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Introduction - (i) Genetic Tests and Health Insurance

@ Development of cheaper genetic tests, informing on future chance of
developing a given disease.

e Examples range from BRCA1/2 (breast & ovary cancers) to Parkinson
or Huntington diseases.

o Cost of genetic tests has fallen at least as fast as Moore’s law for
many years.

@ Such information gives rise to adverse selection

@ Research questions:

» Does this endanger the current pooling health insurance contracts?
» Welfare effects of cheaper tests / higher take-up rates of genetic
testing?

@ Beyond tests: wearable electronic devices, Al.
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Introduction - (ii) Genetic Tests and Behavioral Aspects

@ What determines whether an individual undergoes a genetic test?

» Economics aspects: Cost Benefit Analysis
» Psychological aspects: (dis)like knowing own risk, independently from

economic consequences.
@ Most papers concentrate on first aspects, and assume that agents are
ex ante identical
@ As a consequence, at equilibrium, either everyone should test or no
one should.
@ We model heterogeneity in the psychological appetite to test, using
concept of Attraction to chance
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The model

e Genetic background {L, H} with probability pyy > pr, of incurring
some damage (same amount for all).

@ Proportion X of type H in population.
@ Genetic background not known unless takes a perfect test at cost c.
o If not tested, type U (uninformed) with
pu = Apu + (1 = A)pL.
@ Sequence of choices:

» Competitive fringe of insurers offer insurance contracts,
» Individuals choose whether to test or not,

» Buy one contract,

» Damage realizes or not.
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Attraction to Chance (Hoel et al. (JHE, 2006))

@ Insurance contract with consumption levels b if healthy and d if sick.
e Utility of type i € {L,U,H} is

pivi(d) + (1 — pi)vi(b) — g(pi, 0)
where g(.) measures the anxiety generated by knowing one can be sick
in the future (increasing in p;).
o Agents differ in 6 according to F'(6) with 6 € [Omin, Omax]

@ Introduces

Ag(0) = g(pu,0) — (1 = Ng(pr.0) + Ag(pH, 0)) ,

e A,(f) < 0: More anxiety if tests = psychological cost to test, or
attraction to chance (“would rather not know")

@ Ay(f) > 0: Less anxiety if tests = psychological benefit to test, or
repulsion from chance (“would rather know")
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e We assume A (f) continuously increasing in 6, with Ay(Oin) < 0
and Ag(fmax) > 0.

e For each contract, and depending on the test cost ¢, there will be a
threshold value of 0, denoted 6(c), with those with 8 > 0(c) testing.

@ So the fraction testing will have the form

1~ F(6(c))
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Regulation and Equilibrium Concept

@ Adverse selection modeled as Consent Law

» if test gives L, reveals it to insurer = get full insurance at low price pr,.
> if test gives H, pretends to insurer that untested = adverse selection.

e Similar adverse selection problem with other regulations (disclosure
duty, prohibition,...)

Wilson(1977)’s equilibrium concept:

e Either contract pooling U and H, or separating (using coverage rate)
contract, with |C constraint for H not to mimic U.

@ What determines equilibrium type is whether U prefers pooling or
separating contract.
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Main Results (1)

@ Starting point: very high testing costs, little genetic testing, pooling
health insurance contracts (subsidies across genetic types)

@ As test cost falls, more people test; pool quality worsens (more
cheaters).

@ Equilibrium contracts first remains pooling, and may still be pooling
with free test if sufficiently many people exhibit psychological costs to
testing.

@ Otherwise: threshold test cost below which equilibrium becomes
separating.
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Main Results (2)

Impact of decrease in test cost:

@ If equilibrium contract remains pooling:

» bad for those who do not test (more test generating more adverse
selection, worsening the quality of the pool)
» ambiguous for those who test (two opposite effects)

@ Transition from pooling to separating: utility drops for testers, remains
continuous for non-testers.

o If separating contract: increase in utility for those who test.

@ Overall comparison: economic utility is larger if nobody tests under
pooling than when test if free under separating contract.
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Conclusion

Remarks

@ More work remains to be done on utility comparisons including the
psychological component.

e Worthwhile to try and assess the distribution of psychological testing
costs (for instance with experiments).

e Companion paper: Endogenizing risk (prevention effort for type H)
while treating the tested fraction as exogenous (comparative statics on
this fraction) yields similar qualitative results - except when prevention
efficiency (actionable test content) rises significantly as test take-up
increases.
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