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C e n t e r  l o t  S t a t i s t i c a l  S c i e n c e s  
The I J . i v e r s i t y  o f  T e x a s  

A u s t i n ,  T e x a s  

The c u r r e n t  v iew of  empin foa l  l;aye:; i n f e r e n c e  model: ;  d a t a  
and  p a r a m e t e r s  a l i k e  w i t h  two famil.ic'~; c>f d [ ~ ; t ~ i b u t u i o n s :  one  
f a m i l y  f o r  d a t a ,  and one  f o r  t h e  unknowu ]);IV;lnl('tel.~;p w i t h  t h e  
l a t t e r  I n v o l v i n g  w i t h e r  p a r a m e t r i c  p r i o r  d i : ; t r i b u t i o . : ;  (PEB) o r  
n o n p a r a m e t r i c  p r i o r  d i ~ ; t r i b u L i o n ! ;  (NI'EB). 'l'hc (i,i i , ,v) di~;Ii  i-- 
b u t i o n s  o f  t i le  unknown paFameter~; iY; ;IS~;tlP, l(!r] t O  b e  r~ , , . : t r i c t ed  
to a class II h a v i n r  j t . g t  one member, wh~le llCilttenLi!;t ! ; t :~t i ! ; -  
t i c a l  i n f e r e n c e  a l low: ;  I[ to  c o n t a i .  ;111 p,~:;::ib]~, pz for  d i : ; t l  i -  
b u t i o n s .  E m p i r i c a l  Bayes  i n f e r e n c e  c o v e r s  i n v o l v i l i  F, l i m i t e d  
k n o w l e d g e  a b o u t  Ii, g i v i n g  t h e  ~ ; t a L i : ; t i c i a n  f l c : : i b i l i t y  Lo d e -  
v e l o p  new s t a t i s t i c a l  p r o c e d u r e s .  

T h i s  p a p e r  show~ c r e d i b i l i t y  t h e o r y  .qnd PEB t h e o r y  a r e  
i n t i m a t e l y  r e l a t e d ,  and r e , . ~ ' ~  m~d a p p l i e s  r e c e n t  fEB t h e o r y  
to  t h e  c r e d i b i l i t y  s i t u a t i o n ,  f o r  t h e  n o r m a l  und o t h e r  f a m i l i a r  
distributlons. 

FOUNDATIONS 

E m p i r i c a l  Bayes  i n v o l v e s  2 f a m t l i e s  o f  s t o c h a s t i c  p r o c e s s e s ,  one  f o r  t h e  d a t a  
( d i s t r i b u t i o n ,  l i k e l i h o o d )  and one f o r  t h e  p a r a m e t e r s  ( p r i o r ,  s u p e r p o p u l a t l o n ) .  

P a r a m e t r i c  ( s E a )  E m p i r i c a l  Bayes  (PEB) P a r a d i s m :  ~=  { .  : a ¢ a )  i s  known 
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Parameters 
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D e s c r i p t i v e  Mode] 

(1)  ¥10 ~ f ( y l  e)  ( L i k e l i h o o d )  

(2)  0 * g a ( O ) ,  s e a  

Inferential Model 

( 1 " )  V ~ f ( y ) ,  a c a  

E v a l u a t i o n s  i n v o l v e  two i n t e g r a l s :  r ( a , t )  = EaE 0 L ( b ,  t ( Y ) )  

= )2 ~ Bavcs  E s t i m a t e  e . g .  : EaE0(O(Y) - 0) 2 Bayes  r i s k  (a)  + E(0(Y)  - Oo(Y) , n = 

N o n p a r a m e t r i c  E m p i r i c a l  Bayes  (Robbin : ; ,  k - , ~ ) ,  i f  n =  r, 
3 

J 1 -~ R i c h n e s s  ° f  H" 

Bayes PEB NPEB Frequency  
(1 p r i o r )  ( . . R e s t r i c t e d  c l a s s  ~ . . . .  ) ( a l l  p r i o r s )  
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D i s t r i b u t i o n s :  Descriptive Form 

( 1 )  Y~l O. ~ N(O, ,  V j ,  i : 1 . . . . .  t i nd rpendcndy  

Ind¢ p 

( 2 )  e, l l ~ , A  - N~z, '~ .A) i=  I . . . .  t 

: ~ + 1 dimensional 

~=Ok, ~ unknow'n  
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md 
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ina 
( 2 * )  0. I )'.. I L  A ~ ^ ' ( O . ' .  V , { I  - I t , | )  

0,"  ~ ( I  - B , ~ ) ' .  -+ B , = ' ~ I  

B, = V , I ( ~ , ,  4 A) 

I ~ ' [FA~VAL  ESTIMATES: 

Estimate of 01 

~ ( Z ' D Z ) - ' Z ' D ) "  
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l i~ti~,~te of Variabilltv in Ol 
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MSE i f  V 1 = . . .  : Vk:  

E ( ~ ,  - e . )  ~ = E E . ( e ,  - e , ) :  

"EB Minimax", but not (Frequentist) minimax. 
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SAS PROC,,RAM 
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Ranking mad S e l e c t i n g  the Be~t: "Ensemble  I n f o r m a t i o n "  

i )  Toxoplasmosis Rates:  City 2 ~orse  than Ci ty  1. 

i i )  14as Frmak O'Conner b e t t e r  than Ruth a~d Cobb? 

i i l )  T a x i c a b  E x a m p l e .  
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