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. (10%) Suppose X, Xz are independent and both follow continuous uniform distribution U(0,1). Please find the

probability Pr( X} + X3 <1).

. (15%) Let X equal the weight in grams of a miniature candy bar. Assume that p = E(X) = 24.43 and o? = Var(X) = 1.875.

Let )_(=Z X, /n be the sample mean of a random sample of n = 30 candy bars. Find

i=l
(1) (5%) E(X)
(2) (5%) Var(X)
(3) (5%) Pr(24.18 < X <24.93) (Hint: Use the empirical rule for normal distributions)
. (10%) Let X1, Xz, ..., Xn be a random sample of size n from the distribution with p.d.f. f(x, 8) =6x¥!, 0 <x<1,0<9

<e0. Assume that X=Y X, /n=0.2 be the sample mean. Please use X to find the moments estimator of § and calculate

i=1

its estimate.
. (15%) Let Y1, Y2, ..., Y11 be a random sample of size n = 11 from Group 1 with mean j1; and variance 1%, and their

11
sample mean is 74 and sample variance is S,2 =[Z(K —ﬁl)}/(n—l). Let Y2, Yi3, ..., Y24 be the other random
i=1

sample of size m = 13 from Group 2 with population mean pz and variance c2% and their sample mean is 7z, and

2
sample variance is S = {Z(Y —~ ;72)] /(m —1). Let D; be a dummy, whose value is 1 if Yi from Group 1, and is 0 if Y;

i=12
from Group 2,i=1, 2, ..., 24. A simple regression is estimated as follows:
Y, =1.66-0.63D;
24 n
whose SSE= Y "(¥,-7)) =6.6.
=l
(1) (5%) What is the value of ( 12, - 11, )?

(2) (10%) Assume o12= 2%, please find an estimate of Var( Zz, - 14 ). (Hint: SSE = (n-1) S? +(m-1) S7)

. (10%) The probabilities of two independent events A and B : P(A)=0.2, P(B)=0.5. Please calculate P(A*NB®). A® and

B¢ represent the complement of A and B.

. (10%) Let X;,X, ... X;, bei.id. exponential random variables with the p.d.f.
f(xIB) = Be™P* | Please find the maximum likelihood estimator of B.
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7. (15%) Hazard function is usually employed in the study of survival analysis. The hazard function of a positive random
variable X is defined as:
(1)

MO=1TFp (0

f(t) and F(t) represent the p.d.f. and c.d.f of X respectively. Generally, defining S(t)=1-F(t) as survival function being
the probability lasts longer than t time units.

(1) (5%)Explain the meaning of “hazard function™.

(2) (10%)If A (t) is a constant, thatis A (t)= A > 0, please depict the distribution of X.

8. (15%) A zoologist observes the Polar bears activities nearby the North Pole for 50 weeks. He records the number of
bears he finds every week. Please test if the number of bears follows Poisson distribution under significant level ¢ =0.05?

Number of Observations (Y) | Frequency (Number of weeks)
0 32
1 12
2
3 or Above

fik— - FHFOr Ao HMER AP  vAGHE -

Percentage Points of the x” Distribution®

a
995 930 95 350 S00 050 025 010 005

1 000+ 000+ 000+ 00+ 045 384 502 663 7.88
2 0 002 005 010 139 5% 738 921 1060
3 007 om 02 03 237 78 935 1134 1284
4 02 030 048 0N 336 949 1114 1328 1486
5 04t 0.55 0483 1.15 435 1107 1238 1509 1675
6 068 087 124 164 535 1259 1445 1681 1855
7 099 124 169 217 635 407 1601 1848 2028
8 134 1.65 218 2.73 7.34 1551 1753 2009 N.9%
9 173 209 270 333 834 169N 1902 167 2359
10 216 256 325 3% 934 1831 2048 A2 2519
11 260 305 382 4.57 1034 1968 2192 2472 2076
12 307 357 440 SB 1N34 N0 BMH 62 2630
13 357 411 500 S8 1234 236 2474 2763 98
M 407 466 563 65T 1334 2368 2612 2914 3132
1B 460 S2B 627 7% 1434 2500 2749 3058 3280
16 S 581 691 7% 1534 2630 2885 3200 3427
17 570 641 756 867 1634 2259 3019 3341 3572
18 626 701 823 939 1734 2887 3153 3481 3716
19 684 763 an 102 1834 3014 3285 3619 2858
20 743 826 959 1085 1934 341 3437 3757 4000
25 1052 1152 1312 W61 2434 3765 4065 4431 4693
0 BN 1495 1679 1849 2934 4377 4698 5089 5367
4 071 2216 2443 2651 3934 5576 5934 6369 6677
SO 799 2971 3236  MJ6 4933 6750 7142 7635 7949
60 3553 3748 4048 4319 5933 7908 8330 8838 995
70 028 4544 4876 5174 6933 9053 9502 10042 10422
80 5117  S354 5715 €039 7933 10188 10663 11233 11632
9 5920 6175 6565 €913 8933 1314 11814 12412 12830
100 67233 7006 7422 7793 9933 12434 12956 13581 14047




