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Questions about the lecture

What are loading factors (Slide 11, Adverse Selection)?

↳ those 1-Kings that insuranas
"

load on top of their

expededpayouts
"

to consumer to calcalate their premier
E.could be administrative costs

, profit margin , .
. _
)



Exercise 7

The Wall Street Journal reported in 2006 of ”mini-medical

insurance plans”. These plans cover routine services, but little

hospital coverage and usually have a cap on payouts (say of

$10.000). The premium, however, is only $50 per month. Why

might people buy a mini-medical plan? Why are such insurance

plans not more popular (in a country where a substantial part of

the population did/does not have health insurance)?
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Why people night like such a plan :

- they might have a low WTP and $50 amarth is quite cheap (also, they are ris# aversef

- acts as a Kind of
"

cousumptioh Smoking
"
→ don't pag one big anount once

,
but

several small anounts more offen

Why are there plans not much more populaer ?

- lange rriisks are not Covered
,
so it is not really an ihnrance in the prosper sense

(people Might anticip.ae/fearhigherpaymeuts)

- in practice, thesen plans
would probably be too expansive for ihsnrauces

,
since they ☒onpare

?
50 > ✗ . L + administrative cosfs (+ profit margin)

"

Kossrisk



Exercise 10

We now have a continuum of people of length 1/2. More precisely,

we have a person i for each i 2 [0, 1/2]. All people have the same

utility function u(x) =
p
x and the same income of 2500. However,

they di↵er in terms of risk: Person i loses 1600 with probability i .
We consider an insurance policy with full coverage, i.e. a policy

that pays out 1600 in case of a loss. Every person knows his own

risk but insurance companies cannot distinguish people (and will

therefore have to o↵er the same premium to everybody).

a) Determine the willingness to pay for the insurance of person i .

b) For every possible insurance premium, how many people will

buy insurance? Use your results to draw the demand for

insurance.

c) Determine the marginal cost of person i .

d) Determine the average cost of insuring all people i � j , i.e.
everyone in [j , 1/2].

a) - e) : What is the equilibrium ? f)Why is it ineffizient ?

g) - j) : what can be done to fix
this ?



highegt possible risk
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there are all the different people ,
the position on the line comesponds
to their ris.#



Exercise 10 (cont.)

e) If many risk neutral insurance companies with no

administrative costs are active on this market, what is the

market equilibrium?

f) Is the market equilibrium e�cient? If not, determine the size

of the ine�ciency. What would be welfare in ”first best”, i.e.

in a situation in which everyone with a willingness to pay

above marginal cost gets insurance? Determine the relative

ine�ciency due to adverse selection.

g) Consider an insurance subsidy to insurers, i.e. each insurer

receives for each sold insurance a subsidy payment s. How
high does s have to be to ensure e�ciency?

h) Consider an insurance mandate (without subsidies), i.e.

everyone is forced to buy an insurance contract. What is the

equilibrium insurance premium? Who will benefit from the

mandate? Who will lose out with the mandate?



Exercise 10 (cont.)

i) Suppose insurers can now distinguish two groups: The people

i � 0.3 and the people i < 0.3. Assume that insurers are

allowed to o↵er di↵erent contracts to these two groups.

Consequently, there are now two separate markets. What is

the equilibrium on the ”high risk market”? What is the

equilibrium on the ”low risk”market? Is the new situation

more or less e�cient than the one considered in the previous

subquestions? Who benefits from group discrimination and

who does not?

j) With the previous subquestion in mind, what happens if

insurers can identify people better? (For example, distinguish

more and more subgroups as in the previous subquestion.)

What are the consequences for welfare? Who benefits and

who loses?
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WTP = namber that , if paid , give you the Sane utility as the long = (maximal) willinguesstopay toavoid the loftery
(ertainty Equiraceuf (

⇒ CE
= W - WTP)

µ prob. of a boss
-

⇒ u (2500 - WTP) = i. TIEF + (1- ;) . TEE
*

52500-5T

⇒ 52500.0T = 30 i + 50 (1- i) = 50 - 20 i

⇒ 2500 - WTP = 2500 - 2000 i + 400 i
2

⇐) 2000 i - 400 it = WTP ( = WTP¢:))



Exercise 10 b)

For every possible insurance premium, how many people will buy

insurance? Use your results to draw the demand for insurance.
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as the WTP goes up

when i goes up

First
,
note that i -- I has the hiskest WTP of WTP/E) = 2000 . E

- 400 (EP
= 1000 - 400 . 1cg = 900

So
, nobodg will bug an insurauce it p > 900.

For Weng premium p , we know that someone
with WTP(i) =p will boy this ihsuranee, as will everybody

with WTP > p .

⇒ for evay p , we took for the person
i with WTP/i) =p.

p = WTPIi)
= 2000 i - 400 IZ

⇐) 400 i
'
- 2000 i + p = 0

⇐) ¥ - 5i + % = 0

⇒ i = 2,5 ¥ KÄGI → forweg p, this give as the lowest person i that still bugs

|, f ihswrance at premium p.

ilp)
we want i c- [0

, §]
% - ilp)

⇒ Dlp) = % - ilp) = % - 2,5 + t.5-E.AT Konsonanten
d ilp)

demand of inswaua
= TÖTET - 2 0 1-2

at prenmiummp



Plot of D(p) =
p

6.25� p
400

� 2



Exercise 10 c)

Determine the marginal cost of person i .
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The marginal cost of person i for the ihsaoance isjust i . 1600
.

-
- - - -

-

Why is it called
"

marginal cost
" ?

-5 iusurer
"

produas
"

in Suu#auces

Cost s of iusunig the Says between I and i are
i

( (i) = | j . 1600 dj = [1%0-52]
"

{
=
1¥ . ;

'
- % . ¥

E
JCC:)

µ( (i) = Ti = ¥ ( ¥ i) = 1600 . i

Heute
,
the marginal Cost is the Cost for the last/marginal person that is insured

.



Exercise 10 d)

Determine the average cost of insuring all people i � j , i.e.
everyone in [j , 1/2].
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Lef usdeuote the average Cost of Roaring all people in § , I] by AC (j) .

We know that for erery i in Lj, I] , the marginal aosfs aoe i. 1600.

i. 1600
⇒ Aclj) =⑦( j . 1600 + E - 1600) = 800 (E +;)

T
Goth borders of the internat [j, E]

wng ? This"" "" " """ """

lrespectively both cost for there persons).

alternatively, you can also compute the integral
±

Compute1% | i. 1600 di EE 800 (I +jj
j



Exercise 10 e)

If many risk neutral insurance companies with no administrative

costs are active on this market, what is the market equilibrium?
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When there is perlt competition
,
the premium p will equal the average Cost, the insurauce has from ihsuring

everyone who
wants to bug incana at this premium .

A-( (i *) =p=wTp()
helds due to perfecf Competitions (insurauas will ade

Zero profit in equilibrium)
↳
it is the loIHpersonwho-buysiuswauceafpremiunw.PT(we want to find this person)

> this kolds because the loved person that bugs the

⇒ 1-( (i #) =

!
WTPCit)

"Susana is exactlg indifferent between buyiug and not beging
(because his WTP is exactey p)

⇐) 800 (tz + it) ÷
2000 it - 400 :*

'

⇐) 400 it
'
- 1200 i # +400 = 0

⇐) it
?
- 3 it + 1 = 0

⇒ it =
t.5-M-I~o.gg#FaswehoKfora

Solution in £0
,
E]

p = ACI0,3-81 = 800 . (12+0,38)=704

⇒ In equilibrium ,

the premium will be 704 and the full ihsurance Contract will be Gozglrf

by everyone in [0,38; 0,5] and everybody
etc remains uninsured.



Exercise 10 f)

Is the market equilibrium e�cient? If not, determine the size of the

ine�ciency. What would be welfare in ”first best”, i.e. in a

situation in which everyone with a willingness to pay above

marginal cost gets insurance? Determine the relative ine�ciency

due to adverse selection.
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Lefus compute total welfare in the kniehohen from e) ,

0,5 0.5

| WTP (i) -Xp + Xp- Meli) d. i = ) WTPI:) - Mcc:) di
-

9>38 welfare of person ;
wettere ihswranagets 0,38

from person i

0,5 0,5 0,5

0,58
✗ 11,584

= ) 2000 i - 400 i ' - 1600 i di = 400 . S i - il di = 400 [¥ it - § i)
0138

0138

Efficiency : Everyone with WTP > Mc is iusared
.

WTPII)- MC (i) = 2000; -Goo? - 1£00 ; = 400 i - 400,2 >0 for all i in [0, £]

⇒ effizient to insane everyone .

So

Total welfare from ihsunhg everyone : 95

| WTPII) -Mcc;) di = 400 [£ ?- J ;D]
"-

o
= 33,333

everyone →⑥
ihsured

Relative inefficieng : "P%%§§_ = 0,653 ⇒ There is quite an eftiüeugloss
duetoddveose selection

.



Exercise 10 g)

Consider an insurance subsidy to insurers, i.e. each insurer receives

for each sold insurance a subsidy payment s. How high does s have

to be to ensure e�ciency?
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With the subsidy, the average costs of the insane are now given by
→

nen average cost
with Subsidy

ÄCS (i) = Acli) -s

In equilibrium
,
ACS (i) = WTP (i)

,
when i is the honest typewho bugs insureauce

.

To get efficiency, we want
i = 0.

=) A- (
s
(o) E WTP (O)

⇒ A-((o) - s ± 0--7 WTP ofotgpe

⇒ 800-(1+0) = S

⇐)
400 = S

To ehsure efficiency, the Subsidien payment has to be 400
.



Exercise 10 h)

Consider an insurance mandate (without subsidies), i.e. everyone is

forced to buy an insurance contract. What is the equilibrium

insurance premium? Who will benefit from the mandate? Who will

lose out with the mandate?
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In equilibrium under pertect competition , insurauas will
make zero profits .

=) p
=

!
ACIO)

⇒ p = 400

Who benefit from the mandate ?

→ Everyone with a WTP of more than 400 benefit
.

Who is work off with the mandate ?

→ Everyone with a WTP of less than 400 is worsre off
.



Exercise 10 i)

Suppose insurers can now distinguish two groups: The people

i � 0.3 and the people i < 0.3. Assume that insurers are allowed

to o↵er di↵erent contracts to these two groups. Consequently,

there are now two separate markets. What is the equilibrium on

the ”high risk market”? What is the equilibrium on the ”low risk”

market? Is the new situation more or less e�cient than the one

considered in the previous subquestions? Who benefits from group

discrimination and who does not?
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In the equilibrium on the
"

high risk market
" ( i >0,3)

, everything is as before .

( Remember that only people in [0,338 ; 0,5] bought the Contract !

What Lappens on the
"
low risk

"

market ?

It one Typen i in LQQJ) bugs a Contract
, aargau in (i ; 0,3) will also Gay this contract

.

The new average costs for the Resonance in this low risk market are given by

für ( i) = 1600 . = 80010,3 + i)

In equilibrium : Acker (i) =p* = WTP/i)

⇒ 800 ( 0,3 + it) = 2000 :* - 400¥
'

⇒ 400 ¥
"

- 2000 :* + 800 it + 240 = 0

⇒ ¥2 -

3*+0,6=0-7
as we

took for a tgpe :* C- [D; 0,3)

⇒ it = 1,5 -052,25--0,7 = 0,215

⇒ on the low risk market
, everyone in [0,215 ; 0,5) bugs a Contract at premium 800 (0,5+0,215)*5=412 .



• this Situation is more effizient as more people are iusured

• people in [0,215 ; 0,3) benefit as they get an insarauce at a premium
below their WTP

• everyone Use its as well off as before



Exercise 10 j)

With the previous subquestion in mind, what happens if insurers

can identify people better? (For example, distinguish more and

more subgroups as in the previous subquestion.) What are the

consequences for welfare? Who benefits and who loses?
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more group
S : problem of aduerse Selection essentials disappears

,
as AC < WTF for all /neerlg all people

→ (alvost ) everyone bay$ insaraucee

⇒ welfare incoeases
, people in [0; 0,38] will benefit wmpaed to one group ,

but people in bisher gronps night lose

(for example those who are dose to 0,5 as they will beoffered a Kicker premium contract

than in the one group can)


