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1. Let Y follow a truncated normal distribution with pdf
()
= >a
S () —ow 2%

where ¢(y) and ®(a) arerespectively the pdf and cdf of N(0,1).

Find p=E¥)and o’ =V(Y). (10%)

2. Let (X,Y)~ f(x,y)=exp(-—x), x>yp>0.

1) Find Cov(X,Y). - (6%)
2) Find the jointpdfof U=X and V=X +Y. (6%)
3) Find the marginal pdf of U, and the marginal pdf of 7. (8%)
4) Find P[UL1.5|V =2] (6%)

3. Let X,,...,X, bearandom sample from f(x;p)=p(l=p)", x=12,...
with u=1/p and o =(1-p)/p’.

1) Find the MLE for P[X >m]=(- p)”, forsome m=1.2,... (6%)
2) Find the limiting distribution forv/n (1/ X - — Ddin (6%)
3) Find the UMVUE for PIX =1]=p (12%)

4. For a simple linear regression model with no intercept:
Y, =Px,+¢,, i=1,-,n,and g ~iid N(0,c°).

1) Assumethat o isknown.
1a) Find MLE of J3,1i. e.’f& , and specify the distributionof ﬁ 3 (10%)
1b) Derive the UMP size o testof H, :f=0 vs. H, :8>0. (10%)

Ic) A test rejects H, if N - >z,. Findthepowerforitat f=1. (6%)
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2) Assumethat B and o’ are both unknown.
Derive the likelihood ratio test for H, :B=0 vs. H :p#0. (14%)
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