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1. A system has 4 components. It works if both component 1 and at least 2 of the other components
operate, otherwise it fails. Let Y be the lifetime of the system, X, be the lifetime of the i*
component, and X,’s are i.i.d. with a continuous distribution function F(x) .

Derive the distribution function and the pdf of Y. (10%)

2.Let Xi,--,X, bearandom sample from f(x)= n’x Y, x=>n; 0,7>0.

(1) Find the MLEs (maximum likelihood estimators) of 0 and n. (8%)
(2) Suppose m=1, then the pdf becomes f(x) =8x="", x>1; 6>0.
(a) Find MVUE (minimum variance unbiased €stimator). of., 6+6°. (12%)
(b) Find an approximate 100(1- )% confidence interval for ©. (8%)
(c) Let X|,, be the smallest order statistic. (12%)

(c1) Is it true that In(X ;) —>0? Shewour werk.
(c2) Find the limiting distribution for n(X; -1).

8xy, 0<x<y=l
3. The joint distribution of Xand ¥ s S (ay)y=

0, elsewhere
(1) Suppose Y=0.6 is observed, In order to have the smallest MSE (mean square error), what is the
predicted value of X? (8%)
Y
(2) Let Z=—. (12%)

X
(a) Find the joint pdf of (X, Z).
(b) Find the marginal pdf of Z, ™E(Z), andV(2Z)

4. Consider two independent random samples:

X, ~N(,6), i=1,-,n,and Y, ~N(u,,03), j=1l-,n,. Assume p, and p, are known.

2

: (o7
(1) Find the MLE of ;li-. (6%)
(2) Find the exact 100(1- @ )% confidence interval for 2. . (8%)

0,
(3) Derive the size @ LRT (likelihood ratio test) of H,:o! =c> against H,:o] #0;. (16%)
& i | T FERRELEE RS
: = REHEEAHX -




	sta108



