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1. . (15%) An electronic device has lifetime denoted by T. The device has value V = 5 if it fails before time £ = 3;
otherwise, it has value V = 2T. If T has probability density function (PDF) fr(t) = gexp (—?‘B—t ,£>0, find

the cumulative distribution function (CDF) of V.
2. Let X4, X, ..., X, beindependently and identically distributed (i.i.d.) random samples from a gamma distribution
with shape parameter a > 0 and scale parameter f > 0, having the PDF
*~* exp(—x/B)
fe(x) = NOIE
i (15%) Find the maximum likelihood estimator of 1, denoted by P, where 1 = af.
il. (15%) Solve for the smallest sample size such that the variance of 1 is smaller than a constant ¢ > 0. The
answer should be expressed in terms of @, f and c.
3. Let X, X5, ..,X, be iid. random samples from a Poisson distribution with mean 4> 0, denoted as
Poisson(A), having the probability mass function

T exp(—i
PX(i)————e—)-(—ag—) 2012,

,xX>0,a>0,8>0.

i (15%) Show that ¥ = Diieq Xj ~Poisson(ni) and ¥ issufficient for 4.
il (10%) Using the fact that “Pr(¥Y < yg) = Pr(Z > 2nl), where Z ~x§y0 follows a chi-square distribution
with 2y, degrees of freedom,” show that the 100(1—a)% confidence interval for A is

1 R g . .
(Z Xsyoi1- o xﬁy‘] +2,g) when Y =y, > 0 is observed, where ¥a,, is'the chi-square @™ quantile for
4 2 2

upper tail probability on p degrees of freedom.
4, Let Wy, W, ..., W, beiid. random samples from a truncated normal distribution 7N (u, o, a) with the PDF
(“’ .

fww) = T uyW > o> 0,1 € R(real numbers),a € R,
o
255
where ¢ and @ are the PDF and CDF of the standard normal distribution, respectively.
i (10%) Find a minimal sufficient statistic for the parameter a.
(10%) Give a 100(1 — )% rejection region for the null hypothesis Hy: a > 0.
(10%) If W~TN(u,0,a) and U|W = w~Poisson(Aw) for any w = a, calculate the expectation value
for W and U.

=¥ =H

. — 4’?53175"‘%.%_!‘_%‘ TP e
@ == FREEER -




