
Imperfect Information in Health Care Markets

Exercise Session 9 - Genetic Tests, Premium Risk and Risk

Adjustment



Exercise 17 c)

Consider now a profit maximizing insurance monopolist. How does

your answer in a) and b.1) and b.2) change?
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Remember from a) :
RP = ¥ without the test

expecled cost:
„

the insuraue monopolist will offen fullihsurauce Contract at premium ps
""

= d. L + RP
-

fair premium ↳
maximal

under perfid umarmt
Wmpetition the

monopolist= 0,5. 5 + ¥ = 2,75 can extraA

in b. 1) : RP = % for Goth types

⇒ the monopolist will offen the contract,

Prüm = 0, 75.5 + % = ¥6 , q!
"

= 1 for the high type

and püun = 925.5 + % = %
, gehen = 1 for the low type

RP
←

in b.2) : profits of the monopolist from each Contract ARE % < ¥ = Twithout tests

exp . utility of the high tgpe : Egfu) = TEE = 5%
'

= &
- " - low type : Eda ) =Aj = Ayn = ¥

oh "etage , Etat
-

_% ⇐ 2,5
,

tue saure utility Consumers
had without the test



Exercise 18

In Germany (private) health insurers are required to charge a

constant premium over the life cycle. We use the premium risk

model from the lecture: 2 periods, income W in each period,

everyone has low risk ↵l of a loss L in period 1, probability 1� � of

an increase of risk to ↵h in period 2, perfect competition.

a) Calculate the constant premium that yields zero expected

profits to insurers under the assumption that no one switches

insurers in period 2.

10<1 < 1.
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What are the expected costs for the ihsurauce in period 1 and2 ?

In period 1 : de . L

In period 2 : ( 1 . de + (1-7) . Lu) - L

⇒ to make etactly zero profits, iusurauas will Charge the constaut premium

p = te-Ye-n-H-averageltpecfedcosf.pe
period



Exercise 18 b)

Given the premium from the previous subquestion, what would

happen if consumers could switch insurers in period 2?
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low risk types would
want to Switch innerer as ✗e < dt-A.kz?-H&-

↳
in period 2

auf insurauces would other them contract at premium ✗e dae to perfect competition .



Exercise 18 c)

Compare the premium of the first subquestion with the premiums

under ”guaranteed renewal”. What are the implications?
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guarauteed renewal : the insarauce guarantees the Save premium in the second as in the first

period for some fee the Consumer pays in the first period (additional to

his premium)

→ consumer pays for the risk of an increase
in risk level in period 2 aloeady in perioe 1 , here no one

has an iuceutive to Switch in peiod 2

premio under guarauteed renewal :

p! = ✗
e-
L + (1-# Ku - ✗e) -L
-

I Ke for premiumguarautee
fair insuoauce

premium
= ltpected added Cost for insurauce.

in period 2

p! = ✗e. Ü

implications : wow
,
the Consumer pags in total a kigher aunouwf in period 1 and a lower aurouuf

in period 2 .
This night had to budget constraints

.



Exercise 18 d)

Suppose now that in period 2 everyone’s health deteriorates. More

precisely, assume that the risk is ↵m > ↵l with probability � and

↵h > ↵m with probability 1� �.

1. Calculate the constant premium that yields zero profits to

insurers (without switching).

2. Compare it to the premiums with ”guaranteed renewal”.
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1. anstaut premium that yields Zero profits to insurers :

paust = ✗e+1✗mjHH✗_ .L

2. guaromteed renewal : (when the lower premium dm - L < ✗
„
L is guarauteed

for pesiod2 )
p! = de - L + U- * (✗

n
- dm) . L

p! = am . K

I Fk- note .

.

for Lm z ✗in being very large Compact to he, xe

planst < p! is possible .

So you would payueooe

in the second peiiod

⇒ in general ,
it is not so dear whether budget Constraints are

related more by the anstaut premium



Exercise 20

Suppose the population consists of two types l and h with the

expenditure distribution for each type as in the table below. In this

exercise we measure the incentive of an insurance to engage in risk

selection by the di↵erence in expected expenditures.

a) Calculate the expected expenditures per risk type and the

incentives to engage in risk selection.

risk/expenditure 0 10 30

l 40% 10% 50%

h 10% 50% 40%
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E-xpectedexpenditureforthe.litypen : 0,4 . 0 + 0,1 . 10 + 0,5-30=1+15--16

for the h - tgpe : 0,1 . 0 + 0,5-10 + 0,4 . 30 = 5+12--17

iuceutive to only insane the low risktgpes ( = incentive to engage in risk selection)

is Sanaa since 17-16=1
.



Exercise 20 b)

Consider a risk adjustment scheme that covers all expenditures

above 20 (i.e. all expenditures above 20 are covered by some

common fund to the extent that they exceed 20). Calculate the

expected expenditures per risk type that an insurer has to cover

himself and the incentives to engage in risk selection. What is the

idea behind such a risk adjustment scheme?

risk/expenditure 0 10 30

l 40% 10% 50%

h 10% 50% 40%



✗c. 20 b)

idea behind such a schaue : Take away in airlines to not contract high risk types

etp. expenditures with this Scheme: because to are Coveredby cannon fond
If when ltpeuditares are 3¥00

l - tgpe : 0,1 - 10 + 0,5/20 = 11

h - type : 0,5 . 10 t 0,4 . 20 = 13

⇒ higher inaktives to engage in risk Selection (13-11--2)



Exercise 20 c)

Consider a risk adjustment scheme that covers all expenditures up

to 8 (i.e. all expenditures up to 8 are covered by some common

fund). Calculate the expected expenditures per risk type that an

insurer has to cover himself and the incentives to engage in risk

selection.

risk/expenditure 0 10 30

l 40% 10% 50%

h 10% 50% 40%
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ltpected etpeuditures:
→
10-8 130-8

f- type : 0,1 . 2 +0,5 . 22 = 11,2

h - Typen : 0,5 .
2 + 0,4. 22 = 9,8

⇒ inantives to engage in risk selection are reuersed and bigger than in a)
.

(11,2-9,8--1,4)



Exercise 20 d)

Consider expenditure distributions that satisfy the following

conditions: p30h > p30l and p10h + p30h � p10l + p30l where p30h is the

probability that a high risk type has expenditures 30 and so on.

Show that the incentives to engage in risk selection are

decreased by a risk adjustment scheme as in b) for all such

distributions.

Show that the incentives to engage in risk selection are

decreased by a risk adjustment scheme as in c) for all such

distributions.

risk/expenditure 0 10 30

l 40% 10% 50%

h 10% 50% 40%
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µ

for bolh scheues in Handel

First note : The etpeuses for the high type will be always bigger than those

for the low type with such etpenditure distributions :
2 10 schema of b)

expecled exp .
for h - type : pj - 10 + pn

"
- 30 = (p.io + p!) - 10 + PI - 20

✓ -7 expandiere
expeckdhrpenditureforl-type.pe?-10tpe30.so--(pj0+pe0) . 10 + pe

"
- 20

for high type are
2 10

bigger by assumption
Scheme of c)

- in a risk adjustment Scheme as in b)
,
the 4- type gets Subsidized more since there is a ↳her

Share of people Cousine etpendituoes above 20 (pn
"
> peso)

⇒ lower incentires to engage in risk Selection
,
as the difference in ftp.expendituresdecoeases

- also in a risk adjustment as in c) , the h-typegetssubsidizedlweak.ly) more ,
since Pn

"
+ püo z pe

"
+ pe
"

.

=) lower incentires to engage in risk Selection



Exercise 19

Discuss the advantages and disadvantages of using ”last year health

care expenditures of insured”as an explanatory variable in a risk

adjustment scheme.
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advantages : - redaus the inaktives for ihsurauas to engage in risk Selection (but this night beachieved with
other measures as well)

- in theory,
much higher predictive power as healthcare expeuditures teud to

be

f.eriallyconelateddigaduaufag.es
: -

reducedihceutires for innerer to out costs (high expenditurestodag
had to high payment next year)
⇒ more waste has to be expected

- variable not available for new
inflow (Kids

,
people from abroad

, . . .)

- different ihsuraue.es have different age distributions
in their iusurauapoc.rs. These night

be altecfeddilteoeuteg
one year eater

.

Coudusion : - ltpeuditure shouldnot indude administrative cost or cost of bonus benefit (gym snbscription
,
-)

- HCC might be a beller measure since
it is Werder for the insurauce to mir@present if

|,↳ "

hierarchieal coexisting conditions



Exercise 21

Compare adverse and advantageous selection.



F-✗c. 21

Adresse Selection : People have andUse private information about their Own risk

=) people who bug insurauce have kigher risk on average komparedto whole population)

A-dvantageous Selection : There is a variable (e.g. riskaversion) that is positiven conelated with the probability
to bug an insurauceandnegativelycorrelatedwitnn.sk

⇒ people who bug insurance have
lower risk on average

Companion : ßofh are about Selen (who bugs insarana)

~) risk selection vs. riskaversion selection : different impeications for the correletioh of iusurana parchase

(adresse) (advantageous) and etpected healthcare ltpeuditures

→ reality Seeing to be a mix of Goth

~, digger in welfare implicatiohs: under adresse Selection
, too for people bug iusurance

and this is not necessarilg true under adrautageous Selection


