Econ 131: Section 9 Social Security & Insurance
April 3, 2013
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Problems
1. Social Security
2. Graph of Adverse Selection that sets up True/False/ Uncertain problem
3. Disability Insurance
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1.1

Social Security

2
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1.2

Adverse Selection

A bit more detail from Chetty and Finkelstein (2013):
“This is the key feature of adverse selection: individuals who have the highest willingness to pay for insurance
are those who, on average, have the highest expected costs. This is represented in Figure 2 by drawing a
downward sloping MC curve. That is, marginal cost is increasing in price and decreasing in quantity. As
the price falls, the marginal individuals who select contract H have lower expected cost than infra-marginal
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individuals, leading to lower average costs. The link between the demand and cost curve is arguably
the most important distinction of insurance markets (or selection markets more generally)
from traditional product markets. The shape of the cost curve is driven by the demand-side consumer
selection. In most other contexts, the demand curve and the cost curve are independent objects; demand is
determined by preferences and costs by the production technology. The distinguishing feature of selection
markets is that the demand and cost curves are tightly linked since the individuals risk type not only affects
demand but also directly determines cost.”

TRUE/FALSE/UNCERTAIN: Private information about risk always produces under-insurance relative
to the efficient outcome and mandating insurance always improves welfare.
Uncertain. While this is true in the textbook case, large administrative costs and/or advantageous selection
can make this statement incorrect. (see Figure 3 and 4 of the Handbook chapter by Chetty and Finklestein
below).
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1.3

Disability Insurance

Consider an economy where there are three types of people who want to buy disability insurance. Each
type has the same health-based risks. They each have a 2 percent chance of being incapacitated due to
health risks which are uncorrelated with their risk taking behavior. But the people differ in their hobbies
and work. The risk averse types walk to work and have very low risk hobbies. Their outside risk of being
incapacitated is 3 percent. The risk neutral type drives to work and actively plays soccer on the weekends.
Therefore, their non health risk of being incapacitated is 8 percent. The third type loves risk. They are the
fire fighters and sky dive on weekends. Therefore, their outside risk of being incapacitated is 88 percent.
There are equal numbers of each type. Long-term care insurance provides income if they are incapacitated
for the rest of their life (there are no additional costs). Individuals have the following utility function over
consumption (or income):
u(c) = log(c)
Individuals earn $500 if healthy, and $10 if incapacitated and have a time discount rate β = .8.
a) If the insurance company can differentiate the types, what is the socially optimal level of insurance for
each type. (Note, no math is required for this question.)
b) What is the actuarially fair price for the insurance for each group? What is the expected utility of each
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group given that price if they buy insurance? What is the expected utility if they do not buy insurance?
c) i) Now assume that the insurance company is not able to differentiate between the three types. Therefore,
it offers a policy that fully insures individuals at the same price to all three types. Assuming all
three types buy this insurance policy, what is the price for insurance?
ii) Prove that with the price you found in part c, the risk averse would not be willing to buy the full
insurance policy (build on part b).
d) Since the risk averse do not buy the policy, the insurance company cannot offer the policy at the price
from part c. What is the new price for this policy if the risk averse drop out of the market? Who will
buy at this price (show mathematically)?
e) You have demonstrated an example of a market unraveling. Explain the intuition for why it happened.

ANSWER
a) If the insurance company can differentiate the types, what is the social optimum level of insurance. (Note,
no math is required for this question.)
All agents have concave utility functions (the first derivative of the utility function is positive and the
second derivative is negative i.e. they have diminishing marginal utility) and are therefore risk averse.
Risk averse agents fully insure when offered actuarially fair insurance, therefore all three types will
choose to purchase insurance policies.
b) i) What is the actuarially fair price for the insurance for each group? What is the expected utility of
each group?
Actuarily Fair Price:
pg =

(y2 ) ∗ Pr(disability)
β

Therefore, for the risk adverse:
pg

=
=

(500) ∗ .05
.8
31.25

Therefore, for the risk neutral:
pg

=
=

(500) ∗ .1
.8
62.5

And for the risk loving:
pg

=
=
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(500) ∗ .6
.8
375

Expected utility of each group if they buy insurance:
E[U ]

=

E[log(y1 ) + β log(y2 )]

log(w − pg ) + β ∗ log(w)
(y2 ) ∗ Pr(disability)
= log(w −
) + β ∗ log(w)
β

=

For the risk adverse:
E(U )

=

log(w − pg ) + β ∗ log(w)

=

log(500 − 31.25) + .8 ∗ log(500)

=

11.12

=

log(w − pg ) + β ∗ log(w)

=

log(500 − 62.5) + .8 ∗ log(500)

=

11.05

=

log(w − pg ) + β ∗ log(w)

=

log(500 − 375) + .8 ∗ log(500)

=

9.80

or the risk neutral:
E(U )

or the risk loving:
E(U )

Expected Utility of each group if they do not buy insurance:
E[U ]

=

E[log(y1 ) + β log(y2 )]

=

log(w) + β(Pr(disability) ∗ log(w2 ) + (1 − Pr(disability)) ∗ log(w))

=

(1 + β − β ∗ Pr(disability)) log(w) + β ∗ Pr(disability) ∗ log(w2 )

For the risk adverse:
E(U )

=

(1 + β − β ∗ Pr(disability)) log(w) + β ∗ Pr(disability) ∗ log(w2 )

=

(1 + .8 − .8 ∗ .05) ∗ log(500) + .8 ∗ .05 ∗ log(10)

=

11.03

For the risk neutral:
E(U )

=

(1 + β − β ∗ Pr(disability)) log(w) + β ∗ Pr(disability) ∗ log(w2 )

=

(1 + .8 − .8 ∗ .1) ∗ log(500) + .8 ∗ .1 ∗ log(10)

=

10.87
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For the risk loving:
E(U )

=

(1 + β − β ∗ Pr(disability)) log(w) + β ∗ Pr(disability) ∗ log(w2 )

=

(1 + .8 − .8 ∗ .6) ∗ log(500) + .8 ∗ .6 ∗ log(10)

=

9.31

ii) What prices are each groups willing to pay for the insurance? To be willing to pay for insurance,
the expected utility from life with the insurance must be better than the expected utility from
life without the insurance.
log(w − p) + β log(w) ≥
log(500 − p) ≥

(1 + β − β ∗ Pr(disability)) log(w) + β ∗ Pr(disability) ∗ log(w2 )
(1 − .8 ∗ Pr(disability)) log(500) + .8 ∗ ∗Pr(disability) ∗ log(10)

500 − p

≥

5001−.8∗Pr(disability) 10.8∗Pr(disability)

p

≤

500 − 5001−.8∗Pr(disability) 10.8∗Pr(disability)

Therefore, the maximum the risk adverse type is willing to pay is:
p

≤

500 − 5001−.8∗Pr(disability) 10.8∗Pr(disability)

=

500 − 500.96 ∗ 10.04

=

108.95

Therefore, the maximum the risk neutral type is willing to pay is:
p

≤

500 − 5001−.8∗Pr(disability) 10.8∗Pr(disability)

=

500 − 500.92 ∗ 10.08

=

194.67

Therefore, the maximum the risk loving type is willing to pay is:
p

≤

500 − 5001−.8∗Pr(disability) 10.8∗Pr(disability)

=

500 − 500.6 ∗ 10.4

=

471.66

c) i) Now assume that the insurance company is not able to differentiate between the three types. Therefore,
it has to offer the policy at the same price to all three types. Assuming all three types by the
insurance, what is the price for insurance?
The actuarily fair price is:
pa

(y2 ) ∗ Pr(disability)
β
500 ∗ (.05 + .1 + .6)/3
=
.8
= 156.25

=
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ii) Prove that with the price you found in part c, the risk adverse would not be willing to buy insurance.
(See part b)ii)).
As you can see from part c, the price of 135.42 is greater than the maximum price that the risk
adverse type is willing to pay (108.95). Therefore, the risk adverse people will not buy the policy.
d) Since the risk adverse do not buy the policy, the insurance company cannot offer the policy at the price
from part c. What is the new price? Who will buy at the price and prove it?
The actuarily fair price is:
pa

=
=
=

(y2 ) ∗ Pr(disability)
β
500 ∗ (.1 + .6)/2
.8
218.75

Therefore, only the risk loving will buy and the market has unraveled.
e) You have demonstrated an example of a market unraveling. Explain the intuition for why it happened.
This market unraveling is called adverse selection. It is the result of asymmetric information between
the insurance companies and those it may insure. The insurance company cannot distinguish between
risk preferences, so it must offer the same policy to everyone, but in order to earn zero profit they
must charge a premium equal to the population risk times the coverage amount. Since the risk adverse
know who they are, they will not insure in order to maximize utility. This causes the risk of accident
among the insured population to increase, causing fewer people to insure, and so on.
f ) If the individual had no income if they were disabled, how would your results change?
If the individuals had no income if they were disabled, the individuals would have utility of negative
infinity if they were disabled (due to the log nature of the problem). Therefore, the individuals would
be willing to pay almost anything to buy insurance. Therefore, even the risk adverse type would buy
insurance at whatever price. The market would not unravel.
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