
DECISION THEORY

STAT 510



WANT TO ESTIMATE ⑦ WITH So- E
⑦

,

MLE

III. n. . } ":c. .

⑦ →
STI - Aton

\) DECISION RULE



Loss Function
-

MEASURES
"

DIFFERENCE
"

BETWEEN
O AND

⑦
.

* ( ( O ,

-0) = (O-
O )

"

SQUARES Error Loss

( ( O ,

O ) = ( O - G / ABSOLUTE Loss

( ( O , G) = {
°

,

0=0
Zero

- ONE Loss

• to



DEI

THE Risk OF ESTIMATOR
⑤ IS

FIXED

R( o.O ) -

- E. [40.0-7]=141,0 )fCx;o)dx
I

DEPENDS ON Distribution

WITH SQUARED ERROR LOSS OF X
-

B ( o , E) = EGG - o )
'

]= MSE = N[ on] + (Basco ))
'



DEFY

µAximumRcs
→

minimax

Pico)
-

-

soy
1310,0)

BAyEsRcsk_
→ BATES ROLE prior for

O
.

- ( f. 8) = JR ( o.o ) f-
Cot) do



EXAMPLE
-

X.
,
Xa

,
- . . .

.

X
.

- Ber .- o - cc . ( p)

§ ,

= I Ex ; = I c- MCE

{ x ; t a
§ L

= - c-
Posterior MEAN

WITH

Lt Bt n BETA (as ) prion

Risk ? WITH SQ- ARES
ERROR Loss



EXAMPLE
-

Rfp.fi/--NfxJ= P'

Rfp ,

= Ncis .] + Blas ( is . ))
'

=

np ( l -p)

T.in
.

-

p )
'

WITH L=B= Fly =y



EXAMPLED
( p. I .)

" ""



EXAMPLE
-

IT ( e.) =

.

'' -
- ÷

PT ( pre ) = my 41¥
= 41¥, -

"

Better
"



Examine ffp ) =/ prion

r ( f . I . ) = ( Rfp , f.) f- (p ) dp
= IT

"

Better
"

n 320

r ( t.pe/--/R(p.p.)ffp)dp--yc#.



Deft

An Estimator
⑤ IS INADMISSIBLE

IF THERE Exists

SOME ⑤
'

SUCH THAT

12/0,8
'

) e R(o ,

E ) for Au
O

R ( O ,
0^1) L R ( O ,

-0 ) Fon At LEAST one
0

OTHERWISE ,

⑤ IS
E



STEIN 'S PARADOX
-

O = ( O, ,
Oc

.
- - . .

.

Ok )

X -

- ( X . .
X . . . . . .

.
Xx ) Xi - N ( Oi , 1)

Loss 40 , E) =

,

( o; - Q. )
'

①"E = ( X , ,
X
. . - -

- .
Xk )

James - STEW
⑤

s

= ( O'? . .
. .

.

£! )



⑤! = ( I - k{÷)+ X : shrinks
ESTIMATES

TOWARDS
0

( z )
"
=

MAX ( z , O )

IF k > 3

R( o.o" ) - R( o.O
" ) ! ! !


