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Questions about the lecture



Exercise 3

Assume i ’s preferences over lotteries on the set of outcomes
{healthy , ill , dead} satisfy the assumptions of the von
Neumann-Morgenstern expected utility theorem and can therefore
be represented by three numbers uhealthy , uill and udead . Assume
that uhealthy = 1, uill = 0.75 and udead = 0.

a) Treatment 1 leads to the probability distribution (0.3, 0.5, 0.2)
(over {healthy , ill , dead}) while treatment 2 leads to the
probability distribution (0.4, 0.3, 0.3). Which treatment does i
prefer?

b) Show that i ’s preferences over lotteries can also be
represented by the three numbers vhealthy = a ⇤ uhealthy + b,
v ill = a ⇤ uill + b and vdead = a ⇤ udead + b where a > 0 and
b 2 R are some real numbers.
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To see which treatment i will cboose , we Companie its expected utility from the

two alternatives Areal-meets:

Treatwant 1: 0,3 . unecht} + 0,5 . „ in +0,2 . „
dead

= 0,5 - 1 + 0,5 . 0,75 +0,2-0 = 0
,
675

Treatmeut 2 : 0,4 . um"→ +0,3 nie +0,3 „
dead

= 0,4 . 1 +0,3 . 0,75 +0,3-0 = 0,41-0,225--0,625 < 0,675

=) Person i would deoose treatuaut 1
.
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To show that the individual 's poeterenas can also be represented by the mainzers v; het as

Compute its utility from some random loltery ( p, q, 1- p - q) , with p, q, 1-p
-

q in [0,1]
.
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F- { vlp , q ,
1-p-9)) = p . ✓

"""↳
+ g. viel + U

-p-q) - ✓
dead

-
-

ping in → yrearrangiugvi. a.ci +6 = p .
(a - "

"""es
+b) + q . (a. nie + b) + (1- p - q) . (a. udead +6)

=p . 6%9.6<+14-91.6+-9. ftp.uhoalths-q.aiu-i-p.qudead/LthMS@
= b + a . F- ( u Ip , q, 1- p-q)) old utility with monsters u

. "

distribution propetg
"

!!
↳ old utility given

by the i 's
so we just applied the Transformation /function fk/ = a. ✗ +6 to the old utility .

Since FK) = a > 0 (by assumption)
,
this is a positive monotone Transformation

and results in the samepreteoaasbg.EE/ercise1..2 .



Exercise 3 (cont.)

c) Show by means of an example that i ’s preferences are not
necessarily represented by vhealthy = f (uhealthy ), v ill = f (uill)
and vdead = f (udead) for some strictly increasing function f .
Why does this not contradict our result from exercise 1 above?
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Example : Letns take the function fk/ = TR
,
which is strictly increasiug on (O

, )
.

⇒ ✓
heavy = fluheacths ) =D = 1 f

'HI = ± . ✗

- ¥2
= £ .¥ > 0 for ✗ → 0

viel = TOTE = 0,866 derivation of VF - function
✓
dead

= Tot = 0

Now lef us com pare two lotterie:

↳Hey 1 : (O
, 1,0) ↳Hey 2 : (0,4 ; 0,5 ; 0,1)

Before the Transformation :

F- ( u (0,1 , O)) = 1 . 0,75
,

F- (u (014; 0,5; 0,1)) = 0,4 . ahaus + 0,5. nice + 0, 1. „
dead

→ Here
,
the person chooscs Coffey 2 .

= 014 + 0,375+0 = 0,775 > 0,75

After the transformation:

F- ( ✓ (0,1, o) ) = 1. viel = t.TO#=o.ggg--JO4Fs-.oiis-+o,n.)
= f- ( F- In 10,410.5; Q1))

F- (✓ (0,4 ; 0,5 ; 0,1)) = QQ.tt#-.-s---Fd--= 0,4 + 0,433 = 0,833 < 0,866

=) In this case ,
the person decider for loltary 1 ! ! !

The point is : The Transformation was ngtappeied to the whole utility function , but just to
each of the u

' '
s separate lag .



Chapter 2 - 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.
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UK/ = ^ n ' Kl = Eri

,

u
"④ =

- F - *
?

=
- FETT < 0 for × > 0

⇒ con Cave utility functionF-✗pected in come : EK) = 1-3.1600+3.2500+13 . 3600 ⇐ 2566,66 µg, as a
" <o

⇒ Individual is riskaverse

F-✗pecled utility : Eln ) = f. .

51607 + 3. TEE + 3. JE
Show risk aversion by

= % ( 40 + 50+60) = 50 coucarity of the utility function

Certainty Equivaleut ICE) measures the Safe income that makes me indifferent to playing the

loftery or not . In mathematical tems : uKE)=F defining equations of the CE

⇒ U ((E) F- (a) = 50

⇐> TEE = 50 indicator that

=) CE = 25-00

⇒
the individual is risk-auerse-s.ua this Wember is Sneaker than

F- 4)

The irisKEE premium (RP) is just the difference in expected payment from playing the lolteg
or lakinglhe eerlaiuty equivabut . f RPLO : individual is EH}]
RP = Ek) - CE

indicator that

Here : RP = 2566,66 - 2500=66,66 >0
⇒

individual is risk - auerse since
the RP is grafton 0


