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decisions organizations face. A company’s decision to introduce a new product into a market is 
an example of a decision under uncertainty because the company cannot predict if the product 
will succeed or not if there is total uncertainty about future economic conditions, competition, 
consumer preferences, and so forth.

•• Decisions under risk: This scenario falls between the two extremes of certainty and uncer-
tainty. The decision maker, although not certain, is aware of the chances, or probabilities, of 
the various states of nature occurring. As an example, assume that a company is planning to 
build a new manufacturing facility in a foreign country to produce and market its products in 
that country. Let us further assume that the success or failure of this venture depends on the 
demand for the products produced in this facility. If the company estimates that there is a 70% 
probability of high demand for its products produced from this facility, then the company is 
facing a situation of having to make a decision under risk. The risk element in this situation is 
the 30% probability of low demand because if the company builds the facility and demand for 
its products turns out to be low, then the company suffers a loss.

The category of the decision you have to make will dictate the decision-making technique you use.

F.4 Techniques for Making Decisions  
Under Certainty, Uncertainty, and Risk
Several techniques can be used to analyze decisions that must be made under certain, uncertain, and 
risky conditions. Let’s look at these tools using an example.

EXAMPLE F.1: Pegasus Textiles operates a factory in Sharjah, United Arab Emirates.a The company 
has experienced steady sales growth over the past two years and could grow substantially if the firm 
receives orders for its products from overseas apparel stores. Because the company’s existing factory 
doesn’t have the capacity to meet the future demand the company could experience, it is considering 
three options: (1) expanding the existing factory, (2) building another small factory, or (3) building a 
large factory. Expanding the existing factory will generate $3 million in profits if the future demand 
is low but $4 million in profits if demand is high.b If a second small factory is built and the demand 
is low, the profits will be $2.5 million. Nevertheless, profits will be $5 million if the demand turns out 
to be high. Building a large factory will generate a profit of $10 million if the demand is high, but the 
company will lose $4 million if the demand turns out to be low. What should the company do under 
each of the following decision scenarios: certainty, uncertainty, and risk?

To begin with, let’s put this information into a table called a payoff matrix (Table F.1), which 
shows the payoff for each combination of decision and state of nature.

TABLE F.1: Payoff Matrix

STATE OF NATURE

DECISION ALTERNATIVE LOW DEMAND HIGH DEMAND

Expand current facility $3 million $4 million

Build small factory $2.5 million $5 million

Build large factory –$4 million $10 million

aUnless otherwise stated, in the Examples, Solved Problems, and Problems, fictional company names are used.

bUnless otherwise stated, all currency is in U.S. dollars.

Decisions under 
risk: this scenario 
falls between the two 
extremes of certainty and 
uncertainty. The decision 
maker, although not 
certain, is aware of the 
chances, or probabilities, 
of the various states of 
nature occurring

Solve decision-making 
problems under 
certainty, uncertainty, 
and risk.

F.4

Technique for Making Decisions Under Certainty
First, let’s treat Pegasus Textiles’s dilemma as a decision that can be made under the conditions of 
certainty. In other words, we know with certainty what the state nature is going to be. Since we know 
this, we simply choose the alternative in the matrix with the highest payoff for that state of nature. 
If we know the demand is going to be low, we will expand the existing factory because doing so 
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