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Understanding Sensitivity Analysis

When an estimate of any sort includes a value that has been included based on judgment, the range of 
uncertainty can be estimated through sensitivity analysis. The first estimate should be based on the 
value or values that are judged to be correct. Then at least two more estimates should be made. These 
should be the two most extreme realistic estimates reflecting possible scenarios. If only one variable is 
included in the estimate, the analyst estimates the value the variable will have, then makes two more 
estimates using the highest and lowest possible values of that variable. With two or more variables, all 
combinations should be calculated, and the reported values should be the expected value and the 
highest and lowest possible values.

Consider the senior center scenario analysis. One ele-
ment of that analysis is the group meals program. A concern 
is that the meals program can be affected by the building of 
new senior centers. In Table 8.1, we consider what happens 
when the number of users changes. At present, there are 
4,000 users, and the number is stable. So the estimate is 
4,000. Based on current plans, the cost per meal for feeding 
these 4,000 seniors one meal a day is approximately $6 per 
meal. The annual cost is $8.76 million. If the number of 
users declines to 3,000 (a possible result if the service 
becomes less popular), the cost of this element of the pro-
gram drops to $6.57 million. If the number of users increases 
to 5,000 (if the service becomes more popular), the cost 
increases to $10.95 million. So the possible cost ranges from 
$6.57 million to $10.95 million.

However, this analysis could be too simplistic since not 
only is the number of users subject to change, but so is the 
cost per meal. If the number of users declines, the cost per meal might increase. There is also 
some economic uncertainty that could lead to cost increases. If the number of users increases, 
the cost per meal could decrease. 
Alternatively, cost pressure may lead to 
the use of a lower-cost outside vendor. A 
more complete picture includes consid-
eration not only of possible changes in 
enrollment but also of possible cost 
changes. Thus, the range of possible 
costs, shown in Table 8.2, is $5.48 mil-
lion to $12.78 million. However, the 
highest and lowest values are unlikely 
because the cost per meal is likely to be 
inversely related to the number of meals. 
Therefore, the more realistic range is 
the same $6.57 to $10.95 million that we 
previously determined, but we can now 
be more confident about this range and 
can therefore more productively discuss 
the estimate.

Table 8.1

Senior Center Example With One 
Variable

Label Estimate Low High

Number of 
Enrollees

4,000 3,000 5,000

Meals per 
Week

7 7 7

Weeks 52.14 52.14 52.14
Yearly 

Meals
1,460,000 1,095,000 1,825,000 

Cost per 
Meal

$6.00 $6.00 $6.00 

Total Cost $8,760,000 $6,570,000 $10,950,000 

Label Midlevel Low High

Number of Enrollees 4,000 3,000 5,000
Meals per Week 7 7 7
Weeks 52.14 52.14 52.14
Yearly Meals 1,460,000 1,095,000 1,825,000 
Cost per Meal (low) $5.00 $5.00 $5.00 
Total Cost $7,300,000 $5,475,000 $9,125,000 

Number of Enrollees 4,000 3,000 5,000
Meals per Week 7 7 7
Weeks 52.14 52.14 52.14
Yearly Meals 1,460,000 1,095,000 1,825,000 
Cost per Meal (high) $7.00 $7.00 $7.00 
Total Cost $10,220,000 $7,665,000 $12,775,000 

Table 8.2

Senior Center Example Extended to Include a Second 
Variable


