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7. RELATING MODERN DECISION THEORY TO DECISION MAKING IN 

PRACTICE 

Two issues would seem to be important to consider at the 

commencement of this discussion viz: 

1. The validity of modern decision theory to 

approximate decision making in practice. 

2. The use of modern decision theory in actual 

practice at the farm level. 

In relation to 1. above, proponents of Bernoullian decision 

theory appeal for support on the persuasive grc,unds of the 

approach being reasonable, rational and logical. As Anderson, 

and Hardaker (1972) comment 

"Bernoullian decision theory stands or falls on the "reasonableness" 

of the basic axioms, and on the validity of the logic by which the 

operational theory is deduced from these axioms. We find it hard to 

suppose that many people will find either the axioms or the logic 

unacceptable" . 

Such a theory to this writer does seem to be quite reasonable, 

but this is surely not the only point at issue. As Eisgruber and 

Nelson (1963) point out, one needs as well to determine if the 

theory is a reasonable approximation of decision making behaviour 

in practice as a basis for gaining acceptability by decision 

makers. As was found in section 6.4 of this review, such 

evidence is very scanty. 

In relation to the use of modern decision theory in practice, 

Anderson and Hardaker (1972) note its increasing use in corporate 

business in the U.S.A. However, there is little evidence of 

its use at the farm level. This conclusion is based on this 

writer's extensive literature review along with a similar 

extensive review by Walker and Nelson (1977) who conclude in 

relation to decision making under uncertainty that 

"There is little evidence in extension literature that applications 

of (modern decision theory) have been used at the farm level". 

It is concluded 

" ......... that ther>e exists a lar>ge 'gap1 between theor>y and 

pr>actice in this area" . 
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Let's pursue this issue further. 

There seems to be a need for some discussion on the types 

of situations to which decision theory is applicable. These 

writers assume that while it is reasonable to assume that 

the theory on a conceptual basis is relevant to all decision 

making situations, in practice we are more realistically looking 

at the more complex multivalent situations i.e. a decision 

problem of sufficient consequence to warrant careful analysis. 

Such reasoning is based purely on the practicalities of the 

situation and also because of the routine nature of much 

decision making as described earlier in this review. 

Greater use of modern decision theory in practice will 

depend on whether decision makers perceive the approach as 

sound and valid, its practicality (feasibility of operation), 

and whether or not the "benefits" (satisfaction) of using the 

approach exceed the costs involved. Anderson and Hardaker 

(1972) consider that the practical value of decision theory in 

decision analysis depends on the feasibility of convincing 

real world managers of a systematic approach to their decision 

problems and on their assessment of the relative costs and 

benefits of systematic versus intuitive decision making. 

The real question which must be asked is whether or not 

the application of modern decision theory and its related 

techniques will increase manager satisfaction sufficiently 

to warrant the cost of applying/using the formal techniques. 

It would seem likely that the cost of determining utility 

functions for each farmer an adviser assists does not warrant 

the extra satisfaction obtained by the farmer. 

Further, this assumes that utility can be measured and 

currently there is considerable doubt about this question with 

regard to general utility. McCarthy and Anderson (1966) 

(in Walker and Nelson, 1977) submit that the utility approach 

has serious difficulties in application. Anderson and 

Hardaker (1972) comment that it remains an open question just 

how good a representation of real preferences such utility 

functions are. 
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Ideally if modern decision theory is to become common 

practice in farming, farmers should be able to use the 

techniques by themselves without the use of an adviser. 

However, doubts exist due to the apparent complexity of the 

approach (as perceived by the decision maker c.f. his current 

intuitive approach), and its comprehension by decision 

makers, and whether or not the extra benefits of using a more 

systematic approach will exceed the extra effort required. 

Conrath (1973) observed that decision makers in business are 

more prone to look for simple models to guide their judgements 

rather than complex choice models. Most statistical decision 

theory tools (with the exception of Bayesian and decision 

tree approaches) fail in these respects (Walker and Nelson, 

1977). Some may even consider these claimed exceptions to be 

too complex. 

Peart (1972), a leading Australian farm management consult­

ant, in evaluating the use of decision trees considered the 

approach had the following strengths: 

* The problem is worked through in a logical manner. 

* Possible alternatives are less likely to be 

neglected. 

* The decision maker's personal attitude to risk is 

measured instead of the adviser inserting his own. 

* Outcomes are listed on a common financial return 

basis. 

However, he considered the following difficulties existed: 

* Reliable on-farm data is of ten non-existent but this can 

be generated with a good physical and financial 

recording system, but it takes time. 

* Off-farm data on past and future markets is difficult 

to obtain and often very vague. 

* While calculating a certainty equivalent or measuring 

a man's attitude to risk could be helpful in 

formalizing our present assessent of a situation, it 

doesn't measure the man's ability to aid in bringing 

the events to pass. 



45. 

* Measurement of personal factors in financial terms 

is very difficult. 

* Fitting the decision tree into the broader scale of 

a multi-enterprise unit where every commitment of 

land, labour and capital affects many other operations 

makes analysis difficult. 

· * The great uncertainties of climate, huma~ biological 

and economic factors daunt the most ardent data collector . 

. 
While the validity (and relevance) of some of these 

claimed difficulties is questionable, the real issue here is 

that a leading management consultant can find lots of 

reasons for not using what is considered to be a relatively 

simple decision making technique. 

As Peart comments 

"The ex tens ion gap between the use of decision trees and 

consultants and extension workers is large and between 

the technique and farmers huge". 

Hinken (1975) has highlighted some of the shortcommings 

of decision-orientated economics concerning assumptions 

about the goals of entreprenuers in horticulture. The main 

points are:-

* Only formal and contentless consideration of goals. 

Goals, goal system, goal hierarchy and goal dynamics 

are dealt with only formally and without regard to 

concrete contents, apart from some empirical investigations. 

* Missing definition of the goal setting person or unit. 

Normally the enterprise is seen as the relevant goal 

setting unit, which possesses a firm goal including 

the goals of organisations, groups and individuals. 

Single goals of individuals or groups are supposed to 

be possible in firms; but a discussion and research of, 

who possesses which goals and who has the power to 

implement them within the firm, does not exist. 

* ~issing attention of psychological aspects. 

A further criticism concerns the neglect of psychological 

factors. Goal-setting at an individual and organisational 

level, the solving of goal conflicts and the dynamic 
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nature of goal changes are based on social and 

psychological factors and can be explained by social -

psychological knowledge and methods. 

* Over-evaluation of rationality and consciousness 

in the goal field. 

A special criticism concerns the supposition of 

rational goal setting. 
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8. WHERE DO WE GO FROM HERE? 

Eisgruber and Nielson (1963) make a number of points 

which seem to be relevant to the current "state of the art":-

1. We need more basic research on how managers carry 

out the decision making process, or what goes 

on in the decision makers mind while he is in 

the act of making a decision. 

2. Decision models must be improved, drawing upon 

present and new information on decision making 

behaviour, and particularly taking into account 

the limits of man's capabilities of perceiving 

information, making computations, farming 

expectations about the future, estimating 

parameters, etc. 

Conrath's (1973) comments regarding the need to understand 

the managerial process seem to be particularly relevant. 

"Statements by theorists that most decision making behaviour 

is irrational (usually from the theorists' point of view), 

without the provision of alternatives other than educating 

all decision makers to think like theorists , do little to 

encourage the conversion of theory to practice". 

Apart from the abov2 points suggested by Eisgruber and 

Nielson, improvements need to be made in the practical 

determination of individual beliefs (probabilities) and 

preferences (utilities) i.e. to resolve some of the 

operational problems. 

Further, educational activities with farmers also need to 

be considered concurrently despite the rather dynamic and 

evolving state of knowledge of decision making in practice and 

decision theory, and the obvious gaps in our knowledge. An 

approach suggested by Walker and Nelson (1977) would seem to 

have considerable merit. They refer to "The Problem Approach". 

This involves a focus on improving a problematic situation 

of the manager. The problem components are stressed, as are 

the manager's human attributes affecting problem solving. 

The modest expectation from the problem approach would be an 

improvement in the situation, rather than optimization. An 

improvement might come through increased problem understanding, 
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better data, more thorough analysis or improved techniques 

of analysis. 

The problem approach is distinguished by a free form state 

of mind with respect to methods or techniques. It has little 

academic bias, and would be interdisciplinary in nature, 

much (we expect) like the approach of a manager on the job. 

· In general, Walker and Nelson would stress the 

following sequential points: 

1. Improve understanding of problem components. 

2. Develop pay off matrices or decision trees. 

3. Improve the decision maker's perception of 

consequences of choices and understanding of 

his preference structure. 

4. Improve the farmer's use of information. 

5. Delineate alternative choice criteria by which 

a client might choose, including his own utility 

function. 

6. Provide feedback and adaptive experiences and 

mechanisms. 

Any or all of these steps could be provided in a 

research and educational program for farmers. The approach, 

based on real life problems, is naturally tailored to 

individual needs, because it is free form with respect to 

techniques and decision criteria. 
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APPENDIX I 

Using Deci s ion Trees in Horticultural Decision Making - An Example 

(Adapted from Rae (1972) 

The principal components of a risky decision problem are 

possible courses of action, possible events that might occur in 

the future over which we have no control, and the payoff received 

given any combination of action and event. A decision tree is a 

convenient way of providing a ~iagrammatic representation of the 

probiem. The tree is made up of act forks, event forks, and 
branches, and Figure 3 

grower may contract to 

Acts 

presents a simple de~is i on tree. Here, a 
grow beetroot at a price of $40 per tonne, or 

B f.9Y_offs 
$3000 

$1500 

$4500 

FIGURE 3: A simple decision tree for a beetroot contract 

he may grow the crop for the market, where price may be either $30 

or $60 per tonne depending on demand/supply conditions. Yield is 
fairly certain to be 20 tonnes per hectare, production costs are 
known to be $200 per hectare and a marketing cost of $5 per tonne 
must be met if the crop is sold on the fresh market. 

Let us assume i~ has already been decided to grow five 
hectares of the crop, so that the only two alternative courses of 
action in this problem are to grow under contract or to grow for 
the market. These are represented by the two branches emanating 
from point A in ~he figure, namely AB and AC, and point A represents 
the node of an act fork. The branches labelled CD and CE represent 
the source of uncertainty in ttiis problem, and point C is the node 
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of an event fork. The terminal payoffs $3,000, $1,500 and $4,000, 

are the possible outcomes of the problem. A little budgeting will 
show that :~he crop will net $3,000 if grown under contract, $1,500 

if grown for the market and a price of $30 per tonne is received, 
and $4,500 if grown for the market and a price of $60 is received. 
The actual flow of cash is represented by the figures entered 

underneath the branches. 
An important point to note is that act forks and event forks 

represent two quite d1fferent things, and the node of an act fork 
is often surrounded by a square, and that of an event fork by a 
circle, to avoid confusing the two. It is also important that act 
forks and event forks appear in the decision · tree in the actual 
order in which they will occur. In the example, market prices 
will not be known until some time after the crop has been sown, 
and possibly not until after the crop has been sold. 

The decision tree, correctly drawn, gives a clear picture of 
the problem and may be worth constructing just for the purpose of 
clarifying the problem and indicating possible actions and 

outcomes. 
A decision tree can also be used to find the best solution to 

the problem. To achieve this, we must consider people's preferences 
between gambles and the notion of certainty equivalents. 

A course of action whose outcome is uncertain at the time of 

choosing that action can be called a risky prospect. Here, we want 
to show how people's preferences between risky prospects can be 
measured and that what is best for one person need not be best for 
another. ·To do this we need to introduce the concept of certainty 
equivalents. The certainty equivalent of a risky prospect is that 
sum of money which, if received by the decision maker for certain, 
would make him just as happy as having to face the risky prospect. 
That is, if he were offered that sum with no risk he would be 
indifferent between accepting it, or rejecting it and participating 
in the gamble. It is important to note that since different people 
have different attitudes to risk-taking, so different people may 
choose differently between risky prospects, and that the act for 
which expected money payoff is greatest need not be the best act. 

Using this approach in the beetroot contract problem 
involves starting at the final stage of the decision tree (or the 
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right-hand edge) and then moving to the 1 eft, or backvrnrds through 

the tree, calculating certainty equivalents as we go. There is 

only one event fork in Figure 3, reflecting the two possible 

beetroot prices. If beetroot is grown for market, the termi na 1 

payoff will be either $1 ,000 or $4,500. Now we say to the grower, 

"If the price turns out to be $30 per tonne you will receive a 

payoff of $1,500, but if $60 per tonne you will receive $4,500. 

Would you rather take a chance on the market price being high, or 

take a certain payment of, say $4,000?" The odds are that he wi 11 

prefer the certain $4,000, so we know our first attempt at 

specifying the certainty equivGlent ($4,000) was too high. We 

then repeat the question until he is indifferent between receiving 

the certain payment or participating in the market-price gamble. 
Let's say the certainty equivalent turned out to be $2,500. The 

decision tree can now be redrawn in a simpler but equivalent form, 
as i n Fi g u re 4 . 

Acts 
Certainty 

B Equivalent 
Payoff 

$3000 

c $2500 

FIGURE 4: Equivalent form of Figure 3 

It can be seen that the certainty equivalent takes the place 
of the risky prospect over which it was estimated. This is because 
the certain $2,500 gives the same satisfaction to the grower as 

does participating in the gamble. Thus, payoff from other acts 
may be compared directly with the certainty equivalent. In this 
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case, the payoff from growing for contract of $3,000 exceeds the 

'equivalent' payoff from growing for the fresh market of $2,500, 
so growing for contract is the optimal or 'best bet' decision. 

Of course, another grower may have a different attitude to risk, 
and may have come up with a certainty equivalent of, say, $3,500. 

Then, his optimal decision would be to grow for the market. 
It should be realised that when certainty equivalents are 

estimated, the decision maker does two things: 
(a) he implicitly 'weighs up .the odds' involved in the gamble; 

and, 
(b) he considers his preference for the terminal payoffs 

associated with the risky prospect. 
In assessing probabilities in the contract problem, the 

grower would make some estimate of the likelihood of each price 
ar1s1ng. Put another way, he makes a subjective estimate of the 
probabilities involved. These probabilities are simply weights 
representing degrees of belief that the decision maker holds in 
the various events occurring. They should, however, be made with 
recognition of whatever objective evidence happens to be available. 

The decision-maker's prefer~nce for terminal payoffs refers 
to the satisfaction or dissatisfaction he would experience if a 

given outcome occurred. We have already seen that this 

satisfaction need not be in direct proportion to the value of the 

money sum, and of course a given money sum will give more 

satisfactio~ to some people than to others. The solution procedure 
requires that we work only with the terminal payoffs and the 

cash flow is important only in deriving the terminal payoffs. 
For more complex problems, the number of branches in some 

event forks will be greater than two. In such cases, certainty . 
equivalents have to be estimated over gambles with a large 
number of possible payoffs. These problems can be solved provided 
we can estimate the probabilities of the various events, and the 
decision maker's utility function. This allows us to measure the 
satisfaction the grower obtains from the various payoffs. 
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