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1. EGERRAMEAT AN (contral limit theorem) SR ABGER (law of large numbers).
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3. Let X and Y be two independent Possion random variables with mean A; and A,. Find the conditional
probability P(X =z | X + Y = k), where 2 = 0,1, -, k.

4. Let X be a normal random variable with mean g and variance 0. Compule the moment generating
function E{e**], and then compute £(X3)

5. LeL Y1 ~ (}(0, ]),YQ | Y1 ~ []((),)/])Y Y;’ I )/2 ~ l}(o,)/g),‘ Ty )/“ | )/n-l ~ (j((),yn,l), e
(i) Show that Y; and XX, X3 has the same distribution where X, X7 and Xy are i.i.d. U(0,1) r.v’s.

(ii) Let Z be the numberof Yy, Ys, -+, Yy, -~ in (¢, 1], where 0 < ¢ < 1, show that Z has a Poission distribution
with parameter -logt. (Hint: you can use the fact that -2 logX; ~ x2 which is the exponential dist.

with mean 2)

6. In a simple linear regression Y; = o + #X; +¢, i=1,---,n, where ¢; arc i.i.d. N(0,0%), let &, ,8 be the
least squares estimates of « and f.

(i) Prove that # = Sxy/Sxx, & =Y — (X, where Sxy = Y[(Yi - Y)(X; - X)), and Sxx = S(X, — X)?

(ii) Show that § and @& are unbiased estimators of 8 and a.
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(1) AREIE 83 R A T SRR Y BRAT 7

(1) EEEKER 0.05MHET, RIREERRNITRRRE.
8. Suppose that X,, X,,---, X, are i.i.d. U(0,0) with 0 unknown, and Xy, Xp), -+, X(g) are the ordered
statistics. Use X(,) to construct a confidence interval of & with level 1 — .

9. The life time (in years) of a kind of light bulb has the exponential distribution f(t) = e /2.
(i) What are the mean and variance of the life time of this kind of light bulb.

(1) A light bulb has been used for one year, whal is the probability that the light bulb can be used for

anther year, and what is the expectation of the life time of this light bulb.
10. E—ERTHEE T 300k, —BiH T 58 7R, WELE 38 2, ZEEHEE 30 R, MUELEH 56 K, M HBMEAES T

% FE{CERZEOKYE 0.05 THEVAMER THREEBRTREIESE 7 GE x3(0.95) = 7.81, v1(0.95) = 9.48, x£(0.95) =
11.07, x2(0.95) = 12.59)




