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The nmedian tells us that 50 percent of the nuns are 65 years
or ol der and 50 percent are younger than 65 years. Thus, the
probability of selecting a nun at randomwho is 65 years or
ol der is approximately 0.5 and this probability can be
regarded as fixed assumng there is a |arge sel ection pool

of nuns.

The expected value of a randomvariable differs from an
arithnetic average calculated with relative frequency data
because the expected value is calculated with probabilities.
Thus, the expected value is not based on what has occurred
but on what would occur over an infinite nunber of trials.

Because the expected payoff($50) is |less than the cost of
the policy($210), in the long run you would be better off
not buying it, but if you are risk averse you m ght stil
buy it.

| f someone believes that the probability of TV failure is
greater than 0.19192 then the policy is a good buy, but then
the TV itself is a bad buy: why buy sonething that has a 20
percent chance of major failure? On the other hand, if
soneone was extrenely risk averse and unable to insure
thenselves with a sufficiently | arge bank account to repl ace
the TV set, then he or she m ght consider buying the service
contract.

a. The randomvariable X is the profit to be made on sale
of a 27-inch Schw nn bi kes.

b. The expected value is $40.50 as shown in the follow ng
calculation; i.e., on average, the dealer wll nake
$40.50 on the sale of a 27-inch nodel

C. The variance is 62.25 square doll ars:

X P( x) xP( x) x-E(X) (x-E(X))? (x-E(X))?P(x)
35 0.6 21.0 -5.5 30. 25 18. 150
45 0.3 13.5 4.5 20. 25 6. 075
60 0.1 6.0 19.5 380. 25 38. 025

Sum 40.5 62. 250

d. On 100 sal es, expected profits are $4, 050;
E(100X) = 100E(X) = 4050.

a. The expected value is 3.00, as cal cul ated bel ow.
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b. The variance is calculated to be 1.54, and the standard
deviation is thus 1. 24.

C. Wthin +2 standard devi ati ons around the nean {i.e.,
bet ween 0.52[=3-2(1.24)] and 5.48[=3+2(1.24)]} are 96
per cent (=0. 09+0. 23+0. 32+0. 23+0. 09) of the distribution.

d. The result is somewhat consistent with the "rule of
thunmb,” which states that there are about 95 percent of
total items within =+ 2 standard devi ati ons around t he
mean because the given distribution is symetric and
approxi mately bel |l -shaped.

X P( x) xP( x) x-E(X) (x-E(X))? (x-E(X))?P(x)
0 0.02 0.00 -3 9 0.18

1 0.09 0.09 -2 4 0. 36

2 0.23 0. 46 -1 1 0.23

3 0. 32 0. 96 0 0 0.00

4 0.23 0.92 1 1 0.23

5 0.09 0. 45 2 4 0. 36

6 0.02 0.12 3 9 0.18
Sum 3.00 1. 54

4.14 A risk neutral person is only interested in the average net
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return over the long run; he or she does not care about
risk. A risk neutral person would prefer investnment C
because it has the highest expected net return.

A risk neutral person prefers investnent B because it has a
hi gher expected net return.

a. Mar gi nal probabilities are calculated as foll ows:
Ay Ay As mar gi nal
B: 0.12 0.03 0.10 0.25
B, 0.21 0.02 0.18 0.41
Bs 0.11 0. 09 0.14 0. 34
mar gi nal 0.44 0.14 0.42 1.00

b. P(Al and Bl) = 0.12

C. P(A; or B) = P(A) + P(By) - P(A; and By)
=0.44 + 0.41 - 0.21 = 0.64

d. P(All Bl) = P(Al and Bl)/P( Bl) = 0.12/0.25 = 0.48

e. P(A and By = 0.21 # P(A) P(B,) = (0.44)(0.41) =
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0.1804 Thus, A, and B, are dependent.

If P(A) is the probability of a taxpayer getting a field
audit, and P(A;) is the probability of a taxpayer getting an
office audit, and P(B) is the probability of a taxpayer
getting audited(either a field audit or an office audit),
then P(A) B) = 0.2, P(A;B) = 0.8 and P(B) = 0.009. The
expected additional paynent for a taxpayer who is notified
that he or she is going to be audited is $5, 038. 6:

E(X) = (15801)(0.2) + (2348)(0.8) = 5038.6

Assuming the three investnents are available at a price of
$12,000, the portfolio investnent, investnent D, has 1/3 in
each investnent; i.e., D= (1/3)A + (1/3)B + (1/3)C. Thus,
the expected value of Dis E(D) = E[(1/3)A + (1/3)B +(1/3) (]
= (1/3)E(A) + (1/3)E(B) + (1/3)E(CO

(1/3)(1000) + (1/3)(1500) + (1/3)(2000) = $1, 500.

Because A, B and C are independent, the variance of Dis
Var(D) = Var[(1/3)A + (1/3)B + (1/3)C] = (1/9)Var(A +
(1/9)Var(B) + (1/9)Var(C = (1/9)(500% + (1/9)(700% +

(1/9) (1150°%) = 229166. 67; the standard deviation is $478. 71.

a. E(X) = 1(0.4) + 2(0.1) + 3(0.3) + 4(0.2) = 2.3

b. Because two probability distributions for X and Y are
the same, E(Y) = E(X) = 2.3.

C. E(X-Y) = E(X) - E(Y) =0
a. Var(X) = 1.41 as in the follow ng cal cul ati on:
X P(x) xP(x)  (x-E(X))? (x-E(X))*P(x)
1 0.4 0.4 1. 69 0.676
2 0.1 0.2 0. 09 0. 009
3 0.3 0.9 0. 49 0. 147
4 0.2 0.8 2.89 0. 578
Sum 2.3 1.410
b. Var(Y) = 1.41 as in the follow ng cal cul ati on:
y P(y) yP(y) (y-E(Y))? (y-E(Y))?P(y)
4 0.2 0.8 2.89 0. 578
3 0.3 0.9 0. 49 0. 147
2 0.1 0.2 0. 09 0. 009
1 0.4 0.4 1. 69 0.676
Sum 2.3 1.410
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C. The Cov(X,Y) = 0, as shown by the cal cul ati ons
in the table on the next page.

X=1 =2 X = X = Sum
=4 P( xy) 0. 08 0.02 0. 06 0. 04
(x-m) (y-m) -2.21 -0.51 1.19 2.89
(x-m)(y-m)P(xy) -0.1768 -0.0102 0.0714 0.1156 0
Y=3 P( xy) 0.12 0.03 0. 09 0. 06
(x-m) (y-m) -0.91 -0.21 0. 49 1.19
(x-m)(y-m)P(xy) -0.1092 -0.0063 0. 0441 0.0714 0
Y=2 P( xy) 0.04 0.01 0.03 0.02
(x-m) (y-m) 0. 39 0. 09 -0.21 -0.51
(x-m) (y-m) P(xy) 0. 0156 0.0009 -0.0063 -0.0102 0
Y=1 P( xy) 0. 16 0.04 0.12 0. 08
(x-m) (y-m) 1.69 0. 39 -0.91 -2.21
(x-m) (y-m) P(xy) 0.2704 0.0156 -0.1092 -0.1768 0
Grand Sum 0

.32

.34

. 36

. 38

The expected win is E(X) = 10(1/6) + (-10)(5/6) = -6.67(9%)
because you could win $10 with a probability of 1/6 and you
could lose $10 with a probability of 5/6. On average you
will |ose $6.67 per play.

VWhat is inportant to the insurance conpany is not only the
probability of a pizza delivery driver having an acci dent
per mle driven, but also is the anmount of claim per
accident. If the amount of claimis large, the expected | oss
could also be | arge, although the probability of accident is
not hi gh.

The word "expects" inplies the expected value of Pepsi's
mar ket share. It is a nean market share based on perceived
probabilities of success and failure.

Simlar to the econom st=s claimthat state lotteries are Aa
tax on stupid peoplel the April 23, 1995, issue of The
Sunday Tinmes (of London, England) featured an article in

whi ch state run lotteries were | abel ed Athe dunb tax.(

These negative | abels are associated with the fact that the
expected payoff for a lottery ticket is |ess than the cost
to buy it. Thus, the difference between the cost of a state
lottery ticket and its expected payoff is a tax |evied on

t hose who willing buy them

a. They failed to deliver the expected profits because of
the increase in cost of admnistrating lotteries.

32



4.40

4.42

4. 44

4. 46

4.48

b. If the lottery profits had been placed into nore
effective education, there would have been nore
educat ed people and thus an increase in nunbers of
t hose educated people who are not willing to buy
lottery tickets mght have led to future reduction in
|ottery revenues.

a. The twin has the greatest chance of goi ng down because
P(1st or 2nd) = P(1sr) + p(2nd) -P(1lst or 2nd)
= 0.001 + 0.001 - (0.001)(0.001)= 0.001999

b. Assum ng engine failure is independent.

C. The break-even point for an insurance policy on the
singl e engine plane is $1,000. The break-even point
for an insurance policy on the twin engine plane is
$3,998, as cal cul ated bel ow

0.001 -1, 000, 000 -1000 0. 001999 -2,000,000 -3998
0. 999 0 0 0. 998001 0 0
-1000 - 3998
a. | nvest nent B has the highest expected net return; thus,
a risk neutral investor wll select it.

b. Var (new i nvest ment) = (0.25)(9*10°% + (0.25(16*10°
St.Dev. (new i nvestment) = 0.5(5*10°% = $2,500

| f the wheels had no | osing green slots then the escal ating
strategy woul d work, but the wheels have either one or two

| osing green slots which inplies that even in the |long run
this strategy need not produce a break-even position for a
pl ayer. Furthernore, this strategy could require the player
to be placing bets that far exceed his or her assets, which
no casino will tolerate for |ong.

The break even insurance premumis $1, 800.

0.01 0. 05 0.94
80000 20000 0
800 1000 0 1800

Let return C= (2)A + (2)B, where A and B are returns from
two ot her investnents of a fixed anmount (e.g., one can put
$1,000 into the investnent with return A, or $1,000 into the
investment with return B, or $500 into each for return C
Then, the standard deviation of Cis the square root of
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Var[ (2) A+(2)B] = (1/4)Var(A) +(1/4)Var(B)+2(2)(2)Cov(A B).
For Cov(A,B) < O the standard deviation of C can be far |ess
t han the standard deviations of B or A as seen in the
answer to Exercise 4.25, for exanple.
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