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Therefore, if your current level of wealth is $2,000. you willbe indifferent. Below that level of wealth
‘you will pay for the insurance while for higher levels of wealth you will not.
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ibuted, the mean and variance are the only relevant parameters.

12. Because returns are normally
Casel
(@) Second order dominance 1 dominates A because it has lower variance and the same mean.
(b First order dominance—There is no dominance because the cumulaive probability functions
Case2
(@) Second order dominance A dominates  because it has ahigher mean while they both have the
(b) Firstorder dominance — A dominates B because its cumulative probability is less than that of B. It

lies to the ight of .
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Case3

(@) Second order do
has a lower mean.

(b) First order dominance —Given normal disributions, it s not possible for B to dominate A
according to the first order criterion. Figure $3.5 shows an example.

ice—There is no dominance because although A has a lower variance it also.

)

= x
Figure $3.5_First order dominance not possible
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X s clearly preferred by any risk averse individual whose utlity function is based on mean and.
variance, because X has a higher mean and a lower variance than Y, as shown in Figure $3.6

(b) Second order stochastic dominance may be tested as shown in Table $3.3 on the following page.
Because 3(F — G) is not less than (or greater than) zero for all outcomes, there is no second order
dominance.
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Because ¥ (F - G) is not less than (or greater than) 7ero for all outcomes,there is no second order

dominance.
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Figure 3.6 Asset X is preferred by mean-variance risk averters.
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Chapter 3
The Theory of Choice: Utility
Theory Given Uncertainty

1. The minimum set of conditions includes

(a) The five axioms of cardinal utility
«  complete ordering and comparability

transitivity

strong independence

measurability

ranking

(b) Individuals have positive marginal utility of wealth (greed).

(¢) The total utility of wealth increases at a decreasing rate (risk aversion): i.e.. E[U(W)] < U[E(W)].
(d) The probability density function must be a normal (or two parameter) distribution.

2. As shown in Figure 3.6, arisk lover has positive marginal utility of wealth, MU(W) >0, which
increases with increasing wealth, dAMU(W)/dW > 0. In order to know the shape of a risk-lover’s
indifference curve, we need to know the marginal rate of substitution between return and risk. To do
50, look at equation 3.19:

GE - J' U'(E+62)Z(Z)dZ
do [UE+02N@)Z
‘The denominator must be positive because marginal utility, U (E + 6Z). is positive and because the
frequency, f(Z), of any level of wealth is positive. In order to sce that the integral in the numerator is
positive, Took at Figure S3.1 on the following pa
‘The marginal utility of positive returns, +Z, is always higher than the marginal utility of equally
likely (i.c.. the same f(Z)) negative returns, ~Z. Therefore, when all equally likely returns are
multiplied by their marginal utilities, matched, and summed, the result must be positive. Since the
integral in the numerator is preceded by a minus sign, the entire numerator is negative and the

marginal rate of substitution between risk and return for a risk lover is negative. This leads to
indifference curves like those shown in Figure S3.2.

(3.19)
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Figure $3.1 Total utilty of normally distributed returns for a risk lover
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Figure $3.2  Indifference curves of a risk lover
@

E[UW)] =.51n(4,000) + 51a(6.000)
5(829405)+ 5(8.699515)
84967825

Therefore, the individual would be indifferent between the gamble and $4.898 98 for sure. This
amounts 10 a sk premium of $101.02. Therefore, he would not buy insurance for $125.

(b) The second gamble, given his frstloss,is $4.000 plus or minus $1,000. Its expected uilty is

51 (3,00)+ 5n(5000)
S8.006368)+ SR 517193) 826178
ST 387298 =W

10 pay up o $127.02 for insurance. Since insurance costs

only $125, he will buy it
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Because $1.000 i a large change in wealth elative t0 $10,000, we can use the concept of risk aversion
inthe large (Markowitz). The expected uility of the gamble is
EUO,00011000; 5)=5U(9,000) + 5U(1 L000)

=5189,000+5 In11.000
5(9.10498) + 5(9.30565)
5524944652825
208315
The level of wealth which has the same utliy is

In W =9.205315

W o s

Therefore, the individual would be willing t0 pay up o
$10000-9,949.87 =$50.13

i order to avoid the risk involved in a fifty-fifty chance of winning or losing $1,000.
IF current wealth is $1,000,000, the expected uiliy of the gamble is

E(U(999.000, 1,001,000; 5))
51n 999000+ 511,001,000
51381451+ 50381651
381551

The level of wealth with the same uility is
Inw

381551

Therefore, the individual would be willing to pay $1.000,000.00 —999,999.47 = $0.53 o avoid the.
zamble.

(@ The

function is graphed in Figure $3.3,

uw)
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Figure $3.3 Negative exponential uilty funci

‘The graph above assumes a = 1. For any other value of a > 0, the uilty function will be a
‘monotonic transformation of the above curve.

(b) Marginal utility is the firs derivative with respect to W.
dUwW)

UW=" G =™ >0

Therefore, marginal wtliy is positive. This can also be seen in Figure $3.3 because the slope of a
line tangent o the utility function is always positive. regardless of the level of wealth.
“aversionis the rae of change in marginal utilty.

W(W):Mdlil(w):ﬂ(*ﬂ)!“

Therefore, the utility function is concave and it exhibits sk aversion
() Absolute risk aversion, s defined by Pratt-Arrow, s
uw)
Uw)

(@ Relative risk aversionis equal
WU

RRA=W(ARA) ;
uw),

-wa

Therefore, in ths case relative risk aversion is not constant. It increases with wealth.
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7. Weare given that A>B>C>D
Also, we know that U(A) + U(D) = U(B) + U(C)
Transposing, we have U(A) - U(B) = U(©) - UD) @0
‘Assuming the individual is risk-averse, then

Woo wma LU 62
250w 2L<o 62
Therefore from (1) and (2 we know that

U U©)-umy

ey 53)

Using equation (3.1) equation (3.3) becomes
T

A-BC-D

A-B>C-D

A+D>C+B

Za+ip>lcsls
el
B ERT R

In general.risk averse individuals will experience decreasing utility as the variance of outcomes
increases. but the wility of (1/2)B +(1/2)C is the utilty of an expected outcome, an average.
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8. First, we have to compute the expected wilty of the individual’s risk.

EUOV) = ZpUW,)
=10+ 1U(50.000)+ 8U100.000)
= 10)+ 11081978) + 81151293
=10202322
Next, what level of wealth would make him indifferent to the risk?
InW=10.292322

Woenm

W=29,505
The maximum insurance premium is

Risk premium = E (W) - certainty equivalent

=$85.0001-$29.505
=$55495.1
9. The utility function is
uw)=-w"
Therefore, the level of wealth corresponding to any uility is
W= -uwy*

Therefore, th certainty equivalent wealth for a gamble of +1.000is .
W= LSO+ L000Y )+ S(-(W =100y )1

The point of indifference wil occur where your current level of wealth, W, minus the certainty
equivalent level of wealth for the gamble i just equal to the costof the insurance, $500.
Thus, we have the condition

W-W=500





