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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 



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  I e w c o m bp r o b l e m l l s ,  F i d � ( , i o n  ) T j � 0 . 2 1 2 1  c  2 . 7 6 4  0  T d 1 . 1 s ( t h a n  ) T j � 2 . 7 0 5  0  T 7  T c  5 . 5 2 7  0  u s t )  

cases 6 4  T c  6 . 0 5 1 L 1 9 2 n t  ( j � 0 5 ) . 3  5 1 5 . 2 7 9 7  T m � ( I  ) T j � 0 . 2 j � 0 0 . 1 6 . 8 . 1  T c 3 . 8 � 0 . 1 I T d � ( c a s e s  ) T j � 0 T m � ( i n  ) T j � 0 . 1 3 6 5 2 4  T c  8 . 1  T c 3 . 8 � 0 . 1 r e p e 6 7 9 8  4 8 8 2 7 9 7  T m I  i n  ca2797 Tm�(I  )Tj �0 .29.647�0.8.1 Tc3.8�0.1I2 Td�(In 61 Tc 19 Tm�("f ixed )T03m�(455 .1  Tc3.8�0.1know)Tj �0 .1515 Tc 1.68c 4.916 0hich )Tj �0 �0 .1212(64 Tc 6.051no )Tj � -0 .0455 Tc.090907Tc 3.753 0 Treplyf r o m
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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).  



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. 



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  



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 





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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