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Instructions

Do all four problerns.

Show all of your colrlPutations.
Prove all of your assertions or quote appropriate theorelns.

This is a closed book examination.
This is a three hour test.



1. I -et  Xr.-Xr!  . ,  X, ,  be i l  sequel lce of  i id random var iables u' i th ElXr l  -  * .  Shon'
t Ittrt

P ( l i t n s ' L t p , - - / i  ' 1 . \ , , 1  -  - )  -  1 .
I l i r i t :  \ tcru l l i i . r ) ' t rse the f i rct  t l r t r t  f 'or  t rny l lo l t l regr l t ive r t r t r r lotn vtrr ia l r le ) ' ,

D\'  < fL,  P(\ '  )  rz).

2. Strppose that X - l /(0, 1) rvhere 0 e O - R. Consicier f i rst a decision problenr

rvit l r  A-O turcl I  (0, o) - (1 - 0a)'2.

1). Find a gelreral izecl Bay.es rule in this problem against LebesgLre nleasrire on O.
2). , ' \ rguc thrrt  crrer) ' f ini te nonraltclonrizecl clecision rule d(r;) is Bar.es \rersus A tr

poirrt  lnass prior concentratecl tr t  0.
Tl 're fol lou' ing fact can be usecl to f inish part l1) rvi thotrt  proving i t :

L .nc ler  the the loss loss funct ion,  I  in  par t  1) .  the rLr ie

d( ; r ' )  is  l3a i 'cs vs a , ,V(0. r2)  pr ior .
\  1 - 7 3  

/

3).  ( lonsic ler I low the sqr-rarecl  error loss est imat iou of  * , i . . . ,  t l  second clecis ion probleur
n ' i t l r  O R l {0) ,A-O and loss  l *  (0 ,o)  ( i -o) ' .  shou ' that  for  c  €  (0 ,  1) .  the es t imator

d.(rr') - r *;7 is trrlttrissit-rle for this secc-rnd prol,rlern.



3. Let (f). f .P) be a probability space. Let A,B e f '

(a) Show that P(A n B) > r'(A) + P(B) - 1.

(b) Shor,v that lP(A) - P(B)l < P(ALB)'

4. Let X1. ...,Xn be a ranclom sample from a population distribution on R

with desnity fr-rnction given bY

1  , , e
f  ( " ,0)  -  ' -e- i  

I (0, , " ) ( r ) ,

r,vhere 0 > 0 is an unknown parameter.

(a) Find a sufficient statistic for d'

(b) Find :r minimal sufficient statistic for 0.

(c) Deterrriile if the minimal sufficient statistic found in palt (b) is :r conplete

statistic for d. Explain your reasoning.


