Econ 171

Spring 2008

Problem Set 3 — Solutions
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1. Maggie’s utility function isu=2x2. Lisa’s utility function isv =Inx and Bart’s
utility function is w= x°.

a. Calculate each person’s coefficient of absolute aigersion. Rank these

three people from most to least risk averse.

Note: For all of these we're assumixg 0.
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A > A, > A
Lisa is the most risk averse; Maggie is in the ri@dthd Bart is théast
risk averse.

. Show whether Lisa is nonincreasingly, nondecre&gioigconstantly risk

averse.

. . . : 04, 2
Lisa is nonincreasingly risk aversea— =-x“<0.
X

Find Maggie’s certainty equivalent for Iotteg/={$1,0.4; $36,0.}5.
What is her risk premium for lottep?

EU(p):O.4[2(]);}+ o.e{ 1 3&}: ;
Let x be her certainty equivalentpo
u(x) = EU (p)

=

2@f:8
X=$16



e.

14
u(x)

12 +

10

u{16)= 8

LetR, be her risk premium fqr
R, =E(p)-x
=[0.4()+ 0.6 3§]- 1

=$6

Explain how Lisa’s and Bart’s risk premium’s wilbmpare to Maggie’'s
for this lottery. You don’t need to calculate #aeact values.

R.> $6 andR; < $6.

Lisa’s risk premium will be greater than Maggielsce Lisa is more risk
averse than Maggie.

Bart’s risk premium will be less than Maggie’s st is more risk
averse than she. (Furthermore Bart’s risk premidliioe negative since
he’s risk loving.)

lllustrate your answer to part (c) graphically.

1 CE(p) =16 Y 22=E(p 36
Risk Premium =& X



f. Find Lisa’s risk premium for Iotterxq={$1,0.25; & ,05 & ,O.?!.

EU (q) =0.2 In()]+ 0.5 Ife’) |+ 0.25 Ie’)]
=0.29d+ 04 3+ 025
=2.75
Let x be her certainty equivalentdo .
v(x)=EU (p)
In(x) =2.75
x=$15.6

LetR be her risk premium fay .
R =E(q)-x
=[0.259+ 0.4¢’)+ 0.26¢°) |- 15.

=$31.8

. Lenny and Carl are both von Neumann-Morgenstetityuthaximizers. Lenny is
at least as risk averse as Carl. Carl is indiffebetween a sure payment of $200

and a lotteryp :{$0,0.2; $1000,0}€. What can you say about Lenny’s certainty
equivalent for lotteryg ={$0,0.2; $700,0.2; $1100,..

We need to look at two things: a comparison betwesmy’s and Carl’s risk
premiums; and a comparison between lottguiaadq.

First observe that lotteny has the same mean and more risk than logtery

E(p) = 0.2(0) + 0.8(1000) = 800

E(q) = 0.2(0) + 0.2(700) + 0.6(1100) = 800

g = p + zero conditional mean noise.

_[p whenp = $0
97 p+(-$300,0.25; $100,0.J5 wher=  $1C

Carl will preferp to q so his certainty equivalent fgrwill be lower than his
certainty equivalent fgp. (You could use SOSD to show Carl will prepeto q.)

Second observe that Lenny’s certainty equivalentofibery q will be less than or
equal to Carl's since Lenny is at least as risksvas Carl.

Lenny’s certainty equivalent for lottegywill be less than $200.
It's less than or equal to Carl’s fgwhich is less than $200.



3. Marge is arisk averse, von Neumann-Morgenstetityuthaximizer. Determine
here preferences between each of the followingspdilotteries. Explain why.

a. a={$0,0.2; $20,0.3; $40,G5 b={ $10,0.2; $20,0.36%.5

d.

b>a.
E(a)=0.2(0)+ 0.3 20+ 0.5 4p= 2¢
E(b)=0.2(10+ 0.3 20+ 0.6 3p= 2

ais a mean preserving spreadoofWe can ignore the common
component ($20, 0.3). The 0.2 mass on $10 is puavay from the
mean ($26) to $0. The 0.5 mass on $36 is alsogouavay from the
mean to $40.

(You could also show thdi>- a through SOSD.)

c={$0,0.2; $20,0.3; $40,0t5 ,d ={ $0,0.2; $32.5)

d>c.

E(c)=0.2(0+ 0.3 29+ 0.6 4p= 2
E(d)=0.2(0)+ 0.9 32.5= 26

We'll try to write c =d + zero mean noise.

0 if d =$0
:{(—$12.5,p; 75Ep) = $32.
E[e]d]=0
-12.5p+ 7 +p)= 0
p=0.375

c=d + ¢, wheres = 0 whend = $0.
= (-$12.5, 0.375; %70.625) whenl = $32.5
(You should also verify that = the compound lottery + €.)

e={$0,0.2; $20,0.3; $40,05 ,f ={ $10,0.2; $20,0.20%0.3

f -e.

The only difference between these lotteries is éftats 0.2 probability of
$0 wheref has a point two probability of $10. (You can shitwatf FOSD
e)

g is distributed uniformly from [$10, $30f is distributed uniformly from
[$5, $45].



g has a lower mean thdn($20 compared to $25) bgtalso seems less
risky thanh (it has less spreadh also seems more risky because it's
lowest outcome is worse thgis. We probably can't tell her preference
without knowing the exact shape of her utility ftinn. We’ll check
SOSD to be sure.

CDF
1

1/4

x~10 . The eqoatiforh's isH = X=5
30-10 45- 5

(See notes from Probability 1 for more de}ail.

The equation fog 's cdf 5 =

The point of intersection will be:

Xx-10 _x-5

20 40

2x-20=x-5

x=15

G=H==5_1
45-5 4

(h-g)ds>0 when < x< 15. = J'(g—h)as< 0 when$x< 15.
5

5

(h - g)as =The area of the bottom left triangle theea of the top right triangle.

s

=-5

O ey B 01—y %

U1 ey X

(h-g)oswon'tbe= O foralk Neither will j(g -h)ds = We don't have SOS
5



4. p={%$20, 0.4; $40, 0.6}. Use a concave utilityétion to graphically illustrate
each of the following:

a. Show that EU§) > EU(Q) whereq is a mean-preserving spreadoof
(Note: This will work for any lotterg. Just choose one to illustrate.)

E(p) = 0.4(20) + 0.6(40) = $32

Let’s find a mean preserving spreacpofWe'll arbitrarily useq = {$10,
0.4; %, 0.6}

E(q) = 0.4(10) + 0.6() = $32

x = 140/3

q = {$10, 0.4; $140/3, 0.6}

Ua

EU(P)}-----------------== /
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b. Show that EW() > EU(p) wherer is anon mean-preserving spreadof
(Note: This won't work for all lotteries. Just find one that does work.)

E(p) = 0.4(20) + 0.6(40) = $32

Let’s find a spread that results in a higher méwamp. We’'ll arbitrarily
user = {$18, 0.2; $50, 0.8}

E(r) = 0.2(18) + 0.8(50) $44

Ua

EU(r)
EU(p)

v




