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1. Let Y,, be the max imum of a random ~ample' of size' 11 from a distribution with pdf, 

}.( ) { e-, , 0 < X < 00
1
· = 0, dscwherc 

Find the limiting d is~rilrnt.ion of Zn= (Y,, - logn) . 

2. Consider a random samp l<' of size n frou1 a distribution with pd( 

. { !e-# 8 
. Q < X < 00J(x) - o . 

• - 0 . elsewhere 

Find the :VILE and MVUE of r(/1) = P(X :,; 2). 

3. Let. X 1 and X 2 have the joint pd f 

0 < x·'f + x~ < I 
0lscwhcr<, 

(a) Find t.hcjoint pd f of Yi = Xr+ XJ 1md Y2 = X2 

(b) Find the marginal pdf of Y1 . 

4. L()t .\ 1, X2, .. .. Xs be i.i.d. random var iables with common probability dens ity func
tion, for O< 0 < oo. 

.O)_ { ~ , 0 < X < 0J(X, - 0 , elsewhere 

(a) Find the pelf of Y5 = max{Xi. X2, .. .. Xs} . 

(b) Derive a t.wo-sidc,d \).',o/t con fidence interval for 0 based on Y5. 

5. Let X 1, . .. , X,, be iid wit.b Bernoulli distribution. 

/(.c: p) = p"( l - p)1- , . .l' = 0, l , 0 < p < 1 . 

(a) Find the l\'lLE of p. 

(b) Find the Cranwr-R,,o Lowe,· Bou11d(CRLJ3) of p. 

(c) Is t lw MLE of p 1111c>flkient Ctiti1Mtor ., 

l 



6. A certain geneticist is interested in the- prnportion of males and females in the popu

lation that have a, C('rtain minor blood disorder. In a random sample of 1000 males, 
250 are fonnd to be t\Hiict.cd. whcn;M 275 of 1000 females tested appear to have the 

disorder. Compute a 95% confidence interval [or the difference between the proportion 

of males and females that have the blood disorder . 

7. Suppose x 1• .r.2, ... ,x20 is a nmdom sample from a norma l distr ibution with mean µ, 

and sta ndm-d deviation 3. Suppose the sample mean is 10.2, 

(a) Show how to test t,he hypot hesis Ho : µ = 11 vs [[1 : µ =I11 at a given significance 
level c,. 

(b) Find the p-valuc. 

(c) show how to colllputc the prob11bility of a Type !I error. 

8. (a) Assume a one-way a nova with the same number of observations for each treatment. 

Suppose the degrees of freedom for t.reAtmcnts is 4 and the degrees of freedom for 

error is 45. Find (i) the number of treatm<mts. and (ii) the number of observations 
for <•ach treatment. 

(b) For a one-way A NOVA with three groups, the sample sizL-s are 10, 10, and 20; 

and the corresponding variances arc 50, 70, and 40. Find the MSE. 

(c) In a onc--way ANOVA with three groups. you arc interested in the difference 

bctwc•c·n t,hc mean of thC' fir,t group and the :w<'ragcof the means of the other 

groups. If the ~ISE is 60 and the sample sizes are IO. 6. and 12, find the standard 
error for tl,is difference. 

9. (a) In 2 x 3 x 5 th ree-way ANOVA with 4 obscrvat.ions per treatment combination, 

give the degrees of freedom for the F stat istic that is used to test the three-way 
interaction, 

(b) Ass11m0 that you arc analyzing a 3 x 2 two-way ANOVA using SAS with CLASS 
A B; and MODEL A B A *B; in l'ROC GLi'vl. Write a CONTRAST statement to 

compare (µ1, + 1•21)/ 2 with 1131. 

(c) Cousider a one-way rm,dom <·fk-ct.~ model with 8 lc·vels for factor A and 10 obser

vat ions at each level. Suppose :VISE =25 and l\1!SA = 105, Give estimates for all 

parameters of the model. 
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10. Givcu the following information, with n= l3 , 

"lumber in 
l\fodcl R-Squar<' MSE SSE Variables in Model 

1 0.6745 80.35154 88:l.86692 X4 
1 0.6663 82.39421 906.33634 X2 
1 0.5339 115.06243 1265.68675 Xl 
1 0.2859 176.30913 1939.40047 X3 

2 0 9787 5 79045 57.90448 Xl X2 
2 0.9725 7.47621 74.76211 XI X4 
2 0.9353 17.57380 175.73800 X3 X4 
2 0.8470 1ll.51427 415.44273 X2 X3 
2 0.6801 86.88801 868.88013 X2 X4 
2 05482 122. 70721 1227.07206 XI X3 

3 0 9823 5 33030 ··17.97273 Xl X2 X4 
3 0.9823 5 34562 48.11061 XI X2 X3 
3 0.9813 5 64846 50.836 12 Xl X3 X4 
3 0.9728 8.20162 73.81455 X2 X3 X4 

I 0 982-J 5.98295 -17.86364 Xl X2 X3 X4 

(a) Test the hypoc.hcsis TIO: '13 = 04 = 0 versns J-/1 : not both O in the full model, 

Y = X, X2 X3 X, , using a .05 level of significance. 

(b) Pe rform a stepwise rcgn:ssio11 usillg a .05 kvcl of significance. 
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Standard Normal Cumulative Probability Tab le 

Cumulative probabiliti es for POSITIVE z-va lues are shown in the following table: 

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 
0.0 
0.1 
0.2 
0.3 
0.4 

0.5 
0.6 
0.7 
0.8 
0.9 

1.0 
1.1 
1.2 
1.3 
1.4 

1.5 
1.6 
1.7 
1.8 
1.9 

2.0 
2.1 
2.2 
2.3 
2.4 

2.5 
2.6 
2.7 
2.8 
2.9 

3.0 
3.1 
3.2 
3.3 
3.4 

0.5000 0.5040 
0.5398 0.5438 
0.5793 0.583 2 
0.6179 0.6217 
0.6554 0.6591 

0.6915 0.6950 
0.7257 0.7291 
0.7580 0.7611 
0.7881 0.7910 
0.8159 0.8 186 

0.8413 0.8438 
0.8643 0.866 5 
0.8849 0.8869 
0.9032 0.9049 
0.9 192 0.9207 

0.9332 0.9345 
0.9452 0.9463 
0.9554 0.9564 
0.9641 0.9649 
0.9713 0.97 19 

0.9772 0.9778 
0.9821 0.9826 
0.9861 0.9864 
0.9893 0.9896 
0.9918 0.9920 

0.9938 0.9940 
0.9953 0.9955 
0.9965 0.9966 
0.9974 0.9975 
0.9981 0.9982 

0.9987 0.9987 
0.9990 0.9991 
0.9993 0.9993 
0.9995 0.9995 
0.9997 0.9997 

0.5080 
0.5478 
0.5871 
0.6255 
06628 

0.698 5 
0.7324 
0.7642 
0.7939 
0.8212 

0.8461 
0.8686 
0.8888 
0.9066 
0.9222 

0.9357 
0.9474 
0.9573 
0.9656 
0.9726 

0.9783 
0.9830 
0.9868 
0.9898 
0.9922 

0.9941 
0.9956 
0.9967 
0.9976 
0.9982 

0.9987 
0.9991 
0.9994 
0.9995 
0.9997 

0.5120 
0.5517 
0.5910 
0.6293 
0.6664 

0.70 19 
0.7357 
0.7673 
0.7967 
0.8238 

0.8485 
0.8708 
0.8907 
0.9082 
0.9236 

0.9370 
0.9484 
0.9582 
0.9664 
0.9732 

0.9788 
0.9834 
0.9871 
0 9901 
0.9925 

0.9943 
0.9957 
0.9968 
0.9977 
0.9983 

0.9988 
0.9991 
0.9994 
0.9996 
0.9997 

0.5 160 
05557 
0.5948 
0.6331 
0.6700 

0.7054 
0.7389 
0.7704 
0.7995 
0.8264 

0.8508 
0.8729 
08925 
0.9099 
0.9251 

0.9382 
0.9495 
0.9591 
0.9671 
0.9738 

0.9793 
0.9838 
0.9875 
0.9904 
0.9927 

0.9945 
0.9959 
0.9969 
0.9977 
0.9984 

0.9988 
0.9992 
0.9994 
0.9996 
0.9997 

0.5199 
0.5596 
0.5987 
0.6368 
0.6736 

0.7088 
0.7422 
0.7734 
0.8023 
0.8289 

0.8531 
0.8749 
0.8944 
0.9115 
0.9265 

0.9394 
09505 
0.9599 
0.9678 
0.9744 

0.9798 
0.9842 
09878 
0.9906 
0.9929 

0.9946 
09960 
09970 
09978 
0.9984 

0.9989 
0.9992 
0.9994 
0.9996 
0.9997 

0.5239 
0.5636 
0.6026 
0.6406 
0.6772 

0.7123 
0.7454 
0.7764 
0.8051 
0.8315 

0.8554 
0.8770 
0.8962 
0.9131 
0.9279 

0.9406 
0.9515 
0.9608 
0.9686 
0.9750 

0.9803 
0.9846 
0.9881 
0.9909 
0.9931 

0.9948 
0.9961 
0.9971 
0.9979 
0.9985 

0.9989 
0.9992 
0.9994 
0.9996 
0.9997 

0.07 0.08 
0.5279 
0.5675 
0.6064 
0.6443 
0.6808 

0.5319 
0.5714 
0.6103 
0.6480 
0.6844 

0.7157 
0.7486 
0.7794 
0.8078 
0.8340 

0.7190 
0.7517 
0.7823 
0.8106 
0.8365 

0.8577 
0.8790 
0.8980 
0.9147 
0.9292 

08599 
0.8810 
0.8997 
0.9162 
0.9306 

0.9418 
0.9525 
0.9616 
0.9693 
0.9756 

0.9429 
0.9535 
0.9625 
0.9699 
0.9761 

0.9808 
0.9850 
0.9884 
0.9911 
0.9932 

0.9812 
0.9854 
0.9887 
0.9913 
0.9934 

0.9949 
0.9962 
0.9972 
0.9979 
0.9985 

0.9951 
0.9963 
0.9973 
0.9980 
0.9986 

0.9989 
0.9992 
0.9995 
0.9996 
0.9997 

0.9990 
0.9993 
0.9995 
0.9996 
0.9997 

\ 
\ 

-.., .. 

' 
0.09 

0.5359 
0.5753 
0.6141 
0.6517 
0.6879 

0.7224 
0.7549 
0.7852 
0.8133 
0.8389 

0.8621 
0.8830 
0.9015 
0.9177 
0.9319 

0.9441 
0.9545 
0.9633 
0.9706 
0.9767 

0.9817 
0.9857 
0.9890 
0.99 16 
0.9936 

0.9952 
0.9964 
0.9974 
0.998 1 
0.9986 

0.9990 
0.9993 
0.9995 
0.9997 
0.9998 
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