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Questions?



Insurance Demand

In all exercises, let the person be an expected utility maximizer, i.e.

the person’s choices satisfy the assumptions of the von

Neumann-Morgenstern expected utility theorem.



Exercise 4

Consider a person with utility of income u(x) =
p
x . Is this person

risk averse? For the following lotteries, compute the expected

income, the certainty equivalent, and the risk premium.

a) Probability 1/3 for each 1600, 2500, and 3600 Euros.

b) Income is uniformly distributed between 1600 and 2500 Euros.



Ä UCX) =☒ = ✗
±

Is this Person risle averse?

Risk aversion : u
"
(X ) < 0 for all × > 0

↳ concave utility function

u
'
(x ) = 2- ✗

' %
= ÷py

v

"

(x ) =
- f- ✗

%
= - 4¥ < 0 for ✗ > 0

⇒ Sinn u

"

( X ) < 0
,
the person is risk averse

We have Shawn irish aversion by concavity Of
the Utility function .



Expeditionsarmee v41 --F
Probability % for each 1600,2500 and 3600

F- (X) = 13 . 1600 + G- . 2500 + 13 . 3600

≈ 2566,66

Expectedutility.IEIv ) = ^5 • v1 16001 + § .
v (2500 ) + § . v1 3600 )

=3E + f- rase + ÷ .PE

= § 140 + 50+60 ) = 50



Certainty equivalent ICE ) :

→ Measures the Safe amount of in come that makes

me indifferent to playing the lottery or receiving
the Safe amount

.

:
UCCE ) = E- ( u )
- -

Utility at the
" safeamount

"

expected Utility of lottery

⇔ TEE = 50 | C)
2

⇔ ( E = 502 = 2500

E- ( x) = 2566,66 > 2500 = CE



NÄ :

→ difference between the expected payment from a

lottery and the certainty eqvivalent of this lottery

RP = F- ( x ) - CE

⇔ RP = 2566,66 - 2500 = 66,66 > 0

⇒ indicator that the person is risk
- avers e

since RP > 0



45W
In come is vniformly distributed between 1600 and 2500

~ U ( 1600
,

2500)

lncome

Generaeuniformdistribuliox~vla.be)

cdf : Flxl = 5¥ for ✗ c- [a. b ]

pdf : flx ) = b.at for ✗ c- [ a.b)



Hye: ✗~ U ( 1600,2500 )

cdf : FCX) =¥ = ÷% = for ✗ c-[1600,2500]

pdf : f-(X ) =# = 250¥00 =¥ for ✗ c- [1600,25007

← ◦ [2×2]
2500

Expertenebene 2500
1600

2500

F-(x) = fx . f- ( x) dx = S × '÷ DX =TEE]
""a 1600

= ¥ . 12 . 25002_ (¥ - 2- . 16002 )

= 2050



I-xped-edut.lt#-- 2500 t

✗
±

Ecu) = § u (x ) fix ) dx = STF . ¥ dx

1600

2500

= ¥ . [¥1 ✗

£+1 .

2500

]
1600

= 9% [ ¥ ✗
±

7600

Z
=¥ [ Es •

2500£
- ¥ . 1600 ]

≈ 45
,
185



Cdüntyeqüvak UH = TF

u ( ( E) =

!
E- ( u )

F- = 45,185 1112

CE = 45,1852=2041
,
7 2 2050 -_F- (X)

↳ indicator that person

is risk - averse

Riskpremium-RP-E.lt
) - C C- = 2050 - 2041,7 = 8,3 > 0



Exercise 5

Consider a person with utility of income u(x) =
p
x . The person

has an income of 2500 Euros but loses L Euros with probability ↵.

Determine the certainty equivalent and the risk premium as a

function of ↵ and L. Is the risk premium increasing or decreasing in

L? Is the risk premium increasing or decreasing in ↵?



⑤ UCX) =#

W= 2500 L -- boss LEID
,
1)

↳ probability of less

2cas.es:1
. no boss : income of 2500

↳ probability (1- d)

2. lossoccurs : income of 2500 -L

↳ probability ✗ (1-2)-02500+2.2500
= 2500 - d- 2500+2-2500

ftp.ed-edincomj = 2500

F- 4) = (1--2)%5%+2.12>-00-21--2500 -2.2500+2.2500- d.L
LOSSOCWRS = 2500 - 2.L



Exped-edutility.IE/ v1 = (1 - L) . U ( 2500 ) + L . v1 2500 - L)

= (1-D.JE + t.FI

= µ - L) . 50 + L -TFT



Üaintyequivakr binomiae formula
La+b)

2
= a
?
+Lab + b2

u ( ( E ) I E (u )

F- = 2.72500-7 + 50.11 -L ) I C)
2

CE = (2-14+5%41)
≥

=HÄH? 2. t.FI v50 . (1-2)

+ (50-(1-2)) 2

= ✗
2
. (2500-2)+100.2500--2 • L - ( 1-2)

+ 2500 ( 1-2)
2



Riskpremiumi.PT
= E- (X ) - ( E

-

2000-22+22 -h

RP = 2500 - t.L-LFF-L-100.TT -2 ( 1 - L
-250011--12
- 2500 • ( 12- 2.1 - 2+22) = -2500 . / 1 - 22+22 )
= -2500 + 5000 ✗ - 250022
-

RP = - XL +

50002%2%22500-+22
- L -100.11-21 -LEI



Is the rise premium increasing or decreasing in 2 ?

RP = - XL + 50002 - 222 - 2500 + L
? L -10011-2127%-5

=L -22
- &%Y"#

= - & +22-1005-52^-2 - ( 2500-4 • ( -1 )

= ✗ 2- ✗ + 50%-2%2%-5
= (22-2)/1 - 50 '*¥ ) > 0

-

-< O
since ✗ c- 10,1 ) since

> 1

⇒ The risk premium increases as TTF < 50 for ↳°

with a Wigner boss (L)
TE = 50


