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1. (15%) The Jife time (in years) of a kind of light bulb has the exponential distribution f1) = L2,
(i) Show that f(t) is a pdf, that is to show [° f(1)dt = 1
(ii) What are the mean and variance of the life time of this kind of light bulb.

(ii) A Tight bulb has been used for one year, what 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.

2.(10%) Let X and ¥ be Lwo independent, Poisson random variables with wmean A and A;. Find the
conditional probability P(X =z | X +V = k), where z = 0,1, -+, k.
3. (15%) Suppose that X, Xy, -+, X, are iid. U(0,0) with § unknown, and Xay, Xegy, -5 Xy are the

ordered stalistics.
(i)- What is the joint pdl of Xy, Xy, -, X(n
(it). Compute the probability I7(1) = P(Xay < 1), £ € (0,0).
(ii1). Use the distribution of X,y to construct a confidence interval of 8 with 1evel 1—-o.

4.(20%) In a simple linear regression Vi = o 4+ X, +- ¢, &= 1,---,n, where ¢; arc i.i.d. N(0,0%), let &, B
be the least squares estimates of « and .
(i) Prove that B=Sxy/Sxx, &=V —BX, where Sxy = VY~ )X;— X)), and Sxx = T(X;—X)2
(i) Show that B and & are unbiased estimators of # and «.
5.(20%) Let Xy, -+, X5 be iid N, 225), Yi, -, V55 be iid N(pt2,400). Define @ = oy — pig. For testing
{_’I‘() R 0, V.S, I{a 0> 0.
(i) Tind the UMP test with significance level 0.1.
(i) Il we observe that § — ¥V =8.2(5 % 1.64), what is the p-value 7
6. (20%) Let Xy,--+, X, be iid random variables [rom N(u,0?).
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(i). Show that the maximum likelihood estimator of pnand 0% are X = ~4=and 5

(ii). Prove that [(S?) = n-lo?,

= ﬁi"—‘-‘;ﬁz-, respectively.
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