By KL 107 25FELHEALRALRE

Fisl
#a |
AHERTRANEES B - HREFH AHERRA (F) WIS

- {c) Find the pdf of ¥; (10 points)

- To test on the mean parameter of a Poisson distribution, A, we have formed the null hypothesis,
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Let X, X, bei.i.d. rv's distributed as U(a, B). Set ¥; = X; +X, and ¥, = X,
(a) Find the joint pdf of X; and X, (5 points)
(b) Find the joint pdf of ¥; and Y, (5 points)

Let X be an rv. distributed as U(a, B).

(a) (10 points) Show that its m.g.f. is given by

etﬂ — et

t(f —a)

(b) (10 points) By differentiation, show that E[X] = (a + B)/2 and Var(X) = (B — a)?/12

M(t) =

Let Y be a nonnegative r.v. with CDF Fy. It can be shown that ""};.»\r
E[Y] = f (1 - Fy(w)du | 2

, 0 .
Show that for a rv. X with both positive and negative values,

*© 0 : L
E[X] = E[X,] - E[X_] =] (1—Fx(x))dx+f Fx(x)dx j |
0 — R |
where X, = Max{X,0} and X_ = Max{—X, 0}. (10 points) '

Ho: A =1, and the alternative hypothesis Hy: A = 2. Let X4, X2, and X3 be a random sample of size 3
from this particular Poisson distribution, and the rejection rule is set to be rejecting Ho if the

3
observed sum Y x; > 6.
=1

(a) (10 pts) Determine the significance level, a, of the test.

(b) (10 pts) Find the power function, k(A), of the test.

(c) (5 pts) Determine the probability of type Il error, 8, of the test corresponding to the alternative
hypothesis, Hy: A = 2. |

Drunk driving is a serious problem. It is believed that the percentage of drinking and driving in

Taiwan is more than 20%. A random sample of 5 drivers were checked in a routine spot check.

(a) (5 pts) Let P be the sample proportion of drunk driving. Please show the sampling distribution
of P.(Note that the normal approximation cannot be applied here.)

(b) (10 pts) If 3 drivers are found drunk driving, (in other words, p = 0. 6), try to develop a 95%
confidence interval of the population proportion of drunk driving. What is your conclu5|0n of

testing Ho: p = 0.2 at a = 0.05.
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(c) (10 pts) After collecting 10 samples, (in other words, 10x5 drivers in total), we found 3,0, 1, 0, 1,

1, 1,0, 4, and 2 drunk drivers respectively in each samples. Let’s pool all the records together to

develop a 95% confidence interval of the population proportion of drunk driving. What is your

tion can be applied

Ima

(Note that the normal approx

=0.05.
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conclusion of testing Hg

here.)
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