B2 5 1025 & R T LI 2 4834
Bp ooy i;éﬂpiﬁ(gmwm) ey
TR Ny e = = <= CEn
PR 100 A4 P et 100 4

1. The gamma function is defined as I'(a) = j: x““exp{-xjdx, 0O<a. (25%)
(a) Show that T'(a+1)=ol ().

(b) Show that T'(0.5) =7z
(c) Find T'(9/2).

2. An ANOVA procedure is applied to data obtained from 6 samples where each sample contains

20 observations. A portion of the ANOVA table follows. (25%)
Source of Degrees of
Variation Ereedom Sum of Squares Mean Square F
Treatments 40
Error
Total 1340

(a) State the assumption(s) of ANOVA.
(b) Write down the null and alternative hypothesis.
(c) Provide the missing entries for the ANOVA table.

(d) Describe why the rejection region of the F-test is always on the right tail.

3. Use the following joint probability distribution, (25%)
X
0 1 2
0 0.05 0.1 0.03
Y 1 0.21 0.11 0.19
2 0.08 0.15 0.08

to compute the following.
(@ Compute the probability of [Y <2, X > 0].
(b) Find the marginal distribution of X.
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(c) Cov[Y, X3.
(d) Find E[Y | X] and Var[Y | X].

4. Let X4, X,,--+, Xy be arandom sample from a distribution with p.d.f. (25%)
f(x;0) = (1/0)exp{~ x/0}, 0<x<ow, 0<6<ow.
(a) Find the maximum likelihood estimator (MLE) of 6.

(b) Find the sufficient statistic of 6 .

(c) Derive the most powerful test for Hy: 0 =6, against H, : 6 =6, where 6, <§,.
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