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Dissertation Title: “Essays in Computational and Health Economics”

Abstract: Cancer is the one of the leading causes of death. An average American has a 0.4566
probability of developing cancer during his or her life and a 0.2150 probability of dying from
cancer. Currently, the recommended policies for cancer testing have the following general form:
start testing at a certain age and then test every x years. Given the nonlinearity of the probability of
developing cancer as a function of age, the currently recommended policies are not optimal. We
search for policies that are more general and allow for varying lengths of time between tests.

We approach the issue as a life-cycle problem in which the agent decides to either pay for a test
or consume the income. We develop a theoretical model in which the state-space is composed of
three sets: an always observed state, an underlying state, and an observable state which could be
null if the agent decides not to test.

We apply the model to colon and rectum cancer to obtain the optimal ages to perform
colonoscopies. The currently recommended guideline for colonoscopy is to test at ages 50, 60, 70,
80 and 90. Our Monte Carlo simulation yields a cost/life-year saved of $54,919.62 for the official
policy. We ask the following: ff we could reallocate 4 tests between the ages of 51 and 90, which
ages for testing would give the lowest cost/life-year saved? Of the 91,309 possible policies 43,026,
or 47%, have a better cost per life-year saved than the currently recommended guidelines. The
policy with the lowest cost is to test at the ages of 50, 67, 71, 75, 78 with a cost of $43,186.05 per
life-year saved.
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