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INTRODUCTION

The great decisions of human life have as a rule 
far more to do with the instincts and other 
mysterious unconscious factors than with conscious 
will and well-meaning reasonableness. The shoe 
that fits one person pinches another; there is 
no recipe for living that suits all cases» Each 
of us carries his own life-form - an indeterminable 
form which cannot be superseded by another.

If the word management were substituted for living or 

life-form in the above quotation, many enthusiasts of today’s 

Decision Theory Analysis would have to disagree with the 

statement. Whereas there is no set life-form or way of 

living, decision theorists are saying that decision-making 

in management can and has been made easier, and in a sense, 

uniform, by the use of decision theory analysis.

Nearly everything a person does, every action taken, 

is the result of making a decision. With the exceotion of 

a few physiological actions, such as breathing, every action 

involves a decision, even though some are very minor 

decisions because the consequences are not too important.

For these minor decisions, intuition instead of conscious 

thought is used. Because of the importance of decision

making, both in everyday situations and in complex business 

matters, the theory of decision-making has been developed 

extensively in recent years.

It has often been said that the key to understanding

any decision-making process is to discover the ways in



2

which the decision-maker simplifies the complex ideas into 

workable conceptions of the decision problem. And this is 

just what Decision Theory does.

Decision-making, in its broadest sense is

...a systematic putting together of facts and 
experience to produce a better judgment. It is 
the organization of the relevant information into 
a form that can be clearly understood and handled 
in the making of a choice.2

Today’s Decision Theory is based on the premise that 

man's capacity to solve life's problems correctly is limited 

by two factors! in extremely complex situations, a person 

is not always capable of mastering all the information, 

and the decision is not always backed by logic and reason.

It is not uncommon for man to reach rational conclusions 

from an original set of circumstances, but man is also 

known to cling stubbornly to these conclusions even if they 

are contradicted by more recent evidence.

Decision Theory Analysis has now been developed to 

the point where, with the aid of the computer at times, it 

can aid man in making decisions. Although the computers 

have proven themselves time and time again, the intelligence 

of man has always been in the spotlight. It is man who 

developed decision theory and it is man who decides on the 

input for the decision problem. Therefore, the purpose 

of this paper will be to investigate the theory behind decision 

making as it was first presented by its founders and in so 

doing to illustrate its application in the business field.



CHAPTER I

PAYOFFS AND LOSSES

Decision Theory Analysis is a branch of statistics, the 

final branch. There are three major branches of statistics: 

descriptive statistics, inferential statistics, and finally 

statistical decision theory.

The first of these, descriotive statistics, is the 

most common branch. "It is a body of techniques for the 

effective organization, summarization and communication of 
data."24" When a person speaks of certain statistics, it is 

usually descriptive statistics to which the person is re

ferring.

Next is inferential statistics, or classical statistics. 

"It is a body of methods for arriving at conclusions 
extending beyond the immediate data."5 For this, one is 

given samole information alone. From this sample information 

of a samll subset of a set, something which is true for the 

entire set is sought.

Finally, decision theory adds something to the two 

above. Here the person is interested in more than just 

making some inference about the set. The interest lies in 

taking some action, which involves a decision of choosing 

between certain actions. A common factor between probability

3
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theory and decision theory, as a branch of statistics,

is evident here, that being that the person is uncertain 

about what the outcome of an observation may be. If a 

person knew for sure what was going to happen, there would 

be little use for probability or decision theory.

Probability theory is a tool for the statistician. 

Probability theory gives one the means of knowing how likely 

it is that an event will occur if a certain experiment is 

performed repeatedly. Therefore, the most likely outcome 

of an experiment can be determined without repeated per

formances of the experiment. The statistician is interested 

in the probability of particular outcomes, given that

certain initial conditions are met. Once the decision

maker knows these probabilities, they can be applied to the

different possible outcomes of the decision.

Even with the use of probability theory, the probabil

ities are not an absolute answer, because the decision

maker is only observing samples and then generalizing from 

what actually happens. How good the generalizations are 

depends a great deal on how good the sample information is 

and how plentiful it is. For, known from the Law of Large 

Numbers, generalizations can come arbitrarily close to 

being exact by increasing the number of observations. One 

can never be completely sure of the generalizations for stating 

the probabilities, however, because they are only esti

mations. In turn, probability theory alone cannot make 

a decision clear-cut. It does, however, give a person
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a way of looking at the risk involved in making a decision,

As in any decision-making process, decision theory

analysis requires certain incuts for making the decision. 

These incuts come in the form of nossible consequences, 

called payoffs or losses, and also the probabilities for the 

various possible events. It is important to understand the 

two terms, cayoff and loss, before the decision can be 

illustrated. It is also important to realize that the 

consequence of the decision, that is, the payoff or loss, 
is based on the interaction of two factors: (1) the 

decision, or action, chosen by the decision-maker; and 

(2) the actual state of the world when the action is selected

Payoff is a common term. When sneaking in monetary 

terms, it represents the net change in one's total wealth

as the result of one's decision and the actual state of the

world. This value can be either positive or negative. The 

idea of a loss is described by analyzing the consequences 

of a payoff. Often a person asks if it would be possible 

to get a higher payoff than that which actually occurred, 

given that particular state of the world. If no higher 

payoff exists, then the loss would be zero. If the answer to 

the question would have been yes, however, the loss would 

have been the positive difference between the given nayoff 

and the highest possible payoff given a certain state of 

the world. In contrast to payoffs, losses can only be 

zero or positive. The basic relationship between payoffs 

and losses is that the highest payoff will always have
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the lowest loss and vice versa.

In making a decision, a statistician chooses one 

from a set of actions, but, when doing this, is usually 

ignorant of the actual state of the world, so the element 

of uncertainty is brought into the oicture. For the 

following illustration, an action is denoted by "a" and a 

state of the world by"©". So corresponding to each "a" 

and "0" +here is a loss function, 1(0,a), which measures 

the loss or cost involved when action "a" is taken and the

world is in state "0". The loss function is difficult to 

determine, but it is necessary to make any rational decision. 

At any rate, assume that the loss function is known.

A decision rule follows from this Idea and it is a 

specification of what action to take corresponding to each 

possible outcome. Say the sample outcome, which is called 

datum is Z=z, then the decision rule assigns an action 

a-d(z) to that outcome. The action then is random, because 

it is a function of a random variable Z, Therefore, the 

loss function is also random: 1(0,d(z)).

The expected value of this loss is called a risk

function and is denoted by:
R(0,d) = E[l(0,d(z))], where "d" is the decision rule.6 

Therefore, corresponding to each decision rule and each state 

of nature, there is a measure of cost, the value of the

risk function.

As an example of this type of function in decision

making, refer to an example given in Introduction to 
Probability and Statistics, by Lindgren and McElrath.?
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Suppose that flash bulbs come off the oroduction line in 

batches of 102 bulbs. Two are selected from the 102 and 

tested (which ruins them). The remaining bulbs are either 

discarded at cost of $1, or passed and sold for 150 each, 

with a double your money back guarantee. The state of 

nature here is described by the number of defectives in 

the lot of 100, or by p, the proportion of defectives in 
it. The actions are to sell(S) or junk(J) and the losses 

are as follows:

L(p,J) = 1
L(p,S) = -.15 x (100) + .30 x lOOp = 15(2p-l)

The data available is the number of bulbs that are defective

in the two tested. The distribution for this would be a

binomial distribution:
f(x,p) = P(x defective among 2/p) = (|) px(l-p)2”x 

x = 0,1,2
A decision rule assigns either action J or action S to'each 
of these values which can be done in 2^(8) ways which has 

the following table.

X d| (x) d2(x ) d^(x) d4(x) d5(x; d6(x) dy(x) d8(x

2 S Jj S S j J S J

1 S S J S j S J J

0 S S S J S J J J

Looking at this table d-^ says to junk the lot if X=l,

that is, if one of the tested bulbs is defective. The risk

function would be the expected value of the loss
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R(p,d) = L(p,J) P(rule calls for J) = L(p,S) P(loss calls 

for S)

As an example, look at d2,
R(p,d2) = 1 P(X=2) + 15(2p-l) P(X=1 or 0)

= p2 + 15(2p-l)(l-p2)

But even when all the risk functions have been comnuted, 

one still faces the problem of nicking a decision rule not 

knowing the state of nature. And the best rule for one 

state of nature may not be the best for another. Here is 

where the different decision rules come into use. There

are three such rules,

First is the maximum rule which says for each action, 

find the smallest possible payoff, and then choose the 

action for which this smallest payoff is largest. This is 

a rather conservative approach and may give somewhat ridicu

lous results. Next is the maximax rule whereby the decision

maker should find the largest possible payoff for each action 

and then choose the action for which the largest nayoff is 

largest. However, this rule can also be unreasonable.

The last rule is called the minimax loss rule. This 

says that for each action, find the largest nossible loss 

and then choose the action for which this largest loss is 

smallest. This is considered to be the best of the three

rules. To illustrate how it works, the following table 
will be used. In this table the d^’s(i=l,2,3,4,5) are the 

decision rules and ©]_ and 02 are two states of the world whi^h

possibly might occur
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©1

©2

Maximum of
each decision
rule

dl d2 d3 d5

2 3 4 10

5 0 12 4

5 3 4 2 4

According to this table, the minimax rule would say 

to pick decision rule four.

When there are only two states of nature, such as 

in the above problem, the graphical approach can be used.

For any point above R|=R2, the maximum risk is the Rp 

co-ordinate. For any point below Ri=R2, the maximum risk 

is the Rj co-ordinate. The minimum-maximum occurs for the 

lowest point among those above R^=R2 and the left-most point 

among those below R|=R2. If one would move a wedge upward 

along the line R|=R2» with the vertex on R|=R2, and with 

edges parallel to the axes, the first point hit would be 

the minimax rule.

Even this rule looks pessimistic because it looks for 
the worst and then tries to minimize that worst.8 However,
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this is the rule most often applied. Its application can 

be seen in modern day linear programming. What is known as 

the simplex technique of linear programming has been used 

to compute the minimax solution to statistical decision

problems.

Another application of the minimax principle Is in 

what is known as Game Theory which is seen everyday in the 

rivalry between manufacturers. Here the payoff to one 

manufacturer depends not only on the demand for the product, 

but also on the decision of a different manufacturer to 

produce. The decision-maker's opponent will try to maximize 

payoff and in so doing, minimize the payoff of the opponent.

When speaking of the minimax problem in Game Theory, 

the concept of the "saddle point" must not be overlooked.

It is a good illustration of exactly what is meant by the 

minimax. Looking at a saddle on a horse's back, two distinct

curves are visible. One curve of the saddle is the one in

which the rider sits and this curve slopes upward. The

other curve is that which fits to the back of the horse

and this curve slopes downward. The upward sloping curve 

has a minimum point and this is called the "maximin." The 

curve sloping downward has a maximum point and this is called 

the "minimax." The point at which the two curves intersect 

is called the saddle point.

The minimax solution can always be found as 
long as the payoffs for one person are the losses of the 

other and as long as the "best of the worst"9 for one person, 
is the "best of the worsf'lO for the other person too.
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Provided these criteria are satisfied, the problem will 

have a saddle point. Looking at the solution in this way, 

the term "saddle point" really has meaning for it represents 

the point on the curve that is lowest with respect to the 

front and back and highest with respect to right and left. 

Replacing "lowest" and "highest" with "best" and "worst", 

the minimax solution is stated not as the lowest of the 

highest, but as the best of the worst.

The Linear Payoff Function

Although the payoffs and losses can often be illustrated 

by payoff and loss tables in simple cases, these tables are 

not applicable in every case. More often than not, the

states of the world are continuous random variables,In

this case the payoffs and losses must be put in functional 

form. Following is an example of a case where it is linear 

in terms of the state of the world so that the payoff function 

can be written in the following linear form3

P(a,6) = r + sG, where "r" and "s" are constants 

The expected value of this payoff function would then be 

as follows,
EP(a,0) = E(r + sG) = r + sE(G)

This equation says that all one has to know about the 

distribution of "0" to make the decision is E(0). In this 

case the mean is called a certainty equivalent.

To further understand the idea of linear payoff and

loss functions, two more terms must be explained, these
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being break-even value and optimal value.

The break-even value of © is given as a comparison of

expected values.

©b =
s2_sl

Thus to define the optimal, one would compare two 

expected payoffs for two different actions aj and a£. Given 

these two actions and the.payoff functions,
P(a^,0) = + Sj_©

P(a2,0) = r2 + s2®»

ai is said to be optimal if E(0)< 0b. If E(©)< 0^, this says

E (0) g g - s |

s2E(0) - sE ( 0) < r-^ — r2

r2 + s2E(©)<r| + siE(O)

Therefore, EP(a2)< EP(a|)

Action a2 is said to be optimal if E(0)> 0^, which 

leads to the conclusion that EP(a2)> EP(a|),

The linear payoff function is useful for two reasons:

1. Payoff functions in real-life situations are 

often linear or at least very near linear.

2. When there are just two actions from which to 

choose, the decision criterion of maximization 

of expected payoff reduces to the simple process

of comparing two numbers; the break-even value, 0b, 

and the mean of the decision maker’s probability 
distribution, E(0).^2

As long as the payoff functions are linear, one would
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expect the corresponding loss functions to be linear too, 

and it turns out that this is true. If the true payoff is 

greater than the value at the^ break-even point, the act 

chosen is the better of the two acts, so the loss would 

be zero. If the value of 6 is less than the break-even point, 

then gives the higher payoff. So if one chooses a2, the 

loss would be the difference between the two payoffs.

P(alt ©) - P(a2, ©)

Saying this in equation form, it would be as follows:

L(alfQ) = JQ if © <©b
|(r2+s2©)-(ri+si©) = (r2-ri)+(s2-s1)0 if © > ©b 

. L(a2,©) = J(r1+si©)-(r2+s2©) = (ri-r2)+(s1-s2)© if © < ©b
\© if © > ©b

Showing this graphically tells what is really happening.

This graph says that if s2>sj_, the line corresponding 

to P(a2,©) has a greater slope than the line corresponding 

to P(a|, ©). The break-even value, 0b, is the point at 

which the lines representing the payoff functions intersect. 

The distance "A" is the loss if a2is chosen and ©=©i.
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Likewise, "B" is the loss if a| is chosen and © =®2*

This process can be carried to problems with a finite 

number of actions still having linear payoffs and losses, 

but it becomes more difficult to granh. Say, in a problem, 

one has k actions from which to pick. Then it turns out 

that there are (k-1) break-even points. After the values 

of ©b have been plotted, the real number line will be 

divided into k intervals, and each of the k actions will 

be optimal over exactly one of the intervals.

The loss function in this case takes on a quality 
known as piecewise linearity,^3 That is, it still is a 

series of line segments, but they have different slones.

Say 3.2 is the optimal act, then the loss at a£ would be 

zero and the loss at any other point is the difference 

between the highest payoff for that value of 0 and the 

payoff ob+ained with actions ag. This is analogous to the 

situation with only two actions.



CHAPTER II

THE THEORY OF UTILITY

There is a way a nerson can measure the value of 

some payoff and this is by using the theory of utility.

The term utility is not new, especially to the field of 

economics. It dates back to the early nineteenth century 

to Jeremy Bentham, James Mills and some of their colleagues. 

These men were called utilitarians because of their axiom 

that man always acts so as to maximize pleasure and minimize 

pain. The ramifications of this axiom constitute what was 
called felecific calculus.1^ It lacked concreteness, 

however, so it was never able to explain or recommend any 

but very trivial and obvious types of behavior or decision..

The actual formulation of the utility theory came 

from John Von Neumann and Oskar Morgenstern in their book 

Theory of Games and Economic Behavior. In this work they

said that

...this concent proposes that the individual 
attemnts to optimize the expected value of 
something which is defined as utility, and 
that for each individual a relationship 
between dollars and utility can be found.15

The basic principle of the utility function is that 

if a decision-maker is indifferent between two alternatives, 

the expected utility of the alternatives is the same. This

15
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is brought out in what are known as the axioms of utility, 

which are as follows:

1, If payoff P-j_ is preferred to payoff P2, then 

U(P1)> U(P2). If payoff P2 is preferred to payoff 

P|, then U(P2 ) > U(P-[). If neither is preferred

to the other, then U(P|)=U(P2).

2, If one is indifferent between

a) receiving payoff P| for certain and

b) taking a bet in which one receives payoff P2 

with probability "p" and payoff P^ with 

probability (1-p), then U(P| )=pU(p2 ) + (l-p)U(P-^)0--

Two interesting factors of the utility function are that the 

payoffs do not have to be monetary and also the fact that 

different people have different utility functions.

Because payoff does not have to be stated in terms 

of money, it is possible to take into consideration both 

monetary and nonmonetary factors in determining a person's 

utility function. We know that money is not the only thing 

considered in both everyday decisions and in business 

decisions. There are other important factors such as

social approval, time, inconvenience for the decision-maker, 

or in the case of business decisions, such factors as 

prestige, business ethics, or employee or customer 

satisfaction can be quite important and often useful to 

consider in formal, decision theory.

It is quite evident that every person will not have

the exact same utility function. A loss of say $1,000 may
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hurt one man much more than it does another. Therefore, 

given the same information, two persons may make two different 

decisions in the same situation. In any decision-making 

problem, then, the utility function to look at is the utility 
function of the person who will receive the payoff.1?

If one were able to plot a utility curve, a person 

could have a picture of each individual's attitude toward 

taking a risk. The first thing to remember in attempting 

to plot a utility curve is that relative utilities are 
measurable but absolute utilities are not.1? That is to 

say, the utility scale has no definite origin. The person 

plotting the utility is free to assign arbitrary utility 

values to any two sums of money. These utility values 

are most often referred to as "utiles." It is important to 

remember, however, that once these utiles have been decided 

on, there will be for each individual a unique value for the 

utility that he would assign to any other sum of money.

Once the sum of money is matched with the utiles, the curve 

of the utility function can be mapped out.

The two axioms of utility are the basis for graphing 

a utility curve, An arbitrary point to find on the curve 

is the point where the decision-maker is indifferent between 

two alternatives so that the utility of the curves is the 

same, For example, suppose that a person is indifferent 

between receiving $1,000 and a 50-50 chance of receiving 

$4,000 or nothing. In this case, the utility of these 

two alternatives is the same. The arbitrary choice of
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utiles comes in assigning utiles for $4,000 and $0. Assigning 

10 utiles to $4,000 and 0 utiles to $0, the following 

equations are formulated.
.5 x U($4,000) +.5 x U(0) = U($l,000)

.5 x (10 utiles) + .5 x (0 utiles) = U($l,000)

5 utiles = U($l,000)

Now three ooints on the utility curve are known, but three 

points are hardly enough to determine an entire curve.

It is therefore necessary to find more ooints of indifference. 

Suooose this same oerson were siven the following offer.
A contract offers a 50-50 chance of getting $1,000 or 

nothing. This person is asked to sell it for $4^0. If 

this offer is accepted, this would mean that the utility 

for the $400 is greater than the utility for the contract.

So more questions must be asked until a figure is reached 

where indifference between the two alternatives exists. 
Finally, this value may be set at $300 and the following 

equation may be solved.

.5 x U(0) + .5x U($l,000) = U($300)

.5 x (5 utiles) = U($300)

2.5 utiles = U($300)

Now another noint can be clotted, Both of these situations 

show only a gain or break-even. For one more noint on the 

curve, look at a situation where a loss is involved. This 

might arise if the person were asked a question such as 

the following. A oerson is asked to make a bid for a 
contract which, if successful, will net $300, but if
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unsuccessful will cost the oerson $100. Would this oerson 

choose the bet if the chances of getting the bid were 

evaluated to be 3 to 1? If the person would, another 

indifference situation would arise. Otherwise, it would 

be necessary to orobe for a better estimate for indifference„

Suooose for this person the indifference situation 

does arise at a loss of $100 with 3 to 1 odds. Then the 

following would be true.
.75 X U($300) + .25 X U(-$100) = U(0)

.75 x (2.5 utiles) + .25 x U(-$100) = 0 utiles

U(-$100) =-7.5 Utiles

With this new point, a utility curve for this person can

be sketched.
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Given this graph, it is possible to predict this 

person’s decisions in a risk situation if the payoffs do 
not exceed $h,000 and the losses are not below $100. There 

is one more stipulation being that it is also necessary to

know the probabilities +hat the person attaches to the 
various outcomes of these situations.1-^

To illustrate the point that expected utility and 

expected payoff are not the same, look at the following 

example. The person bets $100 that heads will come up 

on the flip of a coin.. Therefore, there is a 50-50 chance 
of either winning or losing $100. The expected payoff 

here is zero so just looking at it would say the person 

should be indifferent about the bet. Looking at a certain 

person’s utility curve, however, this person may not be 

indifferent about this situation. Therefore, given the 

payoff and loss functions,

P = U(+$100) - U(0)

L = U(0) - U(-$100)

The expected utilities of betting and not betting are as

follows:
EU(Bet) = -g-U(+$100) + ^-U(-$100), the factor of •§-

because of the 50-50 chance of winning or 

losing.

EU(No Bet) = 11(0), because the person would neither 

gain anything nor lose anything if it were
)

decided not to take the bet at all.

The utility axiom says to take the bet if
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EU(Bet)> EU(No Bet)

EU(Bet) - EU(No Bet)> 0 

Therefore, EU(Bet) - EU(No Bet)

= |U(+$100) + |U(-$1OO) - U(0)

= |U(+$100) + |U(-$100) - |U(0) - |U(0)

= (|u(+$ioo)-iu(o)] - J |u(o)-|u(-$ioo)]
= i(P-L)

This outcome tells the decision-maker to take the bet if 
(P-L)> 0 and not to take the bet if (P-L)<0. Thus, in 

making the decision, one only has to look at the sign of 

(P-L) and this will tell whether or not to take the bet.

Whether or not a person will take a bet depends on 

the risk involved, as shown above. As in any trichotomy, 

on can have three different relationships between P and L. 

Either P<L, P>L, or P=L. Each of these cases has a name 

connected with it and each can be shown graphically.

The first case can be called the "risk-avoider" and 
this occurs when P<L.20 This type will not take a bet 

with an exoected monetary payoff of zero. Shown graphically,

it would be as follows.

Here one.can see that there are some bets with exoected
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nayoff greater than zero, but these may be considered 

unfavorable because of the expected utility.
Next, there is the "risk-taker"21 or the case where 

P^L. In this case the oerson should take the bet. And 

analagous to the above, there are some cases with negative 

expected payoffs that could still be considered favorable

-100 cf '

The last case is called"neither the risk-taker or 
risk-avoider."22 This is where P=L so the oerson is in

different between taking a bet and not taking it.

-ibo $ reft) ’

The thoery or utility today is oraised by some and 

questioned by others. Those praising the theory say that 
it is "descriptive,"2^ that is, it is useful in describing 

and oredicting executive behavior in given situations.
Those questioning the theory, however,.say it is "prescriptive,"2^
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that is to say, it indicates how a person should behave 

rather than how the person does behave. One of the foremost 

prescriptive authorities, Howard Raiffa, says the following 

about what is known as Savage's theory, which is a

combination of utility theory and probability.

Savage's theory is not a descriotive or predictive 
theory of behavior. It is a theory which purports 
to advise anyone of its believers how he should 
behave in complicated situations, provided he can 
make choices in a coherent manner in relatively 
simole, uncomplicated situations. 5

The difficulty arises because people do not always act so

as to maximize their utility. Raiffa says that this

...clearly demonstrates how important it is 
to have a theory which can be used to aid in 
the making of decisions under uncertainty.
If most people behaved in a manner roughly 
consistent with theory, then the theory would 
gair) stature as a descriptive theory but 
would lose a good deal of its normative 
importance. We do not have to teach people 
what comes naturally. But as it is, we need 
to do a lot of teaching.

The pros and cons will not cease but as long as utility 

theory has proven its usefulness in some areas, it will 

continue to gain momentum in many areas of the business

world



CHAPTER III

THE FORMAL DECISION PROBLEM

Before going on, it would be helpful to state the 

five things which specify the general decision problem.

They are:

1. the set S of all possible events of the environment

or parameter values s.

2. a set E of available experiments "e", with the 

null experiment ep an element of E.

3. for each e€E, a set Z(e) of possible outcomes of

e with Z(eo) = zo» nuH message.

4. a set C of possible consequences (large enough to 

include everything).

5. For each e«E and each z«Z(e), a set A(e,z) of 

available acts a, with each atA(e,z) being a 

function a:S-»C, or a manning taking into 

consideration all states of the environment and

possible consequences,

After these functions have been set down, it is the task 

of the decision-maker to choose a "c(e,z,a,s)" and this 

"c" is chosen by comparing the U(c)'s(the utilities).

A very lucid means of presenting the information of 

a decision problem is the decision tree. Pierre Masse,

24
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Commissioner General of the National Agency for Productivity

and Equipment Planning in France, said the following which

justifies the use of the decision,tree.

The decision problem is not nosed in terms of an 
isolated decision (because today's decision depends 
on the one we shall make tomorrow) nor yet in terms 
of a sequence of decisions (because under uncertainty, 
decisions taken in the future will be influenced by 
what we have learned in the meanwhile). The problem 
is nosed in terms of a tree of decisions.2“

To illustrate how the decision tree works, look at 

an everyday occurance. Suppose it were a Sunday afternoon 

in the middle of June and a person is trying to decide 

whether or not to go on a picnic. As of yet, no weather 

report is available, so it is impossible to know for sure 

whether or not it is going to rain. But there are a few 

facts that could influence the decision. This picnic is 

going to be a family picnic which means that there will 

be a large crowd attending. If the group does not go out 

in the country, they are going to stay in the house for the 

get-together. The outcomes of different decisions, given 

certain states of nature, can be shown first in the form 

of a payoff table. Then, this same information can be 

portrayed on a decision tree.

PAYOFF TABLE

Choices

Events and Results

Rain No Rain

Go on picnic Disaster Real Comfort
Stay at home Mild discomfort 

but happy
Mild discomfort 
but regrets
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Everything that is said in the payoff table can also 

be said on a decision tree. The tree is made up of a series 

of nodes and branches. A node or fork indicates a (relative) 

time point at which either a choice (of act or of exneriment) 

is made or nature (chance) makes that choice for the 

decision-maker. The branches coming out from a node indicate 

the nossible choice (by self or chance) at the node. 

Associated with each comnlete alternative course through 

the +ree, which may be a combination of several nodes and 

branches, is a payoff, shown at the end of the rightmost

terminal branch of the course.

With these basic notions explained, the decision 

tree for the above stated problem would be as sketched

below.

might have been



This is a very simple example but it illustrates 

how the decision tree works and the basic principle is 

the same even for comnlex decisions. In most business 

decisions, probabilities can be assigned to the actions 

and money values assigned to the outcomes.

The following are the four requirements of making

a decision tree and the examnle above satisfies all four.

1. Identify the points of decision and alternatives 

available at each point.

2. Identify the points of uncertainty and the tyre 

or range of alternative outcomes at each point.

- 3. Estimate the values needed to make the analysis 

especially the probabilities of different events 

or results of actions and the cost and gains of 

various events and actions.
il-. Analyze the alternative values to choose a course.^9 

As one can see, a decision tree does not give manage

ment the answer to an investment oroblem. Instead, it 

helps the management determine which alternative, at any 

particular choice point will yield the greatest monetary 

gain, given the information and alternatives pertinent 

to the decision. So the decision tree can be a very useful 

tool and it Is evident that businessmen agree on its 

usefulness. It is becoming more and more the prime tool

in the decision-making of even large corporations



CONCLUSION

Decision Theory Analysis is a relatively new idea, 

so the final imnact of this theory is not yet known.

Because it is new, many of the methods seem frustrating and 

unrewarding at this time, but these drawbacks'are being 

smoothed out. There is a growing conviction that Decision 

Theory Analysis will occuny a very important nlace in the 

near future in executive problem-solving.

Not too many U.S. comnanies use Decision Theory 

on a regular basis. Two companies which have put the 

theory to a lot of work are the DuPont Corporation, which 

started using it in the late 1950's, and Pillsbury, which 

started using it in the early 1960's. The most evident 
increase in its use has been seen since I96L.30 This 

was due to all the technical work and teaching of Robert

0. Schlaifer and Howard Raiffa at the Harvard Business
School. These two men gave the "intellectual thrust"31

that had been lacking before. Although it is still true

today, it was even more true before these men that there

was a definite lack of educated decision makers. Today,

another well-known company, General Electric, uses Decision

Theory Analysis in almost all of its decision-making. Like

many other companies, however, General Electric nuts some

stipulations on their decision problems. For examnle,
28
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General Electric requires a probablistic assessment of the 

rate of return for any investment requests of more than 

$500,000. In the true sense of decision theory, this 

would not have to be an additional stipulation because 

this information would really be considered as part of 

the requirements of the decision.

As with any new theory, Decision Theory has many 

obstacles and pitfalls and these are the things that must 

be overcome before the theory will progress. Listed 

below are some of these drawbacks.

1. Lack of personal competence - As of yet there 

are not enough trained managers. Also there 

are not enough technical specialists to train 

managers. So, until these people are drained, 

the theory will be at somewhat of a standstill.

2. Uncertainty over return - That is, there isn't 

really enough evidence yet to convince managers

to use it.

3. Organizational Obstacles - Decision Theory Analysis

must become more of a combined effort between the 

analysists and the executives. They have to work 

together if this theory is going to be successful.

4. Consulting firms aren't used effectively yet - 

There are firms who specialize in gathering 

information relating to the management of 

businesses. Much data is necessary for Decision 

Theory Analysis and these places could provide
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a lot of short-cuts for the decision-maker.

5. Improvement in production techniques needed - 

New methods must be found to use Decision Theory 

Analysis at an acceptable cost. At this time, 

it is quite expensive to use it.

6. Inadaquacy of production facilities - This ties 

in with number one in that there is an inability 

of the analysts to use the methods and concepts 

available to them simply because of a lack of 

training.

7. This last obstacle is presented in the form of 

a question. How should the Decision Theory 

Analysis be used in the context of a company's 

operations? Each company is a little different 

so each application of the theory will be a 
little different,32

From the above, it is evident that Decision Theory 

Analysis is still far from being perfected, but the above 

obstacles are continually being worked on. Even though 

it seems like the theory has several obstacles, there are 

also advantages to the theory, and it is these advantages, 

along with the work being done to overcome the obstacles, 

that makes Decision Theory Analysis keen going ur-hill.

The advantages of the theory are stated in much more general 

terms as can be seen from reading them.

1. It focuses informal thinking on the critical

elements of the decision



31

2, It forces into the open hidden assumptions

behind a decision and makes clear their

logical imolication.

3. It nrovides an effective vehicle for communicating 
the reasoning which underlies a recommendations.33

These advantages are very real. They are the backbone 

of Decision Theory Analysis. It is evident that this 

theory is becoming commonnlace in many businesses. This 

is not something that is going to happen overnight, however.

It has been in use for several years now and it will be 

many more years before the ideas are nerfected and enough 

trained men are available. It is evident from recent 

literature that the nhrase "Decision Theory Analysis" is going 

to be heard more often by the neople in the business field.

One enthusiast went so far as to claim that "decision

theory will be to the executive of tomorrow what the slide 
rule is to the engineer of today."3^ This may be a slight 

exaggeration, but it does illustrate the impact decision 

theory is having on executives today, and also the notential 

imnact It may have on the executives of tomorrow.
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