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--Comments on Causal Decis ion  Theory 

Teddy Se iden fe ld  

Washington U n i v e r s i t y  

1 .  I n t r o d u c t i o n  

Two of t h e  symposias ts  h e r e  today acknowledge a s p e c i f i c  and deep 
roo ted  problem i n  normative expected u t i l i t y  theory .  They concur ,  
t h e  d e f i c i e n c y  i s  exposed i n  d e c i s i o n s  which emphasize t h e  d i f f e r e n c e  
between p r o b a b i l i s t i c  dependence and c a u s a l  dependence a c r o s s  
a c t - s t a t e  p a i r s .  Despi te  t h i s  shared  agreement,  my co-commentator and 
t h e  p r i n c i p a l  speaker  o f f e r  d i f f e r e n t  prognoses f o r  expected u t i l i t y  
theory .  They ag ree  on t h e  symptoms but  no t  on t h e  cure .  

P r o f e s s o r  Harper and h i s  co-worker Gibbard d e s p a i r  of s av ing  expected 
u t i l i t y .  With commendable f o r t h r i g h t n e s s ,  t hey  g i v e  u s  t h e i r  newly 
des igned (1978) causa l  d e c i s i o n  theo ry  t o  r e p l a c e  a moribund expected 
u t i l i t y .  With t h e  f i n e  s k i l l s  of g e n e t i c  eng inee r s  they have c rea t ed  
c a u s a l  d e c i s i o n  theo ry  by i n t r o d u c i n g  causa l  c o n d i t i o n a l s  i n t o  t he  
a l g e b r a  of p r o b a b i l i t y ,  j u s t  a s  mutant v i r u s  p r o t e i n s  have been 
implanted i n t o  h o s t  DNA.  

By c o n t r a s t ,  P ro f .  E e l l s  r e f u s e s  t o  s i g n  a  pos tda t ed  dea th  c e r t i f -  
i c a t e  i d e n t i f y i n g  Newcomb e t a s  execu t ione r s .  Though he a g r e e s  
w i th  t h e  advocates  of c a u s a l  d e c i s i o n  theo ry  t h a t  s t anda rd  accounts  
of expected u t i l i t y  d e l i v e r  t h e  wrong cho ices  i n  t h e  tes t -problems,  
he ho lds  o u t  f o r  a compl ica ted  c o r r e c t i v e  planned t o  r e j u v i n a t e  t h e  
o l d  program so t h a t  i t  f a l l s  i n  l i n e  w i th  t h e  recommendations of t h e  
new "causa l "  approach. E e l l s  p r e s c r i b e s  a regimen of t i c k l e s  and 
m e t a t i c k l e s  t o  shock expected u t i l i t y  i n t o  c a u s a l  consciousness  
(1982, 1985).  

I must beg your indulgence  t o  compl ica te  t h e  deba te  w i th  a t h i r d  
opinion.  Though I ag ree  expected u t i l i t y  t heo ry  i s  normat ively  d e f i -  
c i e n t ,  t h e  f ami ly  of d e c i s i o n  problems r e l a t e d  t o  Newcomb's i n d i c a t e  
no new f l a w ,  no new shortcoming which I s e e .  Expected u t i l i t y  can be 
cha l l enged ,  s u c c e s s f u l l y ,  f o r  i t s  c o n f l a t i o n  of r i s k  wi th  unce r t a in -  
ty--as i n  E l l s b e r g ' s  (1961) work. Expected u t i l i t y  f a i l s  t o  admit a 
concern  wi th  " r i s k "  beyond t h a t  captured  i n  t h e  c u r v a t u r e  of a u t i l i -
t y  funct ion--as  A l l a i s  noted some t h i r t y  y e a r s  ago (1953).  And, 
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because of t h e  norms invo lv ing  "c losure" ,  expected u t i l i t y  t heo ry  i s  
hard  put t o  extend the  concept of "evidence" t o  i nc lude  t h e  r e s u l t s  
o f  (mere) ca l cu l a t ion - - so  t h a t  t h e r e  i s  p rec ious  l i t t l e  t o  be found 
about how s u b j e c t i v e  p r o b a b i l i t y  a f f o r d s  a s ense  of "evidence" i n  
mathematics o r  l o g i c .  [ s ee  ( ~ l y r n o u r  1980, chap. 3 )  f o r  d i s c u s s i o n  o f  
how t h i s  problem a f f e c t s  "conf i rmat ion"  i n  s c i ence .  Of cou r se ,  t h e  
i s s u e  i s  no t  news. 1967) ,See (savage 1967) and ( ~ a c k i n ~  f o r  
i n s t a n c e . ]  Su t  I do no t  unders tand t h e  a l l e g e d  shor tcomings  exposed 
i n  t h e  ca se  o f  Newcomb. I do no t  s e e  where expected u t i l i t y  i s  a t  
f a u l t  because of confus ions  over  c a u s a l  independence.  Where a r e  t h e  
d i r e  consequences stemming from a  s t r a i g h t f o r w a r d  use  o f  c o n d i t i o n a l  
expected u t i l i t y  theory?  To be b l u n t ,  wha t ' s  t h e  beef?  

2. V a r i a t i o n s  and S p e c i a l  Cases of Newcomb's Problem 

I n  de fense  o f  expected u t i l i t y ,  l e t  me r ehea r se  some sma l l  v a r i -  
a t i o n s  on t h e  Newcomb theme. We begin  wi th  t h e  canon ica l  Newcomb 
problem. There is  a cho ice  between two op t ions :  opt ion , - - t o  t ake  
t h e  c o n t e n t s  of an  opaque box (one-box);  and opt ion , - - to  t ake  t h e  
c o n t e n t s  of t h e  opaque box p l u s  t h e  $1,000 i n  t h e  t r a n s p a r e n t  box 
(two-boxes).  The opaque box c o n t a i n s  e i t h e r  $1,000,000 o r  no th ing ,  
depending upon a demon's e a r l i e r  p r e d i c t i o n  t h a t  t h e  cho ice  i s  f o r  
one-box o r  f o r  two-boxes. The f a m i l i a r  decis ion-matr ix  summarizes 
t h e  cho ice  problem and r e v e a l s  a  dominance i n  d o l l a r  payoffs  of 
opt ion ,  over  op t ion , .  

event,  : event, : 
demon p r e d i c t s  demon p r e d i c t s  
op t ion ,  chosen opt ion ,  chosen 

opt ion ,  : $1,000,000, 
t a k e  one-box 

opt ion ,  : t ake  $1,001 ,000. 
two-boxes. 

We assume the  agent  who is  t o  choose i n  t h e  Newcomb problem t a k e s  
no i n t e r e s t  i n  t he  consequences of t h e  cho ice  a p a r t  from t h e  monetary 
outcomes of t h e  ma t r ix ,  where more i s  b e t t e r .  That i s ,  t h e  agent  has  
no o u t s i d e  i n t e r e s t  i n ,  s a y ,  f r u s t r a t i n g  t h e  demon's p r e d i c t i o n  a p a r t  
from t h e  p re fe rence  f o r  an  a d d i t i o n a l  $1,000 i n  ca se  t h e  demon pre- 
d i c t s  a cho ice  o f  op t ion , .  For s i m p l i c i t y ,  l e t  us  t ake  a u t i l i t y  
f u n c t i o n  l i n e a r  i n  d o l l a r s ,  so  t h a t  t h e  d o l l a r  f i g u r e s  a l s o  a r e  
u t i l e s .  Hence, t h e  dominance o f  op t ion ,  over  opt ion ,  is  t r u l y  a 
dominance by p r e f e r e n c e ,  n o t  merely a  dominance by d o l l a r  amounts. 
The t w i s t ,  of  cou r se ,  i s  t o  add a c o n s t r a i n t  t h a t  t h e  chooser  admits  
t h e  demon i s  a very  a c c u r a t e  p r e d i c t o r  o f  such choices--where t h e  
accuracy i s  i n t e r p r e t e d  a s  a  h igh  c o n d i t i o n a l  p r o b a b i l i t y  g iven t h e  
a g e n t ' s  choice :  prob. ( even t ,  I opt ion,  ) r prob. ( even t2  I op t ion , )  = 1- E. 

[ s e e  (Levi  1975) f o r  an exp lana t ion  o f  why t h i s  i n t e r p r e t a t i o n  is  
neces sa ry  f o r  p re se rv ing  a c o n f l i c t  between expected u t i l i t y  and 
dominance c o n s i d e r a t i o n s . ]  Then, t h e  c o n d i t i o n a l  expected u t i l i t y  o f  
op t ion ,  exceeds t h a t  o f  opt ion , - -agains t  t h e  recommendation af forded 
by appea l  t o  dominance. 



Causal  d e c i s i o n  t h e o r i s t s  (and P ro f .  E e l l s ,  t o o )  t h i n k ( s )  
two-boxes a r e  b e t t e r  than one ,  c o n t r a r y  t o  t h i s  a n a l y s i s  by condi-  
t i o n a l  expected  u t i l i t y .  [AS I unders tand E e l l s ,  he  hopes f o r  added 
in fo rma t ion  t h a t  o v e r r i d e s  t h e  e v a l u a t i o n  based on ( j u s t )  t h e  ev i -  
dence o f  which o p t i o n  is  chosen.]  I n  one way o r  ano the r  c a u s a l  dec i -  
s i o n - t h e o r i s t s  a rgue  t h a t ,  s i n c e  what i s  i n  t h e  opaque box i s  " f ixed  
and determined" when t h e  agent  chooses ,  a t t e n t i o n  t o  t h e  c a u s a l  e f f i -  
cacy o f  t h e  cho ice  makes t h e  dominating op t ion  r i g h t  and t h e  one-box 
op t ion  wrong. 

Let  us  t r a c e  o u t  t h e  e f f e c t s  of p r e f e r r i n g  t h e  two-box op t ion  i n  
c a s e s  of t h e  Newcomb problem. F i r s t ,  cons ide r  an  i n f a l l i b l e  demon. 
his i s s u e  was r a i s e d  by Levi (1975) .  I r e p e a t  ~t a s  I know o f  no 

r e p l y  from the  c a u s a l  d e c i s i o n  theo ry  camp.] Then, by t h e  c r i t e r i a  
of Savage ' s  (1954) o r  J e f f r e y ' s  (1965) v e r s i o n s  of expected  u t i l i t y  
t h e o r y ,  t h e  problem 1s one o f  cho ice  under c e r t a i n t y - - t h e r e  i s  no 
r i s k  involved.  Taking op t ion l  and g e t t i n g  $0 , o r  t ak ing  opt ion ,  and 
g e t t i n g  $1,001,000 c o n s t i t u t e s  a nu l l - even t .  It i s  c e r t a i n  t h a t  t h e  
demon p r e d i c t s  c o r r e c t l y ;  hence,  t h e  d e c i s i o n  ma t r ix  i s  

demon p r e d i c t s  c o r r e c t l y  

op t ion ,  
o p t i o n ,  

where o t h e r  outcomes a r e  n u l l .  The c a u s a l  r e l a t i o n s h i p s  between t h e  
cho ice  and t h e  " f i x e d  and determined" s t a t e  o f  t h e  opaque box a r e  
unchanged by t h i s  s p e c i a l - c a s e  v e r s i o n  o f  Newcomb. Do t h e  c a u s a l  
d e c i s i o n  t h e o r i s t s  advocate  opt ion ,  when i t  i s  c e r t a i n  t o  y i e l d  
$1,000 whereas op t ion ,  i s  c e r t a i n  t o  y i e l d  $1,000,000? To recom-
mend two-boxes i n  t h i s  ca se  i s  t o  contravene more than  s u b j e c t i v e  
expected  u t i l i t y  t h e o r y - - i t  i s  t o  o v e r t u r n  what i s  non-con t rove r s i a l  
by a l l  s t anda rd  accoun t s  o f  c h o i c e ,  from expected u t i l i t y  t o  minimax 
theo ry  t o  t he  ve ry  p r i n c i p l e  of dominance so  d e a r  t g  t h e  h e a r t s  of 
c a u s a l  d e c i s i o n  t h e o r i s t s .  Here o p t i o n ,  dominates! ,  

A s  a second c a s e ,  c o n s i d e r  t h e  v e r s i o n  of Newcomb wi th  a n  i n f a l l i -
b l e  demon where a f r i e n d ,  no t  you, f a c e s  t h e  cho ice  but  where you and 
your  f r i e n d  ag ree  on t h e  fo rmula t ion  of t h e  d e c i s i o n  problem. How do 
you e v a l u a t e  t h e  worth of your f r i e n d ' s  a c t  on t h e  hypo thes i s  i t  i s  
made but  be fo re  t h e  opaque box i s  opened and i t s  c o n t e n t s  awarded? 
What a r e  your  b e t t i n g  odds t h a t  c o n d i t i o n a l  on o p t i o n ,  your f r i e n d  
becomes a m i l l i o n a i r e ?  What a r e  your  b e t t i n g  odds t h a t  c o n d i t i o n a l  
on o p t i o ~ ? , y o u r  f r i e n d  r e c e i v e s  on ly  $1,000? By t h e  weakest o f  p r in -
c i p l e s  of c o n d i t i o n a l i z a t i o n ,  where a  c o n d i t i o n a l  gamble i s  equated 
t o  a  c a l l e d - o f f  b e t  ( s e e  ( ~ h i m o n y  1955) and f o r  more r e c e n t  d i s -
cus s ion  ( ~ e v i  1 9 8 1 ) ) ,  t h e s e  a r e  s u r e - t h i n g s ;  hence ,  you a r e  prepared 
t o  o f f e r  a r b i t r a r i l y  h igh  odds on t h e i r  occu r r ing .  L a s t ,  what i s  
your  f a i r -marke t  p r i c e  f o r  your  f r i e n d ' s  choice?  That i s ,  g iven 
which o p t i o n  i t  i s  t h a t  your f r i e n d  chooses ,  what i s  t h e  f a i r  market 
va lue  f o r  t h e  proceeds  i t  b r i n g s ?  Given your f r i e n d  chooses one-box, 
i s  t h e r e  any r eason  t o  pas s  up t h e  ba rga in  t o  buy t h e  proceeds  f o r ,  
s a y ,  $10,000? Given your f r i e n d  chooses two-boxes, i s  t h e r e  any rea-
son t o  o f f e r  more than $1,000 t o  g e t  t h e  rewards t h a t  awa i t ?  I s e e  
none. 



These q u e s t i o n s  and answers erode  t h e  c a u s a l - d e c i s i o n - t h e o r e t i c  
arguments p o i n t i n g  towards t h e  two-box s o l u t i o n  when t h e  demon i s  
i n f a l l i b l e  ( e i t h e r  i n  f i r s t -  o r  i n  t h i rd -pe r son  v e r s i o n ) .  Likewise ,  
t hey  s tymie  E e l l s '  s t r a t e g y  f o r  unde rwr i t i ng  the  two-box op t ion .  No 
m a t t e r  what s o r t  of a d d i t i o n a l  i n fo rma t ion  E e l l s  t r i e s  t o  c a p t u r e  
under t h e  headings  of " t i c k l e s "  o r  "me ta t i ck l e s " ,  so  long a s  we a r e  
no t  accep t ing  what i s  p r a c t i c a l l y  imposs ib l e ,  t h e  c o n d i t i o n a l  proba- 
b i l i t y  o f  t h e  demon p r e d i c t i n g  a c c u r a t e l y  remains 1 .  That i s ,  f o r  an  
i n f a l l i b l e  demon, g iven any non-null  evidence ,  t h e  problem remains 
one of choice-under-cer ta in ty .  What i s  t h e  p o i n t  t o  " t i c k l e s "  and 
"me ta t i ck l e s "  he re?  

Perhaps  t h e  c a u s a l  d e c i s i o n  t h e o r i s t s ,  and Prof .  E e l l s  t o o ,  t r e a t  
t h e  i n f a l l i b l e  demon a s  an  excep t ion  t o  t h e  r u l e ?  I d o n ' t  f i n d  good 
r eason  t o  swi t ch  p r i n c i p l e s  of r a t i o n a l i t y  when E changes from a m i -
n u t e  q u a n t i t y  t o  zero .  Nor am I impressed by t h e  argument t h a t  t h e  
c a s e  o f  t h e  i n f a l l i b l e  demon i s  one where t h e  agent  l a c k s  a  f r e e  
choice .  I am s u f f i c i e n t l y  a  " c o m p a t i b i l i s t "  not  t o  f e a r  f o r  my f r e e -  
dom even when my cho ices  a r e  p e r f e c t l y  p red ic t ab l e - - in  t h e  s ense  of a 
p r e d i c t o r  l i k e  Newcomb's demon. ( ~ e l ~ f u l  r e c e n the re  is  D e n n e t t ' s  
d i s c u s s i o n  (1984, chap te r  5).) I t h i n k  t h e  arguments t h a t  t e l l  
a g a i n s t  t he  "two-box" s o l u t i o n  wi th  t h e  i n f a l l i b l e  demon a l s o  have 
b i t e  when t h e  demon i s  f a l l i b l e .  

Thus, i t  seems impor tant  t o  bo the r  wi th  t h e  ca se  where t he  demon 
i s  good, but not  i n f a l l i b l e .  Suppose, prob.(demon p r e d i c t  op t ion ;  I 
o p t i o n . )  = 1 - E  < 1 ( i = 1 , 2 ) .  The convenience of making t h e s e  condi- 
t i o n a l l p r o b a b i l i t i e s  equal  i s  t h a t  t hen  t h e r e  i s  a s imple  Sav- 
age-s ty led  fo rmula t ion  o f  t h e  d e c i s i o n  problem, where s t a t e s  a r e  
p r o b a b i l i s t i c a l l y  ac t - independent  ( though,  I g a t h e r ,  no t  c a u s a l l y  
ac t - independent  I n  t h e  s ense  r equ i r ed  by causa l -dec i s ion  t h e o r y ) .  
The d e c i s i o n  problem admits  a  Savage-s ty led  matr ix :  

demon p r e d i c t s  c o r r e c t l y  demon p r e d i c t s  i n c o r r e c t l y  

o p t i o n ,  $1,000,000. 
o p t i o n ,  $1,000. 

where t h e  v e r a c i t y  of t h e  demon's p r e d i c t i o n  a f f o r d s  a  b ina ry  p a r t i -  
t i o n  o f  " s t a t e s " .  

Let us  i n q u i r e  about t he  t h i rd -pe r son  v e r s i o n  of t h i s  ca se  of 
Newcomb's problem. Again, how do you e v a l u a t e  t h e  worth o f  a  
f r i e n d ' s  cho ice  on t h e  hypo thes i s  of which o p t i o n  he chooses bu t  
be fo re  t he  c o n t e n t s  of t h e  opaque box a r e  r evea l ed?  What a r e  your 
b e t t i n g  odds t h a t  c o n d i t i o n a l  upon opt ion ,  your f r i e n d  becomes a m i l -
l i o n a i r e ?  What a r e  your b e t t i n g  odds t h a t  c o n d i t i o n a l  upon opt ion2 
your f r i e n d  r e c e i v e s  no more than $1,000? Once a g a i n ,  by t h e  weakest 
of p r i n c i p l e s  of c o n d i t i o n a l i z a t i o n ,  your  c o n d i t i o n a l  b e t t i n g  odds 
a r e  1 - E  : E .  What is  your  f a i r -marke t  p r i c e  f o r  your  f r i e n d ' s  
choice?  Is t h e r e  any reason t o  pass  up t h e  oppor tun i ty  t o  own t h e  
proceeds of your f r i e n d ' s  choice  i f  o f f e r e d  a t  l e s s  t han  t h e  expected 
value  according t o  t h e s e  c o n d i t i o n a l  odds? 

The c o n d i t i o n a l  p r o b a b i l i t i e s  f i x  c o n d i t i o n a l  b e t t i n g  r a t e s  on t h e  
payoffs  t o  your f r i e n d .  But t hey  a l s o  guide  your a c t i o n s  i n  t h e  sim- 



p l e  marketplace  where o p t i o n s  on Newcomb cho ices  a r e  bought and s o l d .  
Do t h e  c a u s a l  d e c i s i o n  t h e o r i s t s  recommend your  f r i e n d  choose op t ion ,  
and s e l l  i t  a t  i t s  f a i r -marke t  va lue  of about $1,000 when, had your 
f r i e n d  chosen opt ioni  h i s  f o r t u n e  would be wor th ,  by t h e  market va l -  
u e ,  n e a r l y  t h a t  of a m i l l i o n a i r e ?  O r  a r e  t h e  c a u s a l  d e c i s i o n  theo- 
rists prepared t o  deny t h a t  b e t t i n g  r a t e s  on your f r i e n d ' s  p rospec t s  
a r e  f i x e d  by t h e  c o n d i t i o n a l  p r o b a b i l i t i e s  which a r e  p a r t  of t h e  con-
s t r a i n t s  o f  t h e  problem? I f  t h e  c o n d i t i o n a l  p r o b a b i l i t i e s  do not  f i x  
t h e s e  b e t t i n g  r a t e s ,  what b e t t i n g  r a t e s  do they f i x ?  What i s  t h e  
con ten t  of t h e  assumption t h a t  t h e  prob. (demon p r e d i c t s  o p t i o n i  I 
o p t i o n . )  = 1 - E  ( i = 1 , 2 )  i f  no t  t o  f i x  t h e  c o n d i t i o n a l  odds t h a t  your 
f r i e n d l g e t s  r i c h ?  

The same i s s u e s  a r i s e  w i th  a f i r s t - p e r s o n  v e r s i o n  of Newcomb's 
problem f o r  t h e  f a l l i b l e  demon. I s h a l l  no t  bo the r  t o  r epea t  f o r  t h e  
t h i r d  t ime each of t h e  q u e s t i o n s  about  c o n d i t i o n a l  b e t t i n g  odds and 
about t h e  f a i r -marke t  va lue  of your  choice .  It s u f f i c e s  t o  s a y  I s e e  
no d i f f e r e n c e  h e r e  between t h e  t h i r d -  and f i r s t - p e r s o n  v e r s i o n s .  

7 .  M e t a t i c k l e s  and Computation a s  Evidence 

How does P ro f .  E e l l s  propose t o  g e t  a recommendation f o r  
"two-boxes" according t o  t h e  d i c t a t e s  of expected u t i l i t y ?  His  p l an  
develops  a  s u g g e s t i o n  due t o  Nozick ( 1 969, fn .  1 1 ,  pp. 144-1 45).  
Perhaps t h e  agen t  who i s  t o  make the  choice  can r ecogn ize  e x t r a ,  r e l -
evant  i n fo rma t ion  t h a t  makes t h e  " f ixed  and determined" s t a t e s  condi- 
t i o n a l l y  a c t  independent  g iven t h e  new evidence.  Suppose t h e  agen t  
p e r c e i v e s  t h a t  T o b t a i n s  and t h a t  

prob. (opaque box c o n t a i n s  80 1 T & op t ion i )  ( i = 1, 2 )  

i s  cons t an t .  Then, by t h e  t o t a l  evidence  p r i n c i p l e  and c o n d i t i o n a l i -
z a t i o n ,  i f  t h e  agent  knows T  o b t a i n s  t h e  d e c i s i o n  problem i s  no t  con-
t r o v e r s i a l :  dominance is  v a l i d  under expected u t i l i ty- -" two-boxes"  
a r e  b e t t e r  t han  "one box". 

Where s h a l l  t he  agent  look f o r  t he  e l u s i v e  T - s t a t e  which i s  t o  
r e s o l v e  the  con t rove r sy?  That depends upon what t i c k l e s  your fancy. 
I n  some of t h e  Newcomb-type problems, t h e  agent  i s  supposed t o  recog-
n i z e  a  "common cause"  of both t h e  choice  and t h e  p e r t i n e n t  s t a t e .  
For i n s t a n c e  were o n e ' s  p r e d i l e c t i o n  t o  smoke due t o  a s e n s i b l e  
" t i c k l e "  i n  t h e  esophagus,  which " t i c k l e "  i s  t h e  by-product o f  t h e  
same h y p o t h e t i c a l  g e n e t i c  cause f o r  lung-cancer ,  t hen  f e e l i n g  t h e  
" t i c k l e "  b r i n g s  t h e  bad news about o n e ' s  g e n e t i c  make-up bu t  a l s o  
makes t h e  event  of g e t t i n g  lung-cancer p r o b a b i l i s t i c a l l y  independent  
o f  whether o r  not  one smokes. ( s e e  ( ~ e v i  1985) f o r  a s e r i o u s  d i s -  
c u s s i o n  of t h i s  s t i l t e d  example.) 

3.1. Aside on t h e  Smoking/Cancer example 

I f i n d  o b j e c t i o n a b l e  t h e  use  of R. A.  F i s h e r ' s  name i n  connect ion  
wi th  t h i s  v a r i a n t  o f  Newcomb. I t  mis rep re sen t s  t h e  p o i n t s  F i s h e r  
argued f o r  i n  t h e  smoking/cancer con t rove r sy .  He was concerned wi th  
t h e  s t a t i s t i c a l  i n t e r p r e t a t i o n  of t h e  Dol l  & H i l l  o b s e r v a t i o n a l  s t u -
d i e s .  S p e c i f i c a l l y ,  F i s h e r  argued they were i n s u f f i c i e n t  d a t a  t o  
conclude  smoking causes  lung cancer  (1959, pp. 7-10) .  Basing pub l i c  



p o l i c y  on the  unwarranted c a u s a l  c la im s t r u c k  him a s  an  abuse of s t a -
t i s t i c s .  

I t  should  be noted F i s h e r  bothered t o  i nc lude  an essay on the  
meaning of " p r o b a b i l i t y "  i n  h i s  s h o r t  monograph on the  smoking con-
t r o v e r s y  (1959, e s say  3 ) .  My unders tanding i s  t h a t  F i s h e r  ob jec t ed  
t o  t h e  Dol l  & H i l l  s t u d i e s  a l s o  because they f a i l e d  t o  provide  t h e  
r i g h t  s o r t  of d a t a  t o  suppor t  a  p r o b a b i l i t y  r e l a t i o n  between smoking 
and lung cance r ,  q u i t e  a p a r t  from t h e  more d i f f i c u l t  m a t t e r  of e s t a b -
l i s h i n g  a  causa l  r e l a t i o n  between t h e s e .  More t e c h n i c a l l y ,  t h e  ques- 
t i o n  F i s h e r  r a i s e s  i s  whether ,  because the  d a t a  were c o l l e c t e d  i n  an 
o b s e r v a t i o n a l  s tudy  u s i n g  on ly  minimal c o n t r o l s ,  i . e . ,  t h e  s t u d y  
lacked impor tant  c o n t r o l s  through blocking,  do t h e  d a t a  s a t i s f y  t h e  
requirement  t h a t  "no r e l e v a n t  sub-se t  can be recognized"  (1959, p. 
2 8 ) ?  To t h e  e x t e n t  t h a t  t h e  broad c a t e g o r i e s  of non-smokers, c iga-
r e t t e  smokers, p ipe  smokers, c i g a r  smokers, e t c .  a r e  g e n e t i c a l l y  d i f -  
f e r e n t ,  t h e  Do l l  and H i l l  d a t a  f a i l  t o  s a t i s f y  t h e  requirement of 
be ing an e p i s t e m i c a l l y  homogenous r e f e r e n c e  c l a s s .  The r e l a t i v e  f r e -  
quenc ie s  a c r o s s  t h e s e  c l a s s e s  do e suppor t  i n t e r - c l a s s  comparisons 
o f  how probable  i t  i s  you w i l l  have lung cancer  g iven you smoke a 
c i g a r e t t e  r a t h e r  than a c i g a r  s i n c e  you cannot have both  o f  t h e  d i s -  
t i n c t  g e n e t i c  types  p o s i t e d  of t hese  d i f f e r e n t  c l a s s e s .  See F i s h e r ' s  
remarks i n  (1959, pp. 22-23). 

Thus, I f i n d  i t  a bur lesque of F i s h e r ' s  a n a l y s i s  t o  u se  h i s  con-
j e c t u r e  about s common cause  f o r  smoking and lung cance r  a s  a  r ea son  
f o r  a Newcomb-like p r e s e n t a t i o n  o f  t h e  con t rove r sy .  To r e p e a t :  
F i s h e r  was concerned with an  abuse of s t a t i s t i c s  t o  a r r i v e  a t  a pub-
l i c  p o l i c y  on smoking i n  l i g h t  of a n  unwarranted causa l  claim. I f  
h i s  words c a r r y  any import  f o r  i n d i v i d u a l  d e c i s i o n s  about smoking, i t  
i s  t h a t  t h e  H i l l  and Do l l  d a t a  a l s o  a r e  i nadequa te  f o r  grounding 
p r o b a b i l i t y  r e l a t i o n s  connect ing  smoking wi th  lung cancer .  

3.2. A Problem Created When Computations Are Evidence 

E e l l s  a g r e e s  t h a t  such s e n s i b l e  " t i c k l e s "  may be absen t  
(1985, p.180). The bulk  of h i s  e s say  p re sen ted  i n  t h i s  symposium 
d e a l s  w i th  i d e a s  f o r  f i n d i n g  m e t a t i c k l e s  t h a t ,  f o rma l ly ,  p l ay  t h e  
same r o l e  a s  t i c k l e s .  They a r e  c a l l e d  "me ta t i ck l e s " ,  I su rmise ,  
because they  a r e  r e p o r t s  about how t h e  agent  e v a l u a t e s  t h e  
( f i r s t - o r d e r )  evidence a v a i l a b l e .  

Perhaps  I am handicapped, f o r  I l a c k  a  meta-funny bone and c a n ' t  
g r a s p  t h e  s ense  of a m e t a t i c k l e .  It i s  no t  j u s t  t h e  complexity of 
Newcomb problems t h a t  pe rp l exes  me when I am asked t o  use  a s  evidence  
my i n t r o s p e c t i v e  account  of how I e v a l u a t e  op t ions .  I d o n ' t  under- 
s t and  how t h a t  i s  t o  be done i n  t h e  most mundane d e c i s i o n  problems. 

The problem I have wi th  m e t a t i c k l e s  i s  a s p e c i a l  ca se  o f  t h e  gen- 
e r a l  problem of how t o  use  t h e  ou tpu t  of a mere c a l c u l a t i o n  a s  new 
evidence .  Under t h e  normative c o n s t r a i n t s  o f  expected u t i l i t y ,  an  
agen t  c a r r i e s  a  coherent  s e t  o f  p r o b a b i l i t i e s  and u t i l i t i e s  which f i x  
p re fe rence  (and cho ice )  by expected u t i l i t y ,  i . e . ,  p r e f e r e n c e  and 
choice  a r e  i n  accord  wi th  t h e  ranking by expected u t i l i t y .  But t h e  
bus ines s  of c a l c u l a t i n g  an  expected u t i l i t y ,  g iven  the  a g e n t ' s  proba- 
b i l i t y  and u t i l i t y  f u n c t i o n s ,  i s  no more newsworthy t o  t h e  agent  t han  



i s ,  s a y ,  t h e  c a l c u l a t i o n  of a  c o n d i t i o n a l  p r o b a b i l i t y  g iven the  two 
uncond i t i ona l  p r o b a b i l i t i e s  of which i t  i s  t h e  r a t i o .  

Of c o u r s e ,  t h i s  a n a l y s i s  r e s t s  upon a non-occurrent s ense  o f  
b e l i e f .  See ( ~ e v i  and Morgenbesser 1964, p. 221, f n s .  3 and 4 ) .  On 
an o c c u r r e n t  s ense  of b e l i e f ,  I expand by b e l i e f s  when, a f t e r  a  c a l -
c u l a t i o n ,  I s e e  t h a t  t h e  decimal expansion o f J 2  i s  1.4142... i n  
p l a c e  o f  1.414.... . But i f  t h e  ou tpu t  of t h e  c a l c u l a t i o n  i s  t o  
s e r v e  a s  new ev idence ,  i n  t h e  s ense  of evidence  a p p r o p r i a t e  t o  condi-
t i o n a l i z a t i o n ,  I must have some n o n - t r i v i a l  pe r sona l  p r o b a b i l i t y  d i s -  
t r i b u t i o n  f o r  t h e  f i f t h  d i g i t  i n  t h e  decimal  expansion o f J 2 .  

The b a s i c  problem i n  an  approach which t r i e s  t o  u se  t h i s  ca lcu-
l a t i o n  l i k e  an  exper iment ,  t o  produce new evidence ,  i s  t h a t  i t  robs  
t h e  c r i t e r i o n  of coherence  (de  F i n e t t i  1970) of i t s  normative f o r c e .  
The Dutch Book argument,  a s s o c i a t e d  wi th  i ncohe rence ,  u s e s  an  a l g e b r a  
o f  p o s s i b i l i t y  i n  which bo th  mathematical  and l o g i c a l  consequences 
a r e  r e spec t ed .  Any pe r sona l  p r o b a b i l i t y  t h a t  a s s i g n s  o t h e r  than 
p r o b a b i l i t y  1 t o  t h e  "even t " :  f i f t h  d i g i t  i n  t h e  decimal expansion of 
J 2 i s  2 , i s  i ncohe ren t .  T h i s  i s  a p p r o p r i a t e  f o r  a  normative theo ry  of 
r a t i o n a l  deg rees  of non-occurrent b e l i e f s .  The norms o f  s u b j e c t i v e  
expected u t i l i t y ,  l i k e  t h e  norms imposed by e lementary  l o g i c  on 
r a t i o n a l  b e l i e f ,  a r e  no t  d i r e c t e d  a t  t h e  body of o c c u r r e n t  b e l i e f s .  
For  example, t h e  requirement  t h a t  o n e ' s  knowledge be d e d u c t i v e l y  
c lo sed  makes l i t t l e  s e n s e  f o r  o c c u r r e n t  b e l i e f s .  

Let me c l a r i f y  t h e  o b j e c t i o n .  I am not  sugges t ing  t h e r e  i s  some 
concep tua l  d i f f i c u l t y  i n c o r p o r a t i n g ,  s a y ,  t h e  cost a s s o c i a t e d  wi th  a  
c a l c u l a t i o n  i n  t h e  e v a l u a t i o n  of an exper imenta l  des ign .  one( ~ h o u ~ h  
must no t  i gno re  t h e  obvious  p o t e n t i a l  r e g r e s s  i n  worrying about t h e  
c o s t  o f  e s t i m a t i n g  t h e  c o s t - e f f e c t i v e n e s s  of p a r t i c u l a r  computa t ional  
procedures . )  What I do f i n d  too  vaguely desc r ibed  t o  unders tand i s  
t h e  p roposa l  t h a t  one may t a k e  t h e  ou tpu t  of mathemat ica l  c a l c u l a t i o n  
a s  new evidence  i n  t h e  same sense  i n  which new obse rva t ions  a r e  taken 
a s  evidence  f o r  Bayesian c o n d i t i o n a l i z a t i o n .  No doubt t h i s  i s  a  hard 
problem. U n t i l  i t  i s  addressed I am a t  a l o s s  t o  comprehend what 
evidence  i s  added by a  m e t a t i c k l e  t h a t  r e p o r t s  t h e  computations i n  
d e l i b e r a t i o n  ( i n  c a l c u l a t i n g  an expected u t i l i t y ) .  

That i s ,  t h e  i n v e s t i g a t i o n  i n t o  t he  "pre-choice  dynamics o f  ev i -  
d e n t i a l  d e l i b e r a t i o n "  co ells 1985, p. 1 8 5 )  jumps t h e  gun on what i s ,  
a t  l e a s t ,  an  open con t rove r sy  i n  t h e  deba te  over  what may count  a s  
evidence  f o r  Bayesian c o n d i t i o n a l i z a t i o n .  Hence, I r e j e c t  t h e  
a s s e r t i o n ,  "We have j u s t  seen t h a t  t h e  r e s u l t s  of c a l c u l a t i n g  t h e  
e v i d e n t i a l  e x p e c t a t i o n s  of t h e  a v a i l a b l e  a c t s  i s  [ s i c ]  i t s e l f  ev i -
dence ( a  m e t a t i c k l e )  t h a t  can sometimes r e q u i r e  reassessments  of t h e  
e v i d e n t i a l  r e l evance  of t h e  a c t s  t o  t h e  outcomes." e ells 1985, p. 191 ) .  

Let  me t ake  a moment t o  emphasize t h e  complexity of t h e  cha l l enge  
f a c i n g  those  p lanning t o  extend the  concept of "evidence"  t o  i n c l u d e  
computa t ional  outcomes. Suppose I p lead ignorance  o f  t h e  decimal 
expansion o f  J2 beyond 1.41 4.. . . Can I t r e a t  J2  a s  some unknown 
c o n s t a n t  i n  t h e  i n t e r v a l  [ I  .414, 1.415)? Suppose I hold  some 
n o n - t r i v i a l  d i s t r i b u t i o n  f o r  J2 whose suppor t  i s  t h e  s e t  of i r r a t i o n -
a l  numbers i n  t h i s  narrow i n t e r v a l .  [I know J2 i s  i r r a t i o n a l  by a 



f a m i l i a r ,  i n d i r e c t  argument which f a i l s  t o  s p e c i f y  i t s  f i f t h  decimal 
d i g i t .  See ,  e.g. ,  ( ~ a r d y  1967, p. 6 ) .  ] 

Now, i t  i s  a  s imp le  t a s k  t o  s p e c i f y  a  problem i n  p r o b a b i l i t y  theo- 
r y ,  which, by e lementary  geometry, i s  solved wi th  t h e  s o l u t i o n  t h a t  
t h e  p r o b a b i l i t y  f o r  t h e  event  i n  q u e s t i o n  i s  J 2 / 2 .  That i s ,  wi thout  
knowing t h e  decimal  expansion of J 2 ,  I can show t h a t  my pe r sona l  
p r o b a b i l i t y  f o r  a s p e c i f i c  event  i s  J 2 / 2 .  What does t h i s  mean i f  I 
am t o  t r e a t  J2 a s  a n  unknown c o n s t a n t  wi th  a d i s t r i b u t i o n  suppor ted  
by i r r a t i o n a l s  i n  [ I  .414, 1.41 5 ) ?  I t  won ' t  do t o  " so lve"  f o r  my per-  
s o n a l  p r o b a b i l i t y  by us ing  t h e  d i s t r i b u t i o n  f o r  J2 over  t h e  i n t - ,  @-val 
i1.414, 1.415) and " i n t e g r a t i n g  ou t "  t h e  unknown q u a n t i t y .  That 
d o e s n ' t  work s i n c e  my e x p e c t a t i o n  f o r d  may be a r a t i o n a l  number ( a s  
when I a s s i g n  J 2  a " u n i f o m "  d i s t r i b u t i o n  ove r  i r r a t i o n a l s  i n  [ I  .414, 
1.41 5)), which makes my "es t ima te"  of J 2 / 2  a r a t i o n a l  q u a n t i t y  a s  
we l l - - con t r a ry  t o  my knowledge t h a t  J 2 / 2  i s  i r r a t i o n a l .  The p o i n t  i s  
t h a t ,  s i n c e  I can i d e n t i f y  my pe r sona l  p r o b a b i l i t y  by terms which, i n  
an occu ren t  s ense  of b e l i e f ,  f a i l  t o  i d e n t i f y  t h e  decimal represen-  
t a t i o n  o f  t h a t  p r o b a b i l i t y ,  i t  appea r s  t h a t  t h e  consequence o f  t r e a t -
i n g  computations a s  evidence  is  t h e  conc lus ion  t h a t  my ( o c c u r e n t )  
pe r sona l  p r o b a b i l i t y  may be inde t e rmina te - - in  c o n f l i c t  wi th  t h e  
canons of sub jec t iv i sm.  I f  my pe r sona l  p r o b a b i l i t y  i s  inde te rmina te ,  
t hen  I cannot compare even t s  t o  dec ide  which i s  s u b j e c t i v e l y  more 
probable .  Trying t o  c a p t u r e  t h i s  indeterminacy i n  a "second-order" 
d i s t r i b u t i o n  l e a d s  u s  t o  t h e  c o n t r a d i c t i o n  above. 

Perhaps ,  be fo re  ru sh ing  t o  assume t h e r e  i s  a way t o  use  t h e  compu- 
t a t i o n s  of expected u t i l i t y  themselves a s  evidence  i n  New- 
comb-problems, one should heed Savage ' s  words on t h e  dangers  l u r k i n g  
t h a t  way. "Is i t  p o s s i b l e  t o  improve t h e  theory  i n  t h i s  r e s p e c t ,  
making a l lowances  w i t h i n  i t  f o r  t h e  c o s t  of t h ink ing ,  o r  would t h a t  
e n t a i l  paradox, a s  I am i n c l i n e d  t o  b e l i e v e  bu t  unable  t o  demon- 
s t r a t e ? "  (1967, p. 308)  

4. M e t a t i c k l e s ,  Self-Knowledge, and a Problem of F ree  W i l l  

The p lan  t o  use i n fo rma t ion  about o n e ' s  own d e l i b e r a t i o n s  a s  meta- 
t i c k l e s  r a i s e s  t h e  s p e c t r e  of an  a n c i e n t  problem about f r e e  w i l l .  
Can cho ice  be r econc i l ed  wi th  thorough self-knowledge about how one 
d e l i b e r a t e s ?  How much self-knowledge i s  compat ib le  wi th  f r e e - w i l l ?  
F r e d e r i c  Scnick  (1979) g i v e s  a c a r e f u l  account ing why contemporary 
d e c i s i o n  t h e o r i s t s ,  ranging from t h e  economist G. L. S. Shackle  t o  
Richard J e f f r e y ,  have been spooked by t h e  ques t ion .  Also,  s e e  D. 
Denne t t ' s  d i s c u s s i o n  ( 1 984, p. 11 2 ) .  

With P ro f .  S e l l s  prepared t o  use  J e f f r e y ' s  (1965) account  o f  
expected u t i l i t y ,  i t  i s  a p p r o p r i a t e  t o  r ehea r se  t h e  dilemma a s  i t  
a r i s e s  w i th in  J e f f r e y ' s  theory .  [ s e e  J e f f r e y  (1977) and Schick  
(1 979).  J e f f r e y  (1 965, 9 11.9) d i s c u s s e s  a r e l a t e d  ques t ion . ]  Agent 

-A f a c e s  a  cho ice  among op t ions  he ranks  i n  accord  wi th  t h e  theory  of 
d e s i r a b i l i t y .  The agent  A b e l i e v e s  h i s  cho ice  is e f f e c t i v e .  That 
i s ,  A has  t h e  a b i l i t y  t o  make-true t h a t  which he chooses and he knows 
t h i s .  However, i f  A knows he  w i l l  choose t h e  most d e s i r a b l e  op t ion  
a v a i l a b l e ,  t hen  ( a s  i t  i s  a mere c a l c u l a t i o n  away which o p t i o n  is  
most d e s i r a b l e )  t h i s  o p t i o n  c a r r i e s  a  pe r sona l  p r o b a b i l i t y  of 1 ( t o  

-A )  of occu r r ing .  By J e f f r e y ' s  t heo ry ,  t h i s  b e s t  op t ion  must be 



ranked (by A) a s  i n d i f f e r e n t  w i th  any t a u t o l o g i c a l  p r o p o s i t i o n .  I f  
o p t i o n s  a r e  e x c l u s i v e ,  t h e  o t h e r  o p t i o n s  must be judged " n u l l " ,  i . e . ,  

-A a s s i g n s  them p r o b a b i l i t y  0 and they a r e  i d e n t i f i e d  wi th  a con t r a -
d i c t o r y  p r o p o s i t i o n .  I n  s h o r t ,  knowing what he w i l l  choose and know- 
i n g  h i s  cho ices  a r e  e f f e c t i v e  robs  A o f  h i s  d e c i s i o n .  

A v a r i a n t  of t h i s  dilemma t r o u b l e s  P. C.  F ishburn  i n  h i s  review o f  
normat ive  t h e o r i e s  of s u b j e c t i v e  expected u t i l i t y  (1931, p. 187) .  I f  
q and q a r e  d i s t i n c t  o p t i o n s  w i th  q s t r i c t l y  more d e s i r a b l e  t han  4 ,  
then  t h e  p r o p o s i t i o n  corresponding t o  t h e  d i s j u n c t i o n  "or o r  0 2 n  muat 
be ranked between q and 0,. Xowever, a rgues  F i shburn ,  i f  one can 
make o l  happen, t hen  why wouldn ' t  one rank "q o r  4 "  i n d i f f e r e n t  
wi th  01 a s  one knows or w i l l  be chosen from t h e  two, i . e . ,  p r o b . ( q  1 
"q o r  02")=1. F i shburn  (1981, p. 194) s u g g e s t s  t h e  f a u l t  is due t o  
t h e  u n i f i e d  domain i n  J e f f r e y ' s  t heo ry :  both  " s t a t e s "  and " a c t s "  a r e  
a s s igned  s u b j e c t i v e  p r o b a b i l i t i e s .  An a l t e r n a t i v e  t o  F i s h b u r n ' s  rea-
son i s  t o  blame t h e  problem on t h e  dilemma about self-knowledge d i s -
cussed above. 

1 do no t  know of an  easy  way ou t  of t h i s  dilemma. Denying e f f e c -  
t i v e n e s s  of cho ices  s t r i k e s  me a s  on ly  s ides t epp rng  t h e  problem. It 
r e q u i r e s  t h e  ad hockery a l s o  o f  denying p r o p o s i t i o n a l  s t a t u s  t o  t h e  
modlfied o p t i o n ,  " t r y i n g  t o  do ...". J e f f r e y  (1965, p. 167) sug- 
g e s t s  t h i s  s o l u t i o n  then withdraws i t  (1977) .  I unders tand Schick  t o  
op t  f o r  some i n t r o s p e c t i v e  opac i ty .  Agent A d o e s n ' t  know enough 
about h imsel f  t o  g e t  i n t o  t r o u b l e .  Levi (198x, chap.  4 )  proposes 
t h a t  whi le  d e l i b e r a t i n g  agent  g i v e  up t h e  c l a im  he knows he  maxi- 
mizes expected u t i l i t y .  

The p o i n t  of my worry i s  t h a t  t h e r e  w i l l  be no way t o  i n c o r p o r a t e  
t h e  self-knowledge m e t a t i c k l e s  a r e  in tended t o  provide  wi thout  over-
s t e p p i n g  the  bounds o f  s e l f - i g n o r a n c e  neces sa ry  f o r  avo id ing  t h i s  
puzz l e  about f r e e  w i l l .  How does P ro f .  E e l l s  s o l v e  t h i s  f r e e  w i l l  
problem? How does he  guard a g a i n s t  d e c i s i o n - t h e o r e t i c  p a r a l y s i s  from 
an in fo rma t ion  overdose  wi th  m e t a t i c k l e s  o f  dubious t h e r a p e u t i c  va l -
ue? 

-Notes 

' s i nce  t h e  e v e n t ,  "demon p r e d i c t s  c o r r e c t l y " ,  i s  (by  assumpt ion)  
c e r t a i n  t o  occu r ,  we have t h a t  p re fe rence  g iven t h i s  event  c o i n c i d e s  
w i th  uncond i t i ona l  p r e f e r e n c e  (savage 1954, theorem 2.1 .4) .  Then, i f  
c a u s a l  d e c i s l o n  theo ry  i s  t o  recommend "two-boxes" when t h e  demon is  
i n f a l l i b l e  and i f  Savage ' s  axioms a r e  "ambiguousm ( ~ i b b a r d  1984) 
between the  two r i v a l  i n t e r p r e t a t i o n s ,  i t  fo l lows  t h a t  on a caus-
a l - d e c i s i o n - t h e o r e t i c  r ead ing  of t h i s  v e r s i o n  of Newcomb's problem 
t h e  p r o p o s i t i o n  t h a t  t h e  demon p r e d i c t s  c o r r e c t l y  f a i l s  t o  denote  an 
event  governed by Savage ' s  p o s t u l a t e s  PI and P2. I n  o t h e r  words, on 
p a i n  of c o n t r a d i c t i n g  theorem 2.1.4,  how can a caus-
a l - d e c i s i o n - t h e o r e t i c  r ead ing  o f  Savage 's  p o s t u l s t e s  recommend 
"two-boxes" y e t  admit t h e  assumption t h a t  t h e  demon i s  i n f a l l i b l e ?  
Does t h e  s ense  of s u b j e c t i v e  p r o b a b i l i t y  i n  t h e  c l a im  t h a t  t h e  demon 
i s  i n f a l l i b l e  escape  r e d u c t i o n  t o  Savage ' s  p o s t u l a t e s  when t h e s e  a r e  
g iven  a  c a u s a l - d e c i s i o n - t h e o r e t i c  i n t e r p r e t a t i o n ?  I f  so  have we n o t  



found grounds for disputing the thesis that the axioms are "ambig-

uous" between the rival interpretations? For, on the interpretation 

defended in this commentary there is no parallel restriction on theo- 

rem 2.1.4, i.e., supersets of a "sure event" are "sure 

events"--personal probability may be completed (as a measure). 
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