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Exercise 12

In this exercise we show that in the Rothschild-Stiglitz model only

one contract per type can be sold in equilibrium. We do this by

contradiction. Suppose this was not true, i.e. suppose there were

two contracts (p1, q1) and (p2, q2) that are bought by consumers

with high risk.

a) Draw in a coverage, premium diagram such two contracts and

the indifference curve of the high risk consumers.

b) Draw the isoprofit lines of the insurers through these contracts.

c) Find a deviation contract that yields strictly positive profit

(and is bought by some players if offered).

d) Now suppose there were two contracts (p1, q1) and (p2, q2)
that are bought by consumers with low risk. Do the same as

above but be careful when arguing that the deviation contract

is strictly profitable.



l⑦ Show that the high types will not buy two different Contract
.

By contradietion : Start by assuming that they did by different contract in equilibrium.
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jh a) The indiferena Curve has to

go through both Contract as
otherWise they would only buy

TIB> 0 one of those Contract
.
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positive profits , they would not

offer contract A if it made

negative profits .

( iso-profit eines have to flatter than
LC for q

< 1)

1
g
> c) All contract in the red- area

91 Yield positive profits for the

insurance and are preferred
by the high risktypes
(because they are belong their K)



(We do not know whethe the low risk typen would by
those Contract or not

,
but we to know that if

he buys it
,

it will result in positive profits for

the insurance since Le < Lu )

⇒ Contradiction
,
as a contract in the red region is

at least weakly prefered by bäh the insurahas and

the consumer

⇒ High types do not buy two Contract in equilibrium
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Now assume there are two contract 1- = (pn.gr/andB--lpz.qa ) that are bought by the
low type in equilibrium.

Want to show : This is not possible since there would be profitable deuiations

P
^

high types always prefer B
over A since A is to the

left of Ichje
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Note : offering Contract A andB

has to be profitable for%
insvrances independent of
what contract is bought



⇒ lnsurances Could Ofter profitable deviation Contract in the red area
,

so A and B being sold cannot be an equilibrium .

The high tgpe will not prefer these Contract over Contract B

Ex12
⇒ In Conversion

,

no type will buy two (or more) different Contract

in equilibrium .



Exercise 13

In the Rothschild-Stiglitz model, assume that all consumers have

the utility function u(x) = �0.5x2 + 10x , that W = 9, L = 5,

↵h = 1/2 and ↵l = 1/4.

a) Derive the isoprofit curve of an insurance company insuring a

consumer with risk ↵, i.e. if coverage is q what does the

premium have to be to achieve expected profits of ⇡̄?



u (x) = - 0,5×2+10 ✗
,

W= 9
,

L = 5
,

den =L
, Le = ¥

tsoprofitcurve.hrhat does the premium p have to be if Coverage is q and the insurance Wants to achieveexpected

Profits of E
.

Profits.si ÷
.

a-
= P - ✗ . L .

q E
-

Premium exp. lass ↳ Coverage
↳ Some fixed profit level

:
⇔ p = F + d. L .

q → lsoprofit Curve
-

w

PC q I it F) Slope of the

isoprofit curve



Exercise 13 b)

Derive the consumer’s indifference curve, i.e. if coverage is q what

does the premium have to be to achieve an expected utility of ū?



135W UCX) = - 0,5×2+10 ×
,

W= 9
,

L = 5
,

du =L
, Le = f-

lndifferencecurve.IN
hat does the premium Lp) have to be if Coverage is q

to achieve an expected utility of Ü ?

Forthehightypelhn.fr/:u---EU(9- p
- ( 1-q) -5) + £ V19 - p )
-

no less Casa

(⇒Ü = ? -[ E. ( 9- p - (1-g) • 5) 2+10.19 - p - ( 1- g) • 5]

+ ? [ - 1219 - p ) ' + 1019 - p)]



⇐ ü = f-[ (9- p - ( 1- q) - 5)2+20.19 - p - (1- q)
- 51]

↳ has to be multiplied by 2 to take at the 12

+ f- f- 19 -pit 20.19 -p)] 1.4

9- p - 5+59 = 4 -pt 59

⇔ 45 = - ( 9- p - (1-91.5)
?

+ 20.19 -p - (1-g) 5)

-19nF
-

+20.19--55
-

⇔ 45 = 4%-10011--91 -f4-pi-5-2-181-18pi-p.es
45=3-60 -401-100-+100-9 -1-6+81--409 ( 4- p +59114 - ptsq )

-≤ - 25g
?
+10ps -81-+18112 = 16 - Kp +20g

- Kp
tpz -Jpg +209

⇔ 45=163 - 14ps +60g - 2ps 2-2592 -5ps +2592

tpq
- - - = 16 - 8ps +40Pip

?

1- 2592 - topq



⇔ 2P2 + 14ps - Mpg - 163 - 60g + 2592 + 45=0 I : 2

⇔ P2 + 7-
p - 5 pq

- 81,5 -30g + 12,592 +2 Ü =D

+2 xp ✗ +9=0
⇔ P2 t ( 7- 5g )

p-81.5-30qqt12.IQ?i-2u----0Fp..a=-H-z59t-+-TY5-F5-30912592.2nF
a.a = 592-7-1=[-55+25927141509785-326-1209]
p"
= 55¥ ± ↓ (-2592+509+3)-5nF
→
p (g) =% + 12%-92+5097375Th



TORL-helowtypelhi.tt/:-
Ü = f- ( V19 - p - (1-g) . 5) + V19 -p)

⇒ pwg in ULX)
u . .

⇒
p ( q ) = ¥91- TF-75-q2i-150q-JF.IE



Ice

Ich

plotted for Ü = 1



Exercise 13 c)

Verify that the slope of the indifference curve of a consumer with

higher risk is higher. Verify that the slope of the indifference curve

is higher than the slope of the isoprofit curve for q < 1 and equal

for q = 1.
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Verify that the Slope of the indifferente Curve of a Consumer with higher risk
is higher .

T-orhightypeldn.LI?p(q)--59#+f.F3-s--25qFg-8u-p'
(g) = E- + % . E.37Äf ° I -50g +50 )

-
- E +

E5°"→FF⇔⇔_for 9--1

p
'

/ 1) =



For the low type ( de = ¥ ) :

piF-F-F-75q2-150q-32ut.tl
9)

= + • ! „÷Äq→F • I - 1509+150)

„
„„

÷
+ ᵗ'"°"";-ÄE_

For 9=1



Slopes of the indifference Curves at ü = 1

:
Slope of IC of high type is always higher



Verify that the Slope of the IC is high er than the Slope of the isoprofit Curve

for 9<1 and equal for 9=1 .

lsoprofitcurve.plg) = I + L . L -

q
-

Slope of

isoprof-twrveslopeofisoprofitcurveforthehightype.tn
. L = 12 . 5 = E- < Slope of Ich for 9<1

and for 9--1 the Slope of Ich is equal to § .



SWpeofisoprofitcurveofthelowtyp.de
. L = . 5 = ¥ < Slope of Ice for 9<1

For 9=1 ,
the Slope of Ice is equal to



Exercise 13 d)

If risk types were observable what would be the equilibrium

contracts for the two risk types?



13dB
Observabk risk types

Equilibrium contra d-s for both types :

↳ separate markets for the two risk types

Competitions → Zero profits for insurances ↑
^

The Contract will have a Coverage of 9=1 .

"
p = F + g- L . L

o
" "

1

pm = Ln • L = E - 5 = ¥ >
i.

9

Pe = Le - L = - 5 =

5

4-
• is not an equilibrium as insvrers Could

Ofter ✗ instead
, yielding higher profits

and night utility
→ q < 1 is not an equilibrium



Exercise 13 e)

What is the Rothschild-Stiglitz equilibrium (i.e. the equilibrium

when risk types are not observed by the insurance companies)? For

which shares of high risk types is there a full coverage pooling

contract breaking this equilibrium?



13e.LT UIX) = - 1-2×2+19

Rothschild-stiglitzequilibriumlrisktyp.es
are not observed by the insvrance Companie>

Construct FEILE ( Sometimes the equilibrium does not exist) :

• high type gets full Coverage Contract at Premium whee his

zeoprofit Curve inteseuts 9--1 .

→ here : Pn
= Lh . L = Iz

°

Contract (pe , qe) for the low typen Satisfies two things :

1. yields zero profits for insurances from the low type

E
Pe =

Ge
. Le ' L = qe

'

y



2. high type is indifferent between his Contract and (
pe , qe)

→ Utility of high type of his Contract :

U = £ . V19 - p - ( 1-g) -5) + 12 V19 - p)
F-1

→ v19 - p) = v19 - E) = v16
,
5)

= - % . 6,52 + 10-6,5=43,875

Utility of (pe , qe ) Contract :

12 V19 - pe - 11 - qe) . 5) + ZU 19 - pe) =
:

43,875



⇔ ? - V19 - qe - 511 - gel) + ! v19 - E
, 9e)

= 43,875 1.2

⇔ V14 + qe ) + V19 - qe )
= 87,75

⇔ -1214 + qe)? 10 - 14 + Ge ) - 1-219 -

qe ) 2+10 . 19 -F- qe ) = 87,75

⇔ 1 4T qe )
? 2014 + ¥ 9 e) + ( 9 - E, qe)

≥
- 2019 - Ege) = -175 ,

5

⇔ 16+309 e + 2%5-9! - 80 - 75g e t 81 - ¥9et 2¥ qe? - 180+25qe = -175,5

⇔ ^5 qe
?
_ ¥ qe + 12,5=0

⇔ gez - 2,72 + 0,8=0



⇔ qe
= - -2¥ ±FEET

1,2

⇔ Gena
= 1,36 ±NE

'

Ge ≈ 0,3355

Pe
= .

qe ≈ 0,419

⇒ Contract of the low type is lpe.ge) = 10,4193,
- 0,3355)


