimax criterion which gives a measure of risk preferen ce , 

m. Varying m will give the complete set of efficient portfolio~ 

from all possibl e ones . This i s detailed in chapter one where 

it is also shown that an optimal portfolio which allocates 

the budget with maximal caution can be selected from among 

the efficient ones under the additional criterion that the 

marginal value of the investment dollar is not e x ceeded by 

its marginal cost . 

Using a specified algorithm an optimal portfolio is selected 

from stocks qualifying as Trustee Investments under the 

Trustee ~..me ndment Act 1974 listed on the Ne w Zealand Stock 

Exch a nge. 

Chapte r two details the manne r in which a five year data base 

of weekly observations , 1979 to 198 3 inclusive, was de veloped 

for this operation and gives the preliminary r esults of 

expected r e turn and profit variance for the stocks selected . 

A printout of the complete data file is include d in the 

appendix. 

Chapter three of this thesis shows in detail the manner in 

which the algorithm is applied and gives a final result using 

weekly data over the four year period, 1980 - 1983 inclusive. 

The characteristics of this optimal portfolio are shown 

toge the r with details of its performance over the twelve 

month period Jan - Dec 1984. 



Finally consideration is given to the robust nature of the 

portfolio s e lection system by looking both at a range of 

efficient portfolios selected from the four year data and 

also an optimal r e sult from the full five year data . 

i i . 
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CHAPTER l 

EFFICIENT AND OPTIMAL PORTFOLIOS 

INTRODUCTION 

The manner in which an individual distr ibutes h is wealt h 

gives h is por t fo l io and for any individu al the set of 

portfolios from which this choice is to be made is 

extremely vast. From this vast selection of possible 

portfolios t he individual is faced wit h the task of first 

separating out those that are efficient from t h e inefficient 

and then determining that efficient portfol io wh ich provides 

t he most s u itable combination of risk a n d r eturn given h is 

particular cir cumstances . The same prob l em is of course 

faced by the investment managers of pe ns i on funds and the 

like . 

Pioneering work in the area of portfolio analysis was carried 

o u t by H. Markowi t z 1 who characterized a portfolio by its 

exp ected profit or return and profit variance , a measure of 

risk . 

"Th e portfolio i s Markowi t z effic i e nt if no por t f o lio with 

at l east equa l p r ofit expectation h as simila r prof it variance 

and no portfo l io wit h at mos t equa l variance h as a l arger 

exp ect ed prof it ." 2 

Mark owitz we nt o n t o s h ow t ha t, g iven a ny p a r t i c ula r set of 

can didates fo r t h e p o r tfolio , a compl e t e s et o f e f ficie nt 

p o rtf olios can be gene r ated b y quadrat ic p rogr a mming. The 

validity of the r e sults o f c ourse b e ing d e p e nde nt o n t h e 

validity of the e s timated values of e xpe cte d r eturn and ris k . 

l 

1. Markowit z , H.M., Por tfolio Se l ection, Wile y, Ne w Yo rk, 195 9 

2 . Moeseke , P.v. a nd Hohe nba lke n, v.B. , "Effic i e nt a nd 
Optimal Portfolios by Homoge ne ous Programming", 
Ze itschrift fur Ope ratio ns Re s. 18., pp. 205 . 



P. v. Moe seke
3 

further showed that efficient por tfolios 

can always b e selected by homoge neous programmi ng and that 

the duality theorm of homogeneous programming a l lows for 

an optima l portfolio t o be selected from among the eff i cient 

o n es. A summary of the maj or princip l es be hind this approach 

developed by P . v . Moeseke [ op . cit.] is n ow given with 

reade r s being referred to this work for all relevant proofs. 

EFFICIENi PORTFOLIOS 

To generate the complete set of efficient portfolios by 

ho mogene ous programming a risk criterion is required that 

will yield exact results. The problem as stated is , given 

the e xpectation , E and variation , o of o u tcomes , t o separate 

out a ll those portfolios whic h give the maximum e xpected 

r eturn for any l eve l of risk or which are the l east ri s k 

portfolios for any level of expected return . 

It is assumed t hat the outcome distribution is approximately 

normal , the n ormal distribution being completely c haracter ized 

by its first two moments E a nd o This renders the minimax 

and relate d rules irrelevent for a possib l e risk criterion 

as the minimum yield of every p ortfolio is - = so that t h e 

minimax is indeterminate . 

The truncat e d minimax criterion which attaches relative 

we ights 1 and m t o the expected retu rn and standard 

deviation of an outcome was there fore develope d having a 

confide nce interval interpretation. He re the tail of the 

distribution is cut off, truncated, so that e xtre me outcomes 

are ignored and exact results can be obtained. 

Under the stated assumption that the outcome distribution is 

normal for all x in X the risk preference parame ter, m can 

be constructed in terms of expected returns and variance. 

3 . Moeseke, P.v., "Stochastic Linear Programming", 
Yale Economic Essays, 5, 1965, pp. 197 - 253 
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Say m = 1.645, then from the table of normal distribution 
- ½ 

a= .05. Maximizing~ (x) = ex - 1.645 (xVx) corresponds 

to comparing the compe ting distributions at the .05 

confidence limit. 

Note that as well as having an interpretation in terms of 

confidence limits, m also expresses the investors risk 

aversion as it represents a linear weighting of expectation 

and standard deviation. 

The following table now shows the range of possible values 

form together with appropriate risk attitude interpretations. 

TABLE 1 

The Truncated Minimax (and Maximin) Criterion 

Value of Risk 

Preference m 

> 

< 

0 

0 

0 

Character of max 

x E: X 

~ f(x) 

Truncated minimax criterion 

Borderline case 

Truncated maximin criterion 

Source: Moeseke, P.v., op.cit. pp. 210 

Risk Attitude 

Risk averting 

Expectational 

Risk seeking 

3 



l 

By varying m and rmximizing ~ (x) = ex - m (xVx) ~ 

one can obtain the complete se t of efficient port folios. 

OPTIMAL PORTFOLIOS 

Having generated the set of efficient portfolios it would 

now be desireable to select from these an optimal portfolio. 

v . Moeseke defined a portfolio as optimal if it satisfied 

the following optimality criterion. 

Max ~ 
X 

(the optimim of a ll~ (x) 

solutions) 

+ where m max m o n M = {m ~OJmax ~ (x Jm)~r} 

and r is t h e relevant rate of interest on the 

capital market. 

Now by the duality theorem of h omogeneous programming t he 

primal probl em 

max$ (xJm) on X implies the dual problem 

min A on L 

where $x is the gradient v ector [ a $ I a x 1 •••• , a $ I a x ) n 

Also for any dual solution A * 

A * = $ ( x* Im) = ex* - m O x* 

A measures the marginal value of the budget dollar to the 

investor using criterion~-

This optimality criterion therefore selects that portfolio 

which allocates the budget with maximum caution under the 

additional criterion that the marginal value of the 

investment dollar is not exceeded by it's marginal cost. 

The optimal portfolio x+ satisfies 

Max $ ( x I m + ) = ~ ( x + I m + ) = X + = r 

x E: X 

4 



Using an algorithm to be details in Chapter 3 , 4 v . Moeseke 

selected an optimal portfolio from a selection of nine U. S . 

· stocks as an example of Portfolio Se l ection by Homoge neous 

Programming . 

In further work in this area v. Moeseke and v . Hohenbalken 5 

generated an optimal portfolio from a set of 54 Canadian and. 

U. S. Stocks using weekly data from May 3 1968 t o May 30 1 969. 

The optimal portfolio was arrived at where m = .5 for an 

interest rate of 8 . 5%. As the weight attached to the 

expected return under the truncated minimax criterion is 

one the NYSE investor valued expected return twice as highly 

as he tries to avoid risk . 

form. 

This was a very acceptable value 

4. Moeseke , P.v ., op . cit ., pp . 248 - 253 . 

5. Moeseke , P . v . and Hohenbalken , v . B., op . cit., 
pp. 205 - 214 . 
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