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1. 	 (150/0) (a) State the Central Limit Theorem(CLT). (b) Given a pdff(x) =x 3 /4,0 < x < 2. Find 

the mean and variance of this distribution. (c) Let X be the mean of a random sample of size 24 

form! in (b), use CLT to approximateP(1.4 < X < 2). [use the cdf¢(z) ofN(O,l) to answer (c)] 

2. 	 (250/0) LetXp""X
n 
be a random sample from the pdf l(x)::::: OxtH,O < X < 1,0 > O.(a) Find 

the moment estimator ofO. (b) Find the maximum likelihood estimator ofO. (c) State the 

unbiasedness and the consistency of an estimator for the parameter O. (d) Is the estimator in 

(a) unbiased for 0 ? Why? (e) Is the estimator in (b) consistent for O? Why? 

3. 	 (150/0) LetXp ""X25 be a random sample fromN(O,I). (a) State the sufficiency of an estimator 

ofO. (b) Find a sufficient statistic of0 . (c) Find a 950/0 confidence interval forO. 

4. 	 (15%) Let XI"'" X9 be a random sample from N(0,1) . For testing Ho :0 -1 versus /-11 : 0::::: 1 , 

-
given a test: reject Ho ifx = (XI + ... + x9 ) / 9 > 0.03. (a) Find the significance level of this test. 

-
(b) Find the power function for this test? (c) Find the p-value if we have x = 0.05. [use the cdf 
¢(z)ofN(O,I) to answer (a)-(c)] 

5. 	 (100/0) Given the grades (A-D levels) of20 students at randonl from each groups. Use the 

contingency table to test 1-10 :the grade distributions of two groups are the same (with 

significance level 0.05). 

(xg.05(2)=6.0, X~05(3)=7.8, X(~.05(4)=9.5, X~o5(6)=12.6, X~o5(7)=14.1, X~o5(8)=15.5) 

A B C D totals 

Group I 2 4 4 10 20 

Group II 8 6 6 0 20 

6. 	 (200/0) Given the independent variable x and dependent variable y . The binary variable z takes 

1 ify ~ 80 and 0 otherwise. ( a) How to perform a simple linear regression on (x, y) data? (b) 

How to perform a logistic regression on(x,z)data? 

x 70 74 72 68 58 54 82 64 80 60 

Y 76 84 88 82 70 76 88 78 90 68 

z 0 1 1 1 0 0 1 1 1 0 
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