
Imperfect Information in Health Care Markets
Exercise Session 11 - Moral Hazard



Exercise 26

Health insurance plans can often be described by a deductible D, a
copayment rate c and a maximal out of pocket amount M: Up to
D all expenditures are paid by the insured, for every $ spent
between D and M the insured pays c and the insurance bears all
expenses above M.1 Assume that consumers act as to maximize
the utility function cons � 0.5(2� s � t)2 where cons is
consumption, i.e. all money left to the consumer after paying for
treatment t 2 [0, 2� s], and s  1 is a health state. Assume that
the consumer has an initial wealth of 4 (net of the insurance
premium) and therefore consumption is 4� t if he has no
insurance.

a) Suppose the consumer has no insurance (or equivalently
D > 4). How much treatment will he buy in health state
s 2 [0, 1]?

1
Hence, the total copayment if expenditures are x is x if x  D; is

D + c(x � D) if D < x < M and is D + c(M � D) for x � M.

D= 200$
,
µ = 10.000$
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*
To find the optimal freatmeuf decision t ldepeudiugons, we took for the anoemt where the

marginal benefit (MB) equal
the marginal cosfs (MC)

Mathematical approach: Take first derivaf.ve of utility fct. :
MB ÷

:
Mc ( Cons --4 - t)

| """ "- t - °" " -""
"

⇐) 2
-S-t = 1 tc-LO.ES]

↳
= dl-oi5.gl?-s-tf)-)dgt-y FOC : - 1 - 0.5.212 -s-t) - 1-1) =:O

⇐> - 1 + (Z -s -t) = 0

⇐) t = 1 - S ( which is in [0,1] for / c- [0,1] ) ⇒ 2 -s- t = 1

→ Consumer will buy treatneut offene Amant E- 1 -s
.



Exercise 26

b) Suppose the consumer has a coinsurance rate of c 2 [0, 1)
while D = 0 and M = 1. How much treatment will he buy in
health state s 2 [0, 1]?

c) Now let D = 0.5, c = 1/2 and M = 1. How much treatment
will the consumer buy in health state s 2 [0, 1]?

d) Think now about expected expenditure at the time of
insurance purchase (i.e. we do not know the health state yet).
Under which conditions on the distribution of health states
will an increase in the deductible reduce expected
expenditures? What does this imply for the e↵ectiveness of
small deductibles in reducing expected expenditures?
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N with a •payment rate of < c- [0,1)
,
we get:

MB =

:
Mc

⇐) 2 - s - t = (
→ for 1 E- d- treatment

,
I only pag c.€ (( < 1)

⇐> E = 2- c -s (this is > 0
,
since s c- [0,1])

c) There are now 2 relevant cases depeudiug out.

Firstcase-r.EE 0,
→ deducfible 0

→ MB =

:

Mc ⇐> 2-s- C- = 1 ⇐) C- = 1-5 (only konsistent
,
if s ? 0,5)

second case : € > 0,5 ⇐ E
Fuß =

:

Mc ⇒ 2-s-t = c ⇒ € = 1,5 - s (always cousistut as s c- [0,1])

So in total
,
forsa 0,5

,
it is dear that we take E-1,5-s as atreatmentckoice

.

For 5>-0,5 , wecomparelheutilitiesofspendiugt-1-saudt-1.si -s: ↳ = 0,125

411-s) = 4 - (1-5) - 0,5.

12 = 2,5+5 (for s> 0,5, 1-s is ± the deductible 0,5)

Uh,5-s) = 4-WÄSCHE (2-5-(1,5-5))<=2,875 + § Horsc- [0,5;D
,
we have

= 4-1015+-2 - Sz ) - 015 - (0,512=3+-2 - 1g ^5-s > 95)
From this

,
we can See that for high S (e.9- SZ 1)

, weprefer E- 1-s and for low s, we prefr E- 1,5-s.
The Threshold isgiven by 2,5+5=2,875-+5-2

⇐J Sz = 0,375 ⇒ 5=0,75
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• d) Cons;der an iheoease in thedeductible from A to Oz . Then
, expendituoes are

only affeofed if
health States in which we want to Speed between Ds and Oz Immer q)

have positive probability /share in the population .

Ofheruise
,

there is no difference between On and Oz .

⇒ smalldedudible.si have practicallg no effect on ltpeuditure as they can present only Saale etpeuditures

and have no effect on big Spenders that Cause the majority of healthcare lxpeuditures.



Exercise 27

Suppose a study like the RAND health insurance experiment could
be redone for $ 200 million. On what should the new study focus,
i.e. how should it be di↵erent from the old one? Do you think it
would be worth the money?
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What Sacha nur Andy could focus on :

- potential for Consumer to Shop for Value in healthcare

- in patient caoe Hat mayor way not be presented by generous drag benefit

- mental health toeafneuf approaches
- health savings accounts

- other forms of Cost Sharing (e.g. in Germany the
"Quartalspauschale ")

- maybe focus more on deductibles ratner than copagweuf

⇒ Could well be work the maag since potential Savings are very high



Exercise 28

A consumer has wealth W = 64 and faces a potential loss of
L = 15. The consumer has to decide whether to ”be careful”or
not. If he is careful, the loss realizes with probability 1/4. If he is
not careful, the loss realizes with probability 1/2. Being careful
costs (the money equivalent of) 1 unit of income. (The consumer
is a risk averse expected utility maximizer and you can assume
u(x) =

p
x .)

a) Consider the situation where the consumer is not insured. Will
he be careful?

b) Consider the situation where the consumer is fully insured at
premium p > 0. Will he be careful?
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cerefnl

Ö) Consumer is aereful : Eln) = ¥ UIW-1) + 14 eelw- L - 1)

= & .
V63 + 14.548

'

= 7,68

consumer is not careful: Eln) = tz . u (W) + 12 - ulw-L)
= Iz . VEI + ¥ .

V43 = 7,5

=) the Consumer will be carekd if be has no insurance

b) with full coverage insurauce :

F- lulcarefue = " (W - P - 1) } he will not be aaretalden to mord hazard
F- (a) carcass = u (W -P) > F-Haake

Note : Being careful is son
-

allg desirable as the etpected benefit is ¥ and cost are only1.

↳
probability of losing 15
reduas by ¥



Exercise 29

A consumer with Bernoulli utility u(x) = �x2 + 10x has wealth
W = 4 and faces a potential (money equivalent) loss L = 2 which
realizes with probability ↵ = 1/2. If the loss realizes the consumer
can (partially) make up for the loss by treatment M 2 [0, 2]. The
insurance will cover qM of these treatment expenditures for some
coverage rate q 2 [0, 1]. Treatment M will mitigate the loss to
L� 2M +M2/2.

a) If the consumer is ill, what treatment intensity M⇤(c) will he
choose?

b) (numerical) Assume that the insurance premium is fair, i.e.
p = ↵qM⇤(q). Write down the consumers expected utility.
Which q maximizes expected consumer utility? How and why
does this result di↵er from models without moral hazard?

9¥.
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a)
First , note that u 'k) = -2×+10 > 0 for ✗ < 5

→ uk) is a positive monotone transformation of ✗ in this case las in come will be between Oand 4)
↳ ülxl =#

⇒ If the Consumer is ill , he solues
the following problem: (as we can also justuse the utility function ukl = ×)

'

W - p - L + 2M -

^" ( g.µ is paid by insurauce)
max I - (1-g)µ

M ⇐[ 0,2] - -

lmitigaled) loss part

FOC : 2 -M - H-q) =
!
O

(first - oraler- Condition)
⇒ µ*(q) = 1+9

b) Consumer's expectedutieitg : U= ✗ . ulw-2+-4%4=2 -

ELEY
- "-91^91)

boss ase
✗ OFFof

treatauf
+ 11 - x) ulw - ✗q M¥91)
✗ Finn

na Ass Cafe



Optimal coverage level with Moral Hazard

☒

q
→ Consumer 's utility is maximized for q = 0,39
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. b) (continuo)

This itself is inleoestiug since without moral hazard
,
a risk - arerse Consumer would always

prefer more Coverage over less Coverage Get a fair premium).

The problem here is that with bisher Coverage , the Consumer adjusfs bis

behavior (overconsumption) and pays a bisher premium (which he
disLikes)

.

This is why the optimal Coverage level for the consumer with the preserve of moral hazard is sneaker than 1

(partial coverage only).


