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1. (5%) If X is a random variable with mean 33 and variance 16, what is the lower
bound for P(23 < X <43) and upper bound for P(| X ~33|=14).(Hint: Use
Chebyshev’s inequality to find the answer) (a) 0.54, 0.082 (b) 0.84, 0.082 (c)
0.62,0.018 (d) 0.16 , 0.018 () 0.54, 0.38

2. (5%) If 10 fair dice are rolled, find the approximate probability that the sum
" obtained is between 30 and 40. (Hint: Use central limit theorem to find the answer)
(2) 0.21 (b) 0.32 (c) 0.46 (d) 0.65 (e) 0.84

3. (5%) Assume that 1Q scores for a certain population are approximately N (u,100) .
Totest H;:u=110 against the one-sided alternative hypothesis H,: u>110,
we take a random sample of size n=16 from this population and observe
X =113.5. Do we accept or réject H, at5% significance level ? What is the
p -value of this test? (a) Reject H,, p -value=0.0808 (b) Do not reject H,,

p -value=0.0808 (c) Reject H,, p -value=0.0533 (d) Do not reject H,,
p -value=0.0533 (e) Reject H,, p-value=0.0418.

4. (5%) A 5-card poker hand is said to be a full house if it consists of 3 cards of the
same denomination and 2 cards of the same denomination. (that is, a full house is
three of a kind plus a pair.) What is the probability of being dealt a full house?
(2)0.025 (b) 0.0033 (c) 0.0014 (d) 0.0088 (e) 0.0020

5. (5%) What is the distribution that has the same mean and variance ? (a) Normal
Distribution (b) T Distribution (c) Poisson Distribution (d) Geometric Distribution
() none '

6. (5%) Let Y, <Y, <---<Y,, be the order statistics of a random sample of size
n =19 From the exponential distribution with mean 6. What is the p.d.fof ¥,?
What is the value of E[F(Y,)], where F is the distribution function of the

exponential distribution. (2) g,(y)=18(e™’*)" %e" '® where 0<y <o, 1/19 (b)

£i0) =197 e where 0<y <=, 119.(6)5,(3) =19(™*)* 5"
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where 0<y<o,1/20(d) g,(y)=19(>"")" %e'z"’a where 0<y <, 1/20

7. (5%) Suppose we have 3 cards identical in form except that both sides of the first
card are colored red, both sides of the second card are colored blacked, and one
side of the third card is colored red and the other side black. The 3 cards are mixed
up in a hat, and 1 card is randomly selected and put down on the ground. If the
upper side of the chosen card is colored red, what is the probability that the other
side is colored black? (a) 1/3 (b)1/2 (c) 2/3 (d) 1/4 (e) 1/6

8. (5%) LetX and Y equal the lengths in inches of a foot and a hand, respectively.
The following measurements were made on 15 woman.

x y x y x y

9.00 650  [10.00 7.00 9.25 7.00
8.50 6.25 9.50 6.50 10.00 7.50
9.25 7.25 9.00 7.00 10.00 7.25
9.75 7.00 9.25 7.00 9.75 7.25
9.00 6.75 9.50 7.00 9.50 7.25

What is the least squares regression line for these data?
(8 $=1.896+0.538x(b) $=0.538+1.896x (c)  =0.896+1.538x @
y=0538-1.896x (¢) y=1.896-0.538x

9.(5%) Thirteen tons of cheese is stored in some old gypsum mines,
including ”22-pound” wheels (label weight). A random sample of n=9 of these
wheels yielded the following weights in pounds:

21.5 1895 1855 1940 19.15
2235 2290 2220 23.10

Assuming that the distribution of the weights of the wheels of cheese is N(u,0),
which is the following answer is a 95% confidence interval for u ?

(2) [25.13,28.43)(b)[12.34,15.33] (c)[33.23, 35.72] (d)[24.23, 27.65] (€)[19.47, 22.33]

10. 3%) Let f(x)=xe*,0<x<1 bethe p.df of X. Whatis the value of 7
(mean) and o (variance) (2) e-1, e+2-¢> (b) 1-e, e’ -e+2 (c) e-2,

2+2e~¢® (d)2-e, e*+2e+2 (e)e-2, e’ +2e+2
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1. (10%) The correlation of two random variables X and Y, denoted by p(X,Y), is
defined, as long as Var(X) and Var(Y) is positive, by

p(X,Y) = Cov(X,Y)

JVar(X)Var(Y)
Show that -1< p(X,Y)=1.

2" (10%) Show that Var(x) = E[Var(X |Y)]+Var(E[X |Y)).

3. (10%) X is a random variable. Show that if f(x) is a convex function, then

E[f(0)]= £ (E[x])
provided that the expectations exist and are finite.

4. (10%) If the moment-generating function of X is
M(1) “2e Y +ge3’,
5 5 5
find the mean, variance, p.d.f. of X, and the probability-generating function.

5. (10%)Let X ,X,,.....X, be arandom sample from a normal distribution.
(2)(6%) show that an unbiased estimator for & is ¢S , Where

)
s

c= (L) = fe”y"dy.)
n 0
2

(b) (4%)find the value of ¢ when n=5,n=6.
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TABLE 2 STUDENT'S -DISTRIBUTION CRITICAL POINTS
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TABLE 1 STANDARD NORMAL PROBABILITIES
Pizsal

2! L0 .02 03 04 05 L7 08 09
01,5000 5040 5080 5120 5160 5199 5279 5319 5389
] .5398 5438 5478 5517 L5557 5596 5675 5714 .575)
21.579)  SKI2 SHT1 5910 5948 5987 6064 6103 6141
36179 6217 6255 6293 6331 6368 6443 6480 6517
4 ].6554 6591 6628 6664 6700 6736 6808 6844 6879
51.6915 6950 6985 7019 7054 7088 157 190 71224
6 1.7257 7191 1324 7357 7389 1422 486 7517 1549
7 .7580 761Y 7642 7673 1703 1734 7794 7823 7852
B 17881 T910 7939 7967 1995 H02) 8078 8106 .813)
9] .8159 .RiIR6 #2912 .R2138 8264 .B2YY B340 B)65 B389
1.0] B413 8438 8461 8485 .BSOB .BS3I 8577 .8599 .8o2t
LI ] 8643 3665 8686 8708 8729 8749 8790 .8810 .8830
1.2 ] 8449 BRGY .BHRR  ROOT 8925 8944 8980 8997 .9015
1.3 1.9032 9049 9066 9082 %099 9IS 9147 9162 91N
1.4 ]1.9192 9207 9222 9236 .9251 9265 9292 9306 9319
1.51.9332 9345 9357 93710 9382 9194 9418 9429 9441
1.6 | 9452 9463 9474 9484 9495 9505 9525 9535 9545
1.7].9554 9564 9573 9582 9591 9599 9616 .9625 .963)
1.8].9641 9649 9656 9664 9671 9678 9693 9699 9706
1919713 9749 9726 97132 9738 97144 9756 9761 9767
201(.9772 9778 .978) 9788 .979) .9798 9808 9812 9817
2.1 ] 9821 9826 9830 9834 9838 9842 9850 9854 9857
2.21.9861 9864 YB6R 9871 9RIS .987R 9884 9887 .98%0
2.3 | .9893 9%96 9898 9901 Y904 9906 9911 9913 9916
24| 9918 9920 9922 9925 9927 .9929 9932 9934 9936
2519938 9940 9941 9943 9945 9946 9949 9951 9952
2.6 | .9953 9955 9956 9957 9959 .9960 9962 9963 9964
2.71.9965 9966 9967 9968 9969 .9970 9972 9973 9914
28] 9974 9975 9976 9977 9977 .9978 9979 9980 .9981
291 9981 9982 Y982 .998) .9984 9984 9985 9986 .9986
301).9987 9987 .9987 9988 9988 9989 9989 .9990 .9990
3.0 .99%0 9991 9991 9991 9992 9992 9992 9993 .999)
3.21.9993 9993 9994 9994 9994 9994 9995 9995 9995
3.31.9995 9995 9995 9996 9996 .9996 9996 9996 9997
3.4 (.9997 9997 9997 9997 9997 .9997 9997 9997 9998
351 9998 9998 9998 YYYE 9998 9998 .9998 .ooem. 9998

o
(a) +
d.f.
v #250 100 .050 .010 {00833 00625 .005
I 1.000 3.078 6.314 J1.821 38.1%0 50.923 63.657
2 816 1.886 2920 6.965 1.649 8.860 9.925
] 165 1.638 2.153 4541 4.857 5.92 5.841
4 41 1.533 2132 31.747 3961 4315 4.604
5 727 1.476 2015 3365 1.534 3.310 4032
6 R 1.440 1.943 3.143 ).287 3521 3.107
7 il 1.415 1.895 2.998 3128 3.335 1499
8 .706 1.397 1.860 2.896 3016 ).206 3.355
9 703 1.383 1.833 2.824 193] i 3.250
10 700 13712 1.812 2.764 2.870 1.038 3.169
H 697 1.363 1.796 2718 2.820 1981 1. 106
12 695 1.356 1.782 2.681 27119 2934 3.085
13 694 1.350 1.771 2.650 2.746 2.396 3.012
14 692 1.345 1.761 2624 2718 2.864 29717
15 691 1.341 1.75) 2.602 2.694 2837 2.947
16 690 1.337 1.746 2.583 2613 2.81) 2.921
17 .689 1.33) 1.740 2.567 2.655 2193 2.898
18 .688 1.330 1.734 2,552 2639 21175 2878
19 688 1.328 1.729 2539 2,625 2159 2.361
20 687 1.325 1.725 2.528 2613 2.744 2.845
2) .686 1.323 1,721 2518 2.601 2132 2.831
22 .686 1.321 1.717 2.508 2,591 1720 2819
23 .685 1.319 1.714 2.500 2.582 2710 2.807
24 685 i.318 1.1 2.492 2574 2.700 2797
25 .684 1.316 1,708 2.485 2.566 2.692 2.787
26 684 1.3t5 1.706 2.479 2.559 2.684 2,719
n 684 1314 1.703 2.47) 2.552 2.676 2.1
18 683 L33 1.70! 2.467 2.546 2.669 2.763
29 683 1.3t 1.699 2.462 2.541 2.661 2.756
30 683 i.310 1.697 2.457 2.536 2.657 2.750
40 681 1.303 1.684 2423 2499 2.616 2.704
60 679 1.296 1.67% 2390 2.463 2575 2.660
677 1.289 1.658 2358 2.428 ©2.536 2.617
674 1.282 1.645 2.326 2394 2.498 2.576

¢
#




