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1. Compute. Pr({X|<2) and Pr(X” <4)for each of the following probability density

functions of X .
(@) f(x)=x*/18, -3< X <3; zero elsewhere.
() f(x)=(x+2)/18, -2< X <4; zero elsewhere. (12 points)

o

- -

2. Let f(x)= (%)", x=12,3,-- , zero elsewhere, be the probability density function of

random variable X . Find the moment generating function, the mean, and the variance
of X. (10 points)

3. Let f(x,x,)=14x'x;, 0<x <x, <1, zero elsewhere, be the joint probability density

function of X, and X,.

(2) Find the conditional mean and variance of X, given X =%, 0<x,<1.

(b) Find the distribution of ¥ = E(X,|X,). (12 points)

4. In alengthy paper, it is discovered that only 12% of the pages contain no typing errors.
If we assume that the number of errors per page is a random variable with 2. Poisson
distribution, find the percentage of pages that have exactly one error. (10 points)

5. Let X, X,,--+, X,; and ¥, ¥,,+, ¥,; be two independent random samples from two

normal distributions N(0,9). and N(1,4), respectively. Let X and Y denote the

corresponding sample means, Compute Pr(—z\7 > ?) . (10 points)

6. Let ¥ <Y, <Y, be the order statistics of a random sample of size 3 from the uniform
distribution having probability density function f(x;8)=1/8, 0<x<8, 0 <0 <, zero
elsewhere. Show that 4, and 2¥, are both unbiased estimators of 6 and find the
variance of each of these unbiased estimators. (16 points)

S R R N

2K B S5 T 187 <§i>%ﬁr—}ﬂ(a

G HA : LSRR s SN Z SR KRERTERNTT (LETRNRAPEA) - |
2. EBH AU AU TF - |
S.EAMGNFRAFAYRF R URAREIATHEE -




Badis kSt 7 S5 mm%@*m*ﬁﬁaﬁ& ERSIERS

- by = | ‘HS’-L 3 AL '
$w# 8| %%, T @g Ao ‘* o [pamm T AT W
7. Let Y and Y, betwo independent unbiased estimators of 8. The variance of Y is ri
the triple of the variance of Y,. Find constants ¢, and c, sothat ¢ Y +¢, Y, isan 'i!
unbiased estimator with smallest possible variance for such a linear combination. (10 ‘ffi
points) : '3\
E3
]
%)
il;-i
8. Let X,,X,,,X,, denotearandom sample of size 10 from a Poisson distribution with
10 .
mean @. Show that critical region C.-defined by Zx,. >2 is the best critical region
i=1
totest H,:0=0.1 against H,:0=0.5. Determine the significant level & and the
power at §=0.5 for the test. _ (20 points)
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1. Please explain the following items. (40%) |
3
(a) Baye rule and minimax estimates (10%) 4
Ba
~(b) The Neyman-Pearson lemma (10%) is‘;—
&)
(c) The uniformly minimum variance unbiased estimate and the related §
theorem to find the estimate (10%) it
(d) The Chebyshev inequality and its proof. (10%)
2. Let X, x,,..., be independent identical distributed random variables with
. N(©,1). (a) Determine the limiting distribution - of the random
variable w, = Jn L 1 By (b) Determine the dlstnbutlon of the random
X 2+X 2y x?
~ variable J_ = given X= n’lZX,,Sz—(n 1)"Z(X X). (20%)
i=1 i=1
3.Let X have the p.df f(x)=—l—,—%<x<%. Find the distribution for
p .
Y=tan X . (10%)
4. Let X be a nonnegative random variable with distribution function F. Then
prove EX = wj[l ~ F(x))dx . (10%)
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5. Let W, <w, <---<W, be the order statistics of n independent observations f';-,T |
F 3
from a ©(o,1) distribution. (a) Find the p.df. of w, and that of w,. (b) Use f‘j
the results of (a) to find E@,) and E@w,). (10%) ;
8
6. Let X,;Xz,...,Xn be independent identical distributed random variables with '
common law binomial(l,p) and let H,:p=p, against H,:p=p,p, > p,-
(a) Find the most powerful test size « test of H, against H,. (b) In
* patticular, let n=5, p, =1 p=2, and a=00s. (10%)
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