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Sensitivity Analysis for Decision Trees
In decision-making scenarios under uncertainty or risk, the values of the probabilities of the various 
states of nature and the payoffs associated with them are either unknown or estimates. Nevertheless, 
instead of single-point estimates, it is often more useful to have a range of values for the estimates. In 
other words, if decision makers can determine how sensitive an alternative is to changes in the values 
of these variables, they are in a much better position to make a sound decision.

Although it is impossible to consider all of the combination of values these variables can take, at 
a minimum, you can conduct a sensitivity analysis of their estimated probabilities of occurring. In 
this case, a sensitivity analysis will provide a range of values over which one decision alternative is 
preferred to others. If there are only two states of nature, a sensitivity analysis involves constructing 
a graph and then using simple algebra to determine the range of probability values. In addition, the 
algebraic calculations provide the end points for the range of values.

Using the information for Murali Aromatics, we will demonstrate how to conduct a sensitivity 
analysis. First, we will use the company’s assessment of the probability that the “high demand” state 
of nature will occur. We can perform sensitivity analysis for low demand in a similar way.

Step 1: Present the information on the decision alternatives, states of nature, and payoffs in a payoff matrix.

TABLE F.10: Payoff Matrix for Murali Aromatics

STATE OF NATURE

DECISION ALTERNATIVE LOW DEMAND HIGH DEMAND

Subcontract 20 100

Build new facility –100 200

Do nothing 30 70

Payoffs in thousands ($).

FIGURE F.6: Graph of Demand Probabilities
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is to changes in the 
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Step 2: Construct a graph with probability values from 0 to 1 on the x-axis.

Label the x-axis as P (High Demand), which represents probability of high demand. Draw two 
y-axes—one on the left for the low-demand payoff values and the other on the right for the high-de-
mand payoffs. The graph with these labels is as follows in Figure F.6.

Step 3: For each decision alternative, plot the payoff value for low demand on the left vertical axis, 
and the payoff value for high demand on the right vertical axis.

If the probability of high demand is 0 and the probability of low demand is 100%, then for the sub-
contracting option, the value of 20 from our payoff matrix is the point on the left vertical axis we 
would plot. By contrast, if the probability of high demand is 100%, then, as the matrix shows, the 


