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(1) (10%) Throw a pair of balanced dice (—¥H49%)8F) 20 times, find the probability thal the result (1,1)
appears at least lwice (R FHRH— MU TSI 2D B 4 B A ) CEFRALR) -

(2)(15%) Let X1, X2 have joint p.f.( probability function) (0,0 = (xetx2)32, % = 1,2, xa = 1,2,3.4, find
(a) ECX»)

(b) The joint p.f. of Yi = Xi+ Xz and Y= Xi— X

() The p.f. of Y2

(3) Let the random variable X have the p.d.f. f(x) = e“")' -l<x<oo, find
(a) (10%) The moment generating function of X,
(b) (5%) EX).

(4) (10%) Let X, ~ X, ~ X,be independent N, ¢ %) random variables, find the distribution of
X+ X, X +X,+X,
2 3

(5) Let X, X,,-, X, bearandom sample from a distribution with finite variance o? > 0.

4 n n 2
(8) (5%) Show that y (X, - X)? = >x? ~l[ZX,~] .
il i= m\isi

ﬁ:(X:‘ _;\7)2

(b) (10%) Use the result of part (a) to show that S? = lfl———»—l~-—~ is an unbiased estimator of 2.
"

(6) (20%)Let X, X,, -, X, bearandom sample from a N, 0 %) distribution, and we want (0 test
Ho' =0 against Hi: p=1.

(a) What is a test statistic(& & ##5 | &) for this hypotheses testing problem if ¢ * is known?

(b) What is the distribution of the test statistic in part (a) when Ho is true?

(¢) What is a test stalistic for this hypotheses testing problem if o * is unknown?

(d) What is the distribution of the test statistic in parl (¢) when Ho is true?

(7) (15%) A survey is conducted to find out if men and women hold different opinions against a certain
issue. 200 people are randomly selected ( B A T 20007 & B &A1), among them 100 are men and
100 are women. Among the 100 men, 40 say yes, 55 say no and 5 have no opinion; Among the 100
women, 40 say yes, 45 say no and 15 have no opinion. Use a chi-square lest to determine if sex and

atlitude towards the issue are independent(Ffl -k 7 # 5& 2 21 7 - AN HABEORRE R EEM) -
Use a=0.05.
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__Table IV: The Chi-Square Distribution
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This table is abridged and adapted from Table 111 in Biometrika Tables for Statisticians,
edited by I£.S.Pearson and H.O.Hartley.






