
EE433 Asset Prcing Theory Spring/2021 Student ID...................................

Due date: February 8, 2022 before 2.00 pm

Question 1 ( 60 Points) Score......................
Consider the individual's portfolio choice problem given in the below equation:

max
A

E[U(W̃ )] = max
A

E[U(W0(1 + rf ) + A(r̃ − rf ))]

Assume the utility of this investor: U(W ) = ln(W ) and the rate of return on the risky
asset equals

r̃ =





4rf with probability1

2

−rf with probability1
2

Solve for the individual's proportion of initial wealth invested in the risky asset, ( A
W0

).
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From ELUCÑ)) = Elvlwolltrf ) -1 ACT- rf )) )

F.O.C. ; EDUCÑ) = Elliot > ( F- rf) / =o
da

Find Ago :(0.5) ( 4rf - rf ) + (0-5) C- rf - rf ) :O

Wolltrf)+A(4rf - Rf ) Wolltrf )+A(- rf - rf )

3- rf - if = 0

Wolltrf) -134A Wolltrf) - 2ffA

3- Rt = if

Wolltrf) -134A Wolltrf) - 2ffA

Zzwolltrf) - 3rfA = Wolltrf ) -134A

- 6ffA = Wolltrf ) ( 1- 3- )

A- = ltrf

Wo - bl-2) If

=

"÷
,
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Question 2 ( 60 Points) Score......................
An expected-utility-maximizing individual has constant relative-risk-aversion utility,

U(W ) =
W γ

γ

,with relative-risk-aversion coefficient of γ = −1. The individual currently owns a
product that has a probability p to failing,an event that would result in a loss of wealth
that has a present value equal to L. With probability 1-p, the product will not fail and
no loss will result. The individual is considering wherther to purchase an extended
warranty on this product. The warranty costs C and would insure the individual against
loss if the product fails. Assuming that the cost of the warranty exceeds the expected
loss from the product's failure, determine the individual's level of wealth at which she
would be just indifferent between purchasing or not purchasing the warranty.
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p fail

1- P
not fail

pU(W -L ) -111 - P )UlW)= UCW - c)

Ulw ) - 1W

F.O.C.jp/UlW)+Uiw)l-L1/+li-p1Ulw)--UlWi-UIw)C-C)p/--w--w./+ (1-10)-1,
= -

Ew,
Hw> =

wtz

= - W - CIf
-

III.
- Er wt

- P - PL -11 - P = - W - C

w w

- wp - PL -11 - p = - W - C

w/ w/

- wptw = - ( + PL - Itp

W = -

Ctpl - Itp

1- P
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Question 3 ( 60 Points) Score......................
Risk Aversion: Consider the following utility functions (Defined over wealth:W)

(1) U(W) =− 1
W

(2) U(W) =ln(W)
(3) U(W) =-W−γ

(4) U(W) =-exp(-γW)
(5) U(W) =W γ

γ

(6) U(W) =αW-βW 2

Questions:

(a) Check that they are well behaved (U'>0 and U"<0) or state restriction on the parameters
so that they are. For the utility function (6), take the positive α and β , and give the
range of wealth over which the utility function is well behaved.

(b) Compute the absolute and relative risk aversion coefficients.

(c) What is the effect of parameter α (when relevant)?

(d) Classify the functions as increasing /decreasing risk aversion utility functions (both
absolute and relative).
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1. UIW) = -11W 2
.
UCW ) = lncw )

UIW ) = 11W
'
so U'LW) = 11W > 0

U"(W ) = -21W' LO U"cw ) : -11W' < 0

Rcw> = -1-4,111=1 Ran :-(YY:/ =LW

Rrlw) =

2g
. w = 2 Rrlw ) = 1W

- W = I

JRCW) = -2 20 i. DARA ; as win
,
investors invest ORCW) = -

twgco
i. DARA ; as win

,
investors invest

0W W
'

more in risky asset 0W more in risky asset
Ricw) = 0 i. CRRA R'rcw) = 0 i. CRRA
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3. UCW ) = - W

"

4. UCX ) = - expl - rw )
U'CW ) = rw

" '

> 0 Vix> =

rexpc- rw ) > 0 if 8) O

u"(W ) = - r( 8+1 )W-
° -220 VIX) = - siexpc- ow ) LO

RCW) = -1-818+1 )W-0-21
= 8+1 Rcw > = -f- siexpc-8W ) = 8

*w
- r-1 w rexpc- rw ))

Rrcw) =

8¥
- W = 8+1 Rrcw ) = 8-W

JRCW) = - (0+1) LO i.
DARA ; as win

,
investors invest JRCW) = 0 i. CARA

ow w
'

more in risky asset dw

Ricw) = 0 .
: CRRA Ricw) = 8 > 0 i. IRRA

5. UCW ) = W% UCW ) = AW - pw
'

U'(W ) = Wo-1 so if 8<1 U'CW ) = a - zpw > 0 if we Fp
u"lw ) = ( 8-1) W

"
< 0 U'IW ) = - zp co

RCW)= - ( 8- 1) W
"

/ = 1--8 = 2ps > 0RCW)= -

µ ?zPpw ) d- zpwWO -1 W

Rrcw) = ¥ . w = 1- 8 Rrcw) = 2ps - w > 0

d- zpw

JRCW) = (d- 2pw)lO) - ( 2ps)l -2ps) = 4ps
'

JRCW) =
- (1-0) 20 i.

DARA ; as win
,
investors invest

a. zpw ,
,

>0 -

'

- IARA

dw w '

more in risky asset
dw (X - 2pw)2

Ricw) = 0 i. CRRA Ricw) = (d- zpw)l2p) - (2pw)l -2ps)
( d- zpw)2

= Zap - otpwtqpw
(d- zpw)2

= Zap
( d- zpwgz

> ° '

'

- IRRA


