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L. (15%) Prove or disprove each of the following statements (you may assume that
none of the events has zero probability):
(&) (3%) PIANB) = 1 - P(A°) - P(B).
(b) (3%) I P4 | C) = P(B| C)and P(A | C) = P(B | C°), then P(4) = P(R).
(c) (5%) If events 4, B, and C are independent, then
PAUBUO) 21 -[1 - PA][1 -P(B)]

2. (15%) A slip of paper is given to person 4, who marks it with either a plus or minus
sign. The probability of her writing a plus is 1/4. Person 4 passes the slip to person
B, who may either leave it alone or change the sign before passing it to person C.
Next, person C passes the slip to person D after perhaps changing the sign. Finally,
person D passes it to a referee after perhaps changing the sign. It is known that B,
C, and D each change the sign with probability 3/4.

(a} (10%) What is the probability that the referee sees a plus sign on the slip?
(b} (5%) Given that the referee saw a plus sign on the slip, what is the probability that

person A originally wrote a plus sign?

3. (20%) If X and Y are independent exponentially distributed random variables with
means 1/6 and 1/9 respectively,
(a) (10%) What is P{minimum(X, ¥) > 10]?
(b) (10%) What is P[X = minimum(X, ¥)}?
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4. (25%) A political scientist suspects that there is a relationship between the number

of promises a political candidate makes (X) and the number of promises that are

fulfitled (Y) once the candidate is elected. There are 10 politicians are investigated.

The data 1s summarized below:

DX =433 > ¥=358 Y X*=20301 Y Y'=406 Y XV =2376

{a) (10%) Write down the linear regression lne to see how well the “promuises kept”
(Y) can be estimated by the “promises made” (X).

(b) (10%) Write down the hypotheses and test the significance of the regression model.
Use a level of significance of 0.05.

(c) (5%) Calculate the correlation coefficient between promises make (X) and kept
(Y).

5. (15%) A portfolio of 10,000 risks produced the following numbers of claims.
No. of Claims 0 I 2 3 4+
No. of Policies 9,048 805 45 2 0

(a) (5%) Determine the mle of A for a Poisson model.

{b) (10%) Conduct the chi-square goodness-of-fit test at ¢=0.05.

6. {10%) Here are the means, standard deviations, and correlations for the annual
returns from three Fidelity mutual funds for the 10 years ending in February 2004. The

statistics are summarized in the following.

Variable Fund Mean Standard
return | deviation of
return
W Annual return on 500 Index Fund 11.12% 17.46%
X Annual return on Investment Graded Bond Fund | 6.46% 4.18%
Y Annual return on Diversified International Fund 11.1% 15.62%

Correlations:  p, =-022 p. =056 p_ =-0.12
- A portfolio of 80% 500 Index and 20% Diversified International will be set. Find the

mean and standard deviation of returns on this portfolio.
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t distribution critical valugPr(r > 3.078 ,df =1)=0.100
Upper-tail probability p
0.100  0.050 0.025 0.010 0.005 0.0005
3078 6314 12706 31.821 63.66 636.62
1.886 2920 4303 6965 9925 31.599
1.638 2353 3182 4541 5.841 12.924
1.533 2132 2776 37747 4604 8610
1476 2015 2571 3365 4.032 6.869
1440 1943 2447 3143 37707 59359
1415 1.895 2365 2.998 3499 5408
1.397  1.860 2306 2.896 3.355 5.041
9 1,383 1.833 2262 2821 3250 4.781
10 ] 1372 1.812 2228 2764 3169 4.587
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Chi-square distribution critical values 2 =1 =
Upper-tail probabilit f:)l’(z >6635de 1) 001
di [ 025 02 015 010 005 0025 002 001 0.005 0.003
132 14 207 271 384 502 541 6.63 788 914
207 322 379 461 599 738 782 621 1060 11.98
411 464 532 625 781 11.14 984 1134 12.84 1432
539 599 674  TUE 949 1283 11.67 1328 14.86 1642
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