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1 Let 1,%s,... , ¥, be iid. Poisson random variables with means A. Find the conditional
distribution of ™%, ¥; given ZiaYi=k wherem < n. Identify the distribution. [10 %)

2. Roll a fair die twice,

(a) Write down the sample space and find the probability that the resulting sum is even.

(10 %]
{b) If the same die is rolled 50 times, find the approximate probability, to four decimal
digits, that 6 appears at least 8 times, [10 %]

3. Let X1, X, ... +Xn be & random sample from a Poiséon distribution with mean . Find the
MLE (maximum likelihood estimator) and jts asymptotic distribution of P(X, = 0) for large
n. [15 %)

4 Let Xy and X, be iid. random variables with probability mass function {(z|8), where 8
could be either 8, or 61, given by :

.z
1 2
2(7[%) 05 05
p(.‘.'l’: 91) 0.3 0.7
Find the MLE of 8 based on observations X, and X,. (10 %)

5. The entries in the following table represent the joing probability mass function of the random
vector (X, V).

Y
! 10
1112 0 1/
X 0l 0 13 13
1] 0 1/6 o
Find Cou(X,Y). Are X and v independent? (10 %)

6. Let ¥y, Y,,... 1Y, be a random sample from the Probability density function given by
fyi@) = 61, my" eV 450,80

and zero, otherwise, with m denoting a known constant.

(a) Find the uniformly most powerful test for testing Hy : 6 = @) against H:6> 6, 10

%]

(b) If the test in {a) is to have & = 100, o (type I error probability) =.05, and B (type
IT error probability} =.05 when § = 400, find the appropriate sample size and critical

region, (10 %]

7. Suppose that X1, Xs,. .. 'y Xni Y1, 15, s Yo, and Wi, W, .. » Wh, are independent random
samples from norma] distributions with respective unknown meang #1, pa and p3 and vari.
ances of, of and o2, but it is known that o2, 03 and o} are all equal. Suppose that we
want to estimate 8 = G141 + G243 + agug, with a1, az and a3 being known constants. Give a
confidence interval for 8 with confidence coefficient 1 — o, (15 %)
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Z {000 001 o002 0.03 0.04 005 0.06 0.07 0.08

0.09

0.010.0000 0.0040 0.0080 0.0120 t.0160 00799 -0.0239 0.0279 0.0319
0.1) 00398 00438 0.0478 0.0517 00557 0.05% 0.0636 0.0675 0.0714
0.2 | 0.0793 0.0832 0.0871 0.0910 0.0945 ‘0.0987 0.1026 O.II.I“ 0.1103
031 01179 0.1217 0.125% 01293 0.1331 0.1368 0.1406 0.1443 0.1480
0410155 0.1591 01628 0.166¢ 01700 0173 0.1772 01808 9.1844
0.5 d.191s 0.1950 0.1935 0.2019 0.2054 0.2088 0.2123 0,2]57 9.21%0

0.0353
8.0753
01141
0.1517
0.1879
0.2224

0.6 | 02257 02291 02324 02357 02389 02423 0.2454 0.2486 02517
0.7 02580 02611 02602 02673 w2704 02734 0.2764 0.2794 02833
0.81 02881 02910 02939 02967 0.2995 03023 0.3051 03078 03106
0.9 | 03159 0.3186 03212 03238 03264 03289 03315 03340 03368

1.2 | 03849 o.3369 03888 0.3907 e.3925 03944 0.3962 0.3980 0.3997
13 | 0.4032 0.4049 04066 0.4082 0.4099 04115 0.4131 0.4147 0.4162
L4 { 04192 0.4207 0.4222 04236 0.425; 0.4265 0.4279 0.4292 0.4306
1.5 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429

0.2549 .
0.28852
03133
03389

1.0 | 03413 03438 03461 0.3485 03508 03531 03554 03577 03599 03621
LI 03643 03665 03635 03708 03729 03749 03770 03730 w3810 0.3830

0.401%

1.6 | 0.4452 0.4463 04474 0.4434 0.4495 0.4505 ' 0.4515 0.4525 04535
L7 | 0.4554 @.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625
L8 | 0.4641 0.4640 0.465 0.4664 0.4671 0.4678 0.4656 0.4693 0.4699
1.9 | 04713 0.4719 0.4726 0.4732 04738 0.4744 04750 n.4756 0.4761
2.0 | 04772 0.4778 0.4783 0.4788 0.4793 04798 0.4303 0.4808 4312

0.4545
0.4633
0.4706
0.4767
0.4817

2.1 | 04821 04826 0.4830 0.4834 0.4533 04342 0.4846 04850 0.4354
2.2 | 04861 0.4864 0.4868 0.4871 0.487¢ 0.4878 0.48851 0.4884 0.4887
2.3 | 0.4893 0.4896 0.4898 0.4301 0.4%04 0.4906 0.4909 04911 0.4913
2.4 | 04918 {.4920 0.4922 04925 04927 0.4929 0.4931 0.4932 0.4934
2.5 | 04938 0.4940 0.4941 0.4943 0.4945 04945 0.4948 0.494%  0.4951

0.4857
0.43%¢
0.4916
0.4936
0.4952

2.6 | 04953 0.4955 0.495¢ 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963
2.7 | 0.4965 0.4%66 0.4967 0.4965 0.4969 0.4970 04971 0.4972 0.4973
2.8 | 0.4974 04975 0.49% 04977 Q.4977 04978 04979 0.497 0.4980
2,9 | 0.4981 0.4952 0.4982 0.4983 9.4984 0.4984 0.4985 0.4985 0.4986
3.0 | 04937 94987 0.4987 04988 0.4988 0.4939 0.4989 0.4989 0.499¢

0.4964
0.4974
0.4981
0.498¢6
0.49%0
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