ECN 103 Final Exam

Thursday, March 21, 6:00-8:00 pm in this room
(Storer 1322)

e Four questions. Emphasis (at least two questions) on the
material after the third Midterm (Chapters 9, 10 and 11).

. What you can skip:

» Chapter 3: No need to memorize the axioms of
expected utility (Section 3.2)

» Chapter 5: Choosing from a continuum of options
(Section 5.3.2) and Mutual insurance (Section 5.4)

» Chapter 6: Edgeworth box when the parties have
positive initialwealth (Section 6.5)

» Chapter 8: Perfectly competitive industry (Section 8.4)

» Chapter 9: A more general analysis (Section 9.5) and

Signaling in other markets (Section 9.6)
» Chapter 11: The case with more than two outcomes

(Sectionl1.4).
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1. Expected utility / expected value

e What is the expected value of the following lottery? L =| | 3 6

0 10 10
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c
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-=3(o

EViD= 210 EV(L')= 450
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e Between lottery L =| | 3 6 and lottery L'=| 1 1 what would a

T 2
s eyt

2 2
rational individual choose?
= 0.9
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Voruel aed

Le.\l: 23 \/:\’IH

Consider the following outcomes:

2, &
Wwovsl &, o)

z,= Congress introduces a new immigration bill,

z,=no new bill is introduced

z,= Congress introduces an improved health care bill € 50.5
Suppose that the President prefers z, to the lottery (22 @ . Is he risk averse or risk neutral?
— W\f_\—/
= OO, . .
T WACor uai eyl s g 7~tho\4
~ 4 {i1=0
best z,
Suppose that the President’s ranking of the three outcomes is z, | and he is
worst  z,
indifferent between z, and the lottery . What is the President’s normalized von
Neumann-Morgenstern utility function? 2 3 1
4
2, ©
& (o) $ 100 $4¢7
Il il Versvy |
2 2
Is it possible for a risk-averse individual to be indifferent between two lotteries L and L'
{Oo
despite the fact that the expected value of L' is greater than the expected value of L?
P P g P /\;\r\
U™ (w)
What is the Arrow-Pratt measure of risk aversion R, (m)? Q’\ ( WS -
’
Suppose that U(m) = In(m). What is R, (10)? U'lwm)
\
io"
RA("’) = - = 4 Ulw) e ()
[ lo : |
I Vilwy = 1 }
w
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cv(Ly=1"7 EviL)=20

(&”7 $‘7 £25

A
e Risk premium bt
9 25 4 36 , , )
Suppose that U(m)=~m, L=| | |andL'=| ~ |. Whatis the risk premium of
2 2 2 2

lottery L? and the premium of lottery L’ ? [Assume zero initial wealth.]

RL - tlet velie of R Such that (Q,[I;?—R) ) ~ L

Solution bk \,,-7_ \’“—+ _L 0\._5

= 4
R=1
RL' Solution to 20-p = "2_‘ ﬁ"' l?_‘rg‘ = 4
R=4
, , (9 25j (4 36j ,
e (ertainty equivalent. Suppose that U(m):\/;,L: Lo and L' = Lo . What is the

certainty equivalent of lottery L? and the certainty equivalent of lottery L' ?

CL= EVY-R, = 17-1 =84
CL' = EV(L')-‘RL' s 20-4 = 314
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2. Stochastic dominance
$9 $16 $25J - M:(ﬂ?lo $16 $25

1 1 1 1 5 1

3 3 3 4 12 3

e Having to choose between L :( j what would a

rational individual choose?

L:(s,,q Jio Sl

M Clow.iual’e: L 1w

~ , ‘ g 1 blee somspe o F FOSD
y Y 7 5 @ EUM) > E0) For
< 4 @ M)« \'vc:'caa-:ua f‘weh‘w U{m&

$l6 $25 $12 $16 $25
) Let A=

For what values of p and q would a risk-averse individual prefer 4 to B, while a risk-neutral
individual would be indifferent between 4 and B?

M eqQu - pr!k /J\'V& S’arcut‘

(1) Evia)s EviB %[6 4 5{25 - lz‘o-l- 6 + 259
(ZB P'Mt = . 1 _ 21
50(41’7%4: r-z—s 7-?5
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3. Insurance

e An individual has an initial wealth of $360,000, faces a potential loss of $90,000 with

. 1 o L
probability 100 and her von Neumann-Morgenstern utility-of-money function is

U(m)= Jm . Suppose that she is offered a contract, call it contract A, with premium $5,975

and deductible $17,625.

(a) Represent contract 4 in terms of wealth levels. A = ( 3({ooo0- 5‘] D5~ 17( 25/
(b) Calculate the slope of the indifference curve through 4 at point 4.

3loon0~ 597 5)
(c¢) Calculate the expected profit from contract 4.

> P U (wh)
= h - P(L*i» l\P U’[u/zA>
= 5,a%s - L (C{O,Or.m.. l‘7/€25>

|00
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torud

Two types of customers, H and L. Same initial wealth of $360,000, Same potential loss of

$90,000 and Same utility function U(m) with U"(m) < 0. The probability of loss is S for
PL.
! for L people
H people and — for .
peop 100 peop

Py

wealth in good state (no loss)

o
45 line

Fbr L ,,u,l,zg

§ AS vr SB
Q (1 C(Aam.e A
/ L
insurance <« B P F;/ H 'ﬂ E ,lﬂ? ’ [
BY A 3 NI choore B

wealth in bad
state

(a) The insurance industry is a monopoly and it offers contracts 4 and B shown above.
Contract 4 has a deductible of $15,000 and a premium of $800. Contract B has a premium of
$4,550. Calculate expected profits if there are 1,500 H people and 1,000 L people.

M = | Soo [ Lng, = FH(L—%)] + 1ooe [ hy - PL(LMJA)J

(b) What would the monopolist’s profits be if it offered only contract B?

Ouﬁ7 K peopRe 19‘,47
M= 1500 = [ Ly —PHLj
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4. Pareto efficient risk-sharing

Ann and Bob have started a business together. With probabilityg/fhe profits will be $8,000

while with probabilit;;%(e profits will be $5,000. They have agreed that they will split the

profits equally (each will get 50%). Ann’s von Neumann-Morgenstern utility-of-money

function is U(m) = Jm . Bob’s von Neumann-Morgenstern utility-of-money function is
V(m)=In(m).

(a) Represent their agreement as a point in an Edgeworth box.

(b) Show that their agreement is not Pareto efficient

(¢) If you were to propose an alternative agreement that Pareto dominated their initial

agreement, how would you modify the initial agreement?

Bol

<

%

N\
\

A wmn
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5. Signaling

e Group [: productivity 20+2y, Group II: productivity 25 + 3y, Group I1I: 40 + y.
The cost of y units of education is 12y for Group I, Sy for Group II and 4y for Group III.
The potential employer believes that those applicants with education less than a belong to
Group I, those with education at least @ but less than b belong to Group Il and those with
education at least b belong to Group III and offers each applicant a wage equal to the

applicant's estimated productivity, given the applicant’s level of education. Nobody can

choose a level of education below ) .

Inequalities that are necessary and sufficient for the existence of a signaling equilibrium.

For Qrw‘: T: 20*29“'292251-361—120‘

A

201—29-— IZ\/ > 40+b ~12L

For ﬁfaupIL"- 25+3Q~5q2 za+2;~s;
251'361—50\2_ 40-{-5,_5!3

Fo.r §ft9uP ﬂt : 40+E~44>3 29-,-2;-4;

4o+b-4b > 25 134-4q
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7. Principal-Agent with moral hazard

X, =400 and X, =900 e, =0 and e, =3

U,(Sm)=m UA(m,e)zx/z—e
. 3 ife=0
probability of X =47
s 1fe=3

Find a Pareto efficient contract that gives utility 12 to the Agent.

One candidate is the contract D =(144,144) (the Agent chooses ¢ = 0 and
her utility is V144 -0=12.
The other candidate i1s the contract C =(wf,w§ ) that lies on the two

indifference curves of the Agent corresponding to a utility level of 12.
e To be on the LOW-effort indifference curve, contract C must satisfy:

" — 2 Vo

.é- w, + g w, = 12

9

e To be on the HIGH-effort indifference curve, contract C must satisfy:

"oz (Ve 20+ L[l -3)=r

The solution is: |w = and w{ =

we=g1 W,“=272.25

Which of the two contracts does the Principal prefer?

o With contract H-=(44,144) the Principal’s expected utility is

% (400-144) + 2 [%00- 144) = 456

-

S
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e With contract c=(,) the Principal’s expected utility is

,‘5 (400-81) + is (900 — 272.25) = 56¢

Thus the Principal prefers C to D and C is the Pareto
efficient contract that gives utility 12 to the Agent.
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