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Step 4: Analyze the tree and make a decision.

After you have placed all possible states of nature, decisions, and payoffs on the tree, consider each 
decision path and its final payoff. Next, eliminate any paths that are clearly suboptimal or not viable. 
Starting from the right of the decision tree, calculate the expected payoffs for the remaining paths by 
working backward to each decision point along its path until you reach the initial decision point at 
the left of the tree. The initial decision alternative that led to the expected payoff is the best choice.

EXAMPLE F.3: Murali Aromatics, which manufactures essential oils and aromatic compounds used 
in perfumes, must decide on the type of facility it should build. Initially the company is considering 
either (a) building a large facility or (b) building a small facility. The firm’s managers estimates that 
the probability of low demand to be 0.30, and the probability of high demand to be 0.70. If the firm 
builds a small facility and the demand turns out to be low, then the payoff will be $30,000. If the de-
mand turns out be high, the firm can either subcontract some work and realize a payoff of $100,000, 
or expand the small facility and realize a payoff of $120,000. If the company builds a large facility 
initially and the demand turns out to be low, then the firm will lose $100,000. By contrast, if the de-
mand is high, the company will realize a payoff of $200,000.

Our challenge is to determine the optimal course of action by constructing and analyzing a deci-
sion tree.

Step 1: Begin the tree with the initial decision to be made.

First, as Figure F.2 shows, we begin constructing the tree with an initial decision point along with the 
firm’s alternatives of building a small or a large facility.

Step 2: Expand the tree.

Each of these alternatives leads to a chance event of uncertain demand with two possible states of 
nature: low and high demand. Therefore, our second step is to expand the tree by incorporating these 
events and states of nature.

Step 3: Evaluate the tree and expand it again as necessary.

If a small facility was built initially and the demand turned out to be high, the company has the 
additional alternatives of subcontracting work or expanding the existing facility. Our third step is 
to expand the tree again by including this extra information in the diagram. We also need to include 
the payoff associated with each decision beginning from the initial decision. Once this done, our tree 
is complete.

FIGURE F.1: Simple Decision Tree
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