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Any problem that can be presented in a decision table can also be graphically illustrated in
a decision tree. All decision trees are similar in that they contain decision points or decision
nodes and state-of-nature points or state-of-nature nodes:

# A decision node from which one of several alternatives may be chosen
@ A state-of-nature node out of which one state of nature will occur

In drawing the tree, we begin at the left and move to the right. Thus, the tree presents the
decisions and outcomes in sequential order. Lines or branches from the squares (decision
nodes) represent alternatives, and branches from the circles represent the states of nature.
Figure 3.2 gives the basic decision tree for the Thompson Lumber example. First, John
decides whether to construct a large plant, a small plant, or no plant. Then, once that deci-
sion is made, the possible states of nature or outcomes (favorable or unfavorable market)
will occur. The next step is to put the payoffs and probabilities on the tree and begin the
analysis.
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FIGURE 3.2
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Analyzing problems with decision trees involves five steps:

Five Steps of Decision Tree Analysis

. Define the problem.
. Structure or draw the decision tree.
. Assign probabilities to the states of nature. |
. Estimate payoffs for each possible combination of alternatives and states of nature.
. Solve the problem by computing EMVs for each state-of-nature node. This is done by

working backward, that is, starting at the right of the tree and working back to deci-

sion nodes on the left. Also, at each decision node, the alternative with the best EMV is

selected.
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The final decision tree with the payoffs and probabilities for John Thompson’s decision
situation is shown in Figure 3.3. Note that the payoffs are placed at the right side of each
of the tree’s branches. The probabilities are shown in parentheses next to each state of na-
ture. Beginning with the payoffs on the right of the figure, the EMVs for each state-of-nature
node are then calculated and placed by their respective nodes. The EMV of the first node is
$10,000. This represents the branch from the decision node to construct a large plant. The
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