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Answer all guestions
{

Lo Conxider adecision problem with finite ©. A and X and et D be (Lo
class of randomized decision rules in this problem. Suppose 7 is a prior
distribition on O and vourare told that there exists a Baves rule Ao with
respect to 7 in the class D0 Based on this information. can VOU TestTiet

vour search for the Baves rule within the ¢lass of non-randomized miles
D in this problem”? Justify vour answer. ]
2. (a) Suppose yvou Lave an observation X (rom o Poissorn distribution
with mnknown mean A > 0. I is desired (o estimate A with
scuared error Joss function. Is X an admissible estimator of A

. Thio R 3 209 . ¢

under this loss function” Justity vour assertion. 10

(hy Consider a decision problem with a finite ©. Show {hat any -
missible rule is Baves with respect to some prior distribution. [3}

5. (o) Consider a decision problem with finite O sucl; that the minimax
and maximin values are the sane. sav 1 Suppose a minimax mle

Ay exists in this problent. Show that for any 0 € @ that receives
positive probability from any loast favowrahle distribution in the
problem. R(6.0,) = 17 where [R(0.00) is the [requentist risk of A

at #. [')]

(h) Suppose X,.... .. N are did having a distribution € F. where

Fis the class of all distributions on the real line with finite mean
and variance hbounded by M. where () < 1/ < x 1s known. Con-
sider the problem of estunating the nuknown mean (with squared
crror loss) based on X, ... . X, . Find a minimax estimator in this
problein. Justify vour answeor. 6]



4. Consider a statistical decision problem where the parameter space and

D.

the action space are both R and the loss function is squared error.

Prove that the nonrandomized rules based o a oiven sullicient statis-

tie T form an essentially complete class within the class of hehavioural

decision riles. You may assue. without proof, that appropriate mea-

swrability conditions hold. 6]

(a)

Describe a minimal complete class of testing rules in the simple
versus siimple hvpothesis testing problent with respect to the usual
0-1 loss function. Fully justify why this class 1s minital complete.
asstuning that the risk set is closed [rom below. [24-6]
Lot X have a density of the form @y () where 6 € . We
wanl (o tost Ho @ 6 < 8 <8y versus Hy 10 < 6, or # > . where
O, < 0, are known. Let 0 <a < L. Assuming the form of a UNP
size o tost for testing H : 8 < 8y or 6 =ty versus N0 <<t
and the properties of its power function. write down the form of
a UNDPU size a test of Hy versus Hy and prove that steh a test 1s

indeed UNPU size a. 0]
Lot X and Y be random variables with joint density

Sy Ciogih ji) = A exis Ao pn e Le) o Ly
where A > 0 and ¢ > 0 are nuknown. Derve a UMPU size a
fost. with 0 < a < L. for testing Hy @ A 2 2p versus Hy oA < 2.
Justify vour steps. 4]
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