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will result in the highest payoff ($3 million) for this state of nature. By contrast, if we know that the 
demand will be high, then we will build a large factory, which will result in a payoff of $10 million.

Techniques for Making Decisions Under Uncertainty
If we aren’t sure what the states of nature (in this case, demand) will be or what their probabilities 
of occurring are, we cannot estimate them with any degree of precision. We are therefore in the posi-
tion of having to solve the problem under conditions of uncertainty. There are several approaches to 
solving problems under these conditions, each with advantages and drawbacks. We will now solve the 
Pegasus Textiles’s problem using each of them to demonstrate how they differ.

THE LAPLACE CRITERION
According to the Laplace criterion, if the probabilities of the states of nature are unknown, we should 
assume they are equal, and the different decision alternatives should be evaluated using the expected 
value of their payoffs. The expected value (EV) is the weighted average of the values of all possible 
outcomes of the decision. In other words, the expected value is the average payoff that would be real-
ized if the decision were to be repeated many times. The weights used are the probabilities associated 
with the various states of nature.

If there are n mutually exclusive and collectively exhaustive states of nature with probabilities of 
occurrence P1, P2, P3, and Pn and, if a given decision alternative has outcomes x1, x2, x3, and xn, then the 
EV associated with this decision is:
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EV = x1 × P1 + x2 × P2 + x3 × P3 +…………+ Xn × Pn

The decision would be to choose the alternative with the maximum expected value. For the Pegasus 
example, however, we have only two possible states: low demand and high demand. Assuming equal 
likelihoods for these two states, we would expect that the probability of low demand is 0.5 and the 
probability of high demand is 0.5; that is, each state has a 50/50 chance of occurring:

EVexpand = ($3 million × 0.5) + (4 million × 0.5) = $3.5 million

EVsmall = ($2.5 million × 0.5) + (5 million × 0.5) = $3.75 million

EVlarge = (–$4 million × 0.5) + ( 10 million × 0.5) = $3.0 million

Using the Laplace criterion solution, the company would receive the highest expected payoff by build-
ing the small factory. Note that if the payoffs are in monetary terms, the expected value of the payoffs 
is often referred to as the expected monetary value or EMV.

THE MAXIMIN CRITERION
A decision maker may use the maximin criterion when the negative impact of making the wrong decision 
is so high that he or she chooses that alternative that guarantees at least the minimum payoff. For example, 
during an economic downturn, people generally take a more conservative approach to investing by buying 
CDs and savings bonds rather than by buying stocks, which are a riskier investment.

To our original payoff matrix, we’ve added a column to Table F.2 that shows the minimum payoff 
for each decision alternative Pegasus Textile is facing.

TABLE F.2: Pegasus Textile Payoff Matrix for Maximin Criterion

STATE OF NATURE

DECISION ALTERNATIVE LOW DEMAND HIGH DEMAND MINIMUM PAYOFF

Expand factory $3 million $4 million $3 million

Build small factory $2.5 million $5 million $2.5 million

Build large factory –$4 million $10 million –$4 million

Laplace criterion: 
a decision-making 
approach used when the 
probabilities of the states 
of nature are unknown 
and assumed as equal. 
The different decision 
alternatives should be 
evaluated using the 
expected value of their 
payoffs

Expected value (EV): 
the weighted average of 
the values of all possible 
outcomes of the decision, 
or the average payoff 
that would be realized if 
the decision were to be 
repeated many times

Maximin criterion: 
a decision-making 
approach used when 
the negative impact 
of making the wrong 
decision is so high 
that he or she chooses 
that alternative that 
guarantees at least the 
minimum payoff
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