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1. Letthe random variable X have the dtstnbutlon N(u,0?).

X 2 also have a normal dlstnbutlon? (6%)

‘ .

(a) Does the random Vaii lable Y=
L "_(b) Would the rendo_, | Val _able Y b+aX a and b are nonzero constants,
T have a normal dlstnbutlon‘? (6%) Please provide your argument / proof.
Let lnA;ﬁand X have the ji nt'p df -

XX
S (xu,xz)={ 36 .x=123x =123 Findfirst joint p.d.f. of

Y, = XIX2 and Y, = X,, and then find the marginal p.d f of 7. (18%)

3. Let X,, X, and X, berandom variables with equal variances and correlation
coefficients p,, = 0.3, p,; =0.5, and p,, =0.2 Find the correlation
coefficient of the linear functions 7, = X, +X, and Y,=X,+X,.(14%)

4. Compute the measure of skewness and kurtosis of a gamma distribution

f(x) = %x“‘le‘f”‘,x > 0. (10%)

5. Let X denote the mean of a random sample of size n from a distribution that

has mean x and variance 0*=10. Find 1 so that the probability is
approximately 0.954 for the random interval (—)?—-;—, X, +%) to cover u.(8%)

O Let I be 5(300,p) If{heobserved valuepf'Y is y =75, findan

approximate 90 percent confidence interval for P . (8%)

7. Adiewascast n=120 independent times and the following data resulted:

Spotsup |1 2 3 4 5 6

frequency | 20 20 20 20 40-b

If we use a chi-square test, for what values of 5 would the hypothesis that the die is

unbiased be rejected at the 0.025 .signiﬁeanee_level?’ ( 10%)
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8. Consider the following data for 10 workers: x : labor-hours of work, y: output.

(a) Determine the relationship between output and labor-hours of work,

y=a+ Px, by Method of Least Squares. (10%)

(b) Computing the variances of B._.and % in terms of o?. (6%)

(c) Substituting B-2 = RSS/(n—2) for o® and taking the square root of the

resulting expressions. (4%)

Observation | ¥ | V | ¥* | )2 | ¥
1 10| 11 | 100 | 121 |, 110
2 7 .1.10.1.49 | 100 |70
3 10 | 121 100 | 144 | 120
4 516 (25 |36 430
5 8 | 10|64 | 1004 80
6 8 17164 449 | 56
k. 6 |9 136 |81 |54
3 7 |10 |49 | 100 | 70
9 9 |11 | 81 121 { 99
10 10 1 10 | 100 | 100 | 100
Total 80|96 | 668 | 952 | 789
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Appendix:
The Selected N__ormal' Distribution Table: Pr(X <x)=®(x) = J';_\/_%____. "
1.645 | 0:950-1:8._| 0.964
1.65 40951 | 1.9 4 0:971
1.7 |0.955 | 2.00 | 0.977
1.75 | 0.960 | 2.05 | 0.980
The Selected Chi-square Distribution Table: Pr(X < x)= [f m—pt
I(/2)2
Pr(X <x)
e | 0.01 |0.025]0.050]0.95] 0.975 ] 0.99
41 0297|0484 { 0711 | 9.49| M.} | 133
5 | 0.554 0831 | 1.15 | 1014 12.8 | 15.1
610872 | 1.24 | 1.64 | 126 | 144 | 1638
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1.(a) lim(e’ —x)r =79 —(5%)
(b) Rensh Y -2 +ay=1 £8 (L1) waH —(5%)
3h) - ~h
2. Assuming f (a)=6, find Lim fla+ )6h fla=h) =9 —-(10%)
3. (a) State the Mean Value Theorem for derivatives. -—-(5%)

(b) Find a point ¢ satisfying the mean value theorem for derivatives with respect to

‘the function f(x)=x" in the open interval (1,5)? —(5%)
. . & (sx-1)
4. Find the interval of convergenceof the power series z 5 ---(10%)
n=1 n:
5, fmin[3x—2,x'~’]dx=? —-(10%)

= In
6. Show that 2 (2n ) converges by comparing with an integral. | ---(10%)

n=2
7. Under the transformation u = (2x+ y), y=x—-2y the square D in the xy-plane
with vertices (0,0), (1,-2), (3.-1), (2,1) is mapped onto a square in the
uv-plane. Use this information to find the following integral.

H(Zx + y)2 (x=2y)dydx =" ~-(10%)

8. Minimize the function f(x,3)=x*=2xy—y* subject to the constraint

x+2y=1. ---(10%)
o 2x? ——23in(x2) |
9.(a) lim - =9 ---(5%)
X—>0 x
®) lim(05)" =2 —(5%)
10.Let f(x)= j "¢ dy , find f(x)=2 | ---(10%)
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1. (10%)
Let f(x,x)=CQ)P" G

=0,...,x, .
1234 :“ zero elsewhere, be the joint p.d.f. of

X,and X, . Determine: (a) E(Xz),(b) u(x,) = E(X,|x,), and (c) E[u(Xl)].

2. (10%)

Let ¥, denote the nth order statistic of a random sample from a distribution
of the continuous type that has  distribution function F(x) and
p.d.f. f(x) = F'(x). Find the limiting distribution of Z, =1 - F(Y,)].

3. (10%)

Let S’ denote the variance of a random sample of size n from a

distribution that 7(y,a*). Prove that nS?/(n—1) converges stochastically to

0'2.

4. (10%)
Let X,, X, and X, have the multinomial distribution in which n=25,k=4, and

the unknown probabilities are 6,,6,, and 6,, respectively. Here we can, for
convenience, let X, =25- X, - X, - X;and6, =1-6, - 6, —6,. If the observed
values of the random variables are x; =4,x,=10, and x =7, find the

maximum likelihood estimates of 6,,6,, and &,.
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5. (10%)

n 2
Find the mean and variance of S; =Y (X; - X) /n, where X;,X,,....X, isa
1

random sample from n(u,0?%),
- 6. (10%)

Let Y, <Y,---<Y,,be the order statistics of a random sample of size 10 from a
distribution of the continuous type having distribution function F(x).
(a) What is the distribution of U=1-F(¥,)?

(b) Determine the distribution of V' = F(¥,) = F(¥,) + F(¥;) - F(Y}).

7. Please explain the following items. (40%)
(a) The Rao-Blackwell theorem (10%)
(b) Bayes’ solution and minimaxestimates (10%)
(¢) The uniformly most powerful test (10%)

(d) The uniformly minimum variance unbiased estimate (UMVUE) and the
related theorem to find the estimate (10%)
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