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The Laplace criterion, unlike the previous three criteria, takes all of the information available 
in the matrix into consideration. Therefore, it is a good method to use as long as it’s reasonable to 
assume that the states of nature are equally likely to occur. Yet, it’s not a good method to use when the 
underlying states of nature are not equally probable. For example, even if you know nothing about 
the game of basketball, in a matchup between the Miami Heat and a high school basketball team, 
it would be a serious error to assume it’s equally likely either team can win. So, if you were making 
a bet on one of the teams, using the Laplace criterion could cost you quite a bit of money. Using the 
minimax regret criterion would be superior to using the maximax, maximin, and perhaps even the 
Hurwicz criteria because the regret concept includes more relevant problem information: actual mon-
etary losses plus unrealized potential profits. Consequently, the minimax regret criterion leads to a 
more informed decision than do the maximax, maximin or the Hurwicz criteria. Despite these merits, 
the minimax regret criterion still does not use all of the available information in the payoff matrix. 
Because the approach assumes that the decision maker is either risk averse or risk neutral, it ignores 
the maximum payoffs that could be realized if the decision maker were a risk taker. The criterion also 
ignores the probabilities associated with the possible states of nature.

Techniques for Making Decisions Under Risk
Risk is the potential that a decision made will lead to undesirable outcomes. For example, when you 
invest in stocks, there is a risk that the value of the stocks will drop and you will lose your invest-
ment. Similarly, launching new products is risky because often the demand anticipated for them does 
not materialize. Whenever there is uncertainty about future events, there is risk. Nonetheless, unlike 
the case of total uncertainty, decision-making under risk assumes that although there is uncertainty 
about the various states of nature, the decision maker can estimate the likelihood or probability of 
the occurrence of each state of nature. The greater the degree of uncertainty there is, the higher is the 
risk of making the wrong decision. In risky situations, managers try to answer three questions before 
making a decision:

1.	 What can go wrong if a particular decision alternative is chosen?
2.	 What is the likelihood or probability of that happening?
3.	 What will be the impact or outcome of that decision?

In addition, the states of nature must be mutually exclusive and collectively exhaustive, and the sum 
of the probabilities of these states of nature must be equal to 1. Mutually exclusive events are events 
that cannot occur at the same time; collectively exhaustive events are the only events that can occur. In 
a single toss of a coin, the events—heads and tails—are not only mutually exclusive but also collectively 
exhaustive. Once the probabilities associated with the various states of nature are estimated, the deci-
sion maker then calculates the EV associated with each decision alternative. Once the expected values 
for all decision alternatives are calculated, the decision criterion is to choose that decision that has the 
highest expected value. We will now illustrate how to make decisions under risk using an example.

EXAMPLE F.2: Greer Chemicals, Inc., is a paint product manufacturer, and one of the company’s 
manufacturing plants is experiencing a substantial increase in demand. The future demand for the 
products could be low, medium, or high with the probabilities estimated to be 20%, 50%, and 30%, 
respectively. The firm is considering three possible courses of action: (1) subcontracting the needed 
additional capacity; (2) building a new plant; or (3) doing nothing and continuing operations as usual. 
The company wants to determine the financial impact associated with the three decision alternatives 
under the varying levels of demand. Given the following payoff matrix, what decision should the 
firm’s managers make?

TABLE F.7: Payoff Matrix for Greer Chemicals, Inc.

DEMAND

DECISION ALTERNATIVE LOW (20%) MEDIUM (50%) HIGH (30%)

Subcontract additional capacity $8 million $40 million $70 million

Build a new plant –$60 million $20 million $110 million

Do nothing $15 million $30 million $85 million


