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1. If Xi, X3, ..., and X, are independent random variables with moment generating function
My(t) and Y= a1 Xi + axXo + ... + apX,.
(a) Find the moment generating function My(r) of Y. (10%)
i (b) Give an example for the use of My(¢). (10%)
2. Assume X, Xy, ..., X, are independent, N(u, ¢°) random variables.
Show ¥ (X —w¥e?= % (X - X)c?+n(X — wc?. (10%
(@) Show ¥ (X, —pn)/c"= T (X; —X)/c" + n(X — p)/c”. (10%)
it =1 =1
& (b) What are the distributions of }: (X, — }.L)z/(}' s (X, —X)*/o*, and n(X - p)*c’,
; {Spie respectlvely? Explam. (10%)
| 3. Suppose that a random sample of size » from a normal population with the known variance
§ | 3, : : ;- o
b i G~ 18 to be used to test the null hypothesis p = iy against the alternative hypothesis p = p,
where pn; < p, and that the probabilities of type I and type Il errors are to have the
preassigned values oo and .
(a) Plot the graph of the correspondlng critical reglon type I and type Il errors s of the test.
& (b) Find the required sample size as a function of i, 1, o and B. (10%) |
4. (a) What 1s the distinction between a quantitative and a qualitative variable? (10%)
o (b) Write a multiple regression linear regression model relating response Y to two
e quantitative variables (X; and X3) and a qualitative variable W at three levels. (10%)
b
$- 5. Afactorial experiment involving two factors, A and B, each at four levels, was replicated
| £ three times. The ANOVA table for the analysis of the resultmg data 1s partlally reproduced
e 0 in the following table.
¥ ST
Source df SS  MS
A 609 7

Total ? .239'.01

(a) Complete the ANOVA table. (1 0%)

(b) What is the null distribution of the teSt for a significant interaction bétween factor A
and B? Do the data prowde sufficient evidence to indicate there is an interaction between
factor A and B? Test using the critical value of 2.19. (10%)




