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INTRODUCTION
Ferngps Lhe one area ol centemporary management intorcest which has in later

years received the greates! atlention is that which i3 labelled "Managoment

Science',

This arca ceontains mathematical and guantitative lechniauwes which are now ol
key importancc in management decision-making and includes ithe applicalion of

such studies as statistics, mathematics, computing and opcrational research.

e of the most lmportant functions of a manager is 1o makeldeuisions. He may
vary well spend mosi of his time communicating, instrucling, justifying, <hecking
and 8o on, but he also plays an important role in the orgapization as a decision-
maker, However, if onr asks a manapger to explain and quantify how he arrives

at an important decision, it is quite likely that he is unable Lo verbalise this
process.  Instead of solving the problem by a conscious, siep-hby-stlep, logical
reasoning, he relies on his inluition, or what one often hears relcrred 1o as

managerial judgment .

The intuitive manager has developed his judgment over a considerable period of
time and he will often regard it as one of his primary assets. Intuition has the
very real advantage of permitting quick decisions in the face of both uncertainty
and ambiguity, it mects the constraints of knowledge of the environment, time and
cost, and it is Lhereflfere hardly surprising that managers often find the sort of
deliberate and logical methods inherent in quantitative mecthods for decision-
making less than welcome. To the manager who is used to relying solely on his
intulition and experience these melhods may appear untrustworthy, beside the point,
and mest important, gquite unnecessary. Whercas there can be little doubt that
intuition and managerial judgment developed through vears of experichce have a

very real contribution to make Lo the organization, it is equally ohvious that
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management can improve its decision-making by bettering the techniques it
applies and alsc by improving its general understanding and approach to the
decigsion problem itself. What is wanted is an approach which iz hoth effective

and likely to lead to decisions consistent with the goals of the organization.

The purpose of this leclure is to acquaint you with the concept ol Decision
Trees and to show you how the application of this technique may be used to

improve decision making.

The following may be taken as & summary of its use and advantages

VISUAL 1

A S5IMPLE DECISION TREE

In grder to describe the characteristics of this technigue in its simplest form,
we will consider the following example:

Suppese you are at & party which is just in the preocess of breaking up. You have
had a few drinks and you are trying to make up your mind what to do about
transportation heme. Two alternatives are open to you, (1) you may drive yourself
in your own car, or (2) you may leave lhe car and take a taxi. (Walking is out
af the gquestion as you live more than 5 miles away and it is raining)

Feeling guite sober, you would no doubt have cheosen to drive your own car back,
if it had not been for the Ffact that the police in the area had recently been
quite busy at night with their "breathalysers".

The chances of petiing invelved in a police check are fairly small, but if you
wore checked it might mean losing your licence and a heavy fine. On the other
hand, if you decide on the taxi this would not onlymean a2 charge of say $5, but

also the inconvenience of having to collect your car the next day.

In the form of a Decision Tree, this gituation can bhe laid out as follows:
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I ovIsUAL 20

Il can be seson thal whoreas Lhe Deoizion Tree contains Lhe same information
a5 dosaribed in (he oxample, it secks to break down the problem into ils various

components and oo roestrocture DL,

The tree 1s wwde up of a series of nodes and brunches.,  Square nodes dencotes
goetion nrodeoisinn peinls and circular nodes doenotos (:_l':En(:_E:m_@:\;’Epﬁ. The chance
event represcnt outcomes over which the decision-maker has noe contreol, i.e. the
cvend Tlatice oheck”™ - TNo police check' occurs for both actions "Take taxi'"
and "rive home .

Assoriated with oach combination ol allernative zctjons and chance events is

a result of Tpayoff", shown at the right of the terminal forks in the diapram.

FYALUATTON WTTH MONFTARY VALUES
Normglly Docision Tress are not uscd in order to consider intangibles 1ike

happiness or fewlings of guilt, as in the above example.

in making decisions, the decision maker must take socounl of costs, probabilities
ansociated with chance events, and returns lLikely to accrue, and these financial

data are usually the deciding factors,

it us, therefore, sontinue our previous cxample, but this Lime analyse it purely
an manclary grodnds and disregerd the intangible effects of any mental states dure

1o any particulzr outcome or course of action,

We: will assune that the cost of driving yeur own car home is negligible and that
i1 you are checked by the police you will be fined 3200. Assume further that
Lhere i only a 1 in #0 chance of the police actually checking cars that night.
This means that the probability that the police are not checking is 19/20, as

the lotal of the probabilities leading from a chance €vent node nust equal 1,
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in order to take account of all possible states of nature

This situation can then be laid out as shown

VISUAL 3

We will base the evaluation on the Expected Monetary Value (EMV) of the

outcomes., This is the weighted average of the possible cutcemes anticipated

from a particular eourse of actien. (Value times its corrcsponding probability).

Using this it will ensable us to substitute each event fork by a single number.

VISUAL 4

If aur 2im is to minimise the expected value of costs, we would choose to take
a taxi home after the party. This dec¢islon would be consistent with our

objective in that it has evaluated in a deliberate and logical way the varigus

choiges, risks and monetary values involwved.

(As a small digression here, it could be argued that it is on this basis, i.e. on
how the decisions are made, rather than on the outcome of decisions that

performance evaluation should be made. For example, in our case, if you decide

to take the taxi and on the way home you get invelved in a collision in such a
way that you get injured; the outcome would be bad, but the decision to take a

taxl would be just as good.)

A PRACTICAL AFPLICATION
Now to illustrate the more practical applications of Decision Trees, I will
continue on the case of the Smallpox versus the Malaria eradication projects

which you will recall from the previous lecture.
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VISUAL O
You will remember that it was found that the Smallpox project (SX) had
the highest Denofit/Cost ratio, and that this projiect therefore would

bhe the onge Lo recommend,

—

VISUAL 6

These projoeclts were however eévaluated withoul any regard to the fact that
the future is uncertain, and that the various projects have a different likelihood

of succeeding,

Ta make this example somewhat more realistic we will assume that you firsi will

have to make g leasibility study on the varipus projects. 0On the basis of

the fFindings of this study you can proceed to make an application for

financing from international sources,say the World Bank.

There is however, only sufficient local funds to do one feasibility study (di.e.

either on Smallpox or on Malaria). ‘The cost of cach is however equal (35,000}

From reviews and studies of similar projects previously undertaken elsewhere,
you know that the probability of success ol the smallpox programme is aboul BOZ
wheress the malaria programmes have a chance of success of 90% and 75%
respeclively lor the indoor spraying and the genetic control. (It should be
noted here that thesc probabilities have been selected for illustratlive purposes

onliv),

You [urther asgess the chances of getting financing for the smallpox programme

as 70%;and 80% lor the malariaz, regardless of melhod.
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Now, faced with these considerations (and remembering the conclusions of

your Benefit/Cost analysis) what do you do?

How can yvou make a logical and step-by-step analysic of all alternatives, to

arrive gt an optimal strategy?

The above problem can be displayed in the form of a decision tree

VISUAL 7

Filling in the discounted values of cost and benefits (from Visual 6) to the

various ocutcomes and alternatives, we get the following

VISUAL 8

vILUAL 9

We now start evaluating this tree by computing Expected Monetary Values {(EMV)
for each chance event (outcome x probability). We usually de this by "rolling
back™ the tree, i.e. we start from the ripght and work our way backwards through

the tree.

The EMV of a decision point (choose gpraying or genetic control) abviously

bacomes the EMV of the most attractive alternative, as one here has a choice

of action,

The tree is now reduced as follows:

VISUAL 10
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Conpleting the evalustion in the same manner, we arrive at the optimal

strategy to he pursuecd as shown

VISUAL 11

A Tanking of the 3 alternative projects, mccording to method of analysis

uszed would give:

VISBUAL 12

FINAL NOTE

The technique of Decision Treama can usually be applied without any great
difficulties to most complex preblems, although the identification of

possible alternatives and outcomes (with associated probabllities or probability

gigtributions) iz never as clear-cut as in this example,

1t is however an extremely flexible and powerful toel and will, if properly
applied, always show superiority over other methods, =imply because it deals
with the elements of chance and uncertainty more effectively tham any alternative

method.
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